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Child neuropsychology should be considered as a branch of general neuropsychology. Goals
and tasks of child neuropsychology depend on a general psychological approach to the de-
velopment. According to historical and cultural approach, neuropsychology as a science
is directed not only towards assessing difficulties and establishing a diagnosis, but also towards
creating methods for overcoming developmental problems and preventing such problems.
Cultural and historical conception of development allows to study each psychological age
according to a predominant type of child’s activity. In case of pre-school age, the predominant
activity is a role-play. This activity is extremely useful for child’s development, but not enough
for preparation to school. Play activity is performed in groups by communicative and precise
material means (toys, objects and symbols). Another kind of useful activity is creative drawing
as activity performed at a perceptive level and achieved by perceptive means. The aim of the ar-
ticle is to propose a way for introduction and gradual development of spatial orientation
at a perceptive level within the content of original program for drawing. Neuropsychological
analysis of drawing activity allows to specify brain mechanisms of the functional system
of the action of drawing. The content of the functional system of the drawing action is present-
ed together with the stages for introduction and formation of this action. The authors discuss
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the usefulness of graphic activity for the development of spatial orientation at a perceptive
level. Graphic activity should be broadly used in pre-school institutions as a basic method for
formation of spatial analysis and synthesis and prevention of learning disabilities at school.

Keywords: spatial orientation; graphic activity; preschool development; child neuropsy-
chology; developmental neuropsychology; prevention of learning disabilities.

JeTcKast HeIPOIICUXOTIOTHL TO/DKHA PACCMATPUBATHCS KaK pasyien 001elt HelfpoICuxomo-
ruy. Lem u 3agaunm JeTCKOil HeMPOIICUXOIOTMY 3aBUCAT OT OOIIeIICHXOTIOIMIECKOro IOJ-
XOfia K pasBUTHUIO pebeHKa. B coOTBeTCTBMM C MICTOPMKO-KYIBTYPOTIOINYECKIM TIOIXOfIOM
HEePOIICUXO/IOTHA KaK HayKa HallpaB/IeHa He TOJIbKO Ha OLIEHKY TPYJHOCTel ¥ HOCTAHOBKY
AMArHo3a, HO U Ha CO3/jaHIe METOMOB PEOOIeHNsI IPOOIeM pa3BUTIS PebeHKa I IPefoT-
BpallleHusA Takux npobieM. KyabTypHo-ucToprdeckas KOHLENIUA PasBUTHAA TO3BOJISAET
M3y4aTh KaXK/IbII IICHXONOINYECKUIT BO3PACT B COOTBETCTBUM C IIPe0OIa/IaioNIM BUOM
mesiTenbHOCTU pebeHKa. B cydae JONIIKOIBHOrO BO3pacTa mpeobIafarolert AesiTe/IbHOCThIO
ABJIACTCA UTpa. ITO 3aHATHUE YPe3BbIYAITHO IOJIE3HO /I Pa3BUTILA pebeHKa, HO HE[IOCTATOYHO
IJ1A TIOATOTOBKY K HIKOJe. VIrpoBas feATenbHOCTD OCYIIeCTB/IAETCA B IPYINAX C IOMOIBIO
KOMMYHMKATHBHBIX I KOHKPETHBIX MaTepUalIbHbIX CPELICTB (UTPYLIKM, TPEAMETBI M CUMBO-
71bI). [JpyruM BUZOM IOJIE3HO IEATeNbHOCTH AB/IACTCA TBOPYECKUI PUCYHOK. DTO JesATellb-
HOCTb, OCYILIECTB/II€MasA Ha yPOBHE BOCTIPUATHA U JOCTUTaeMas CPEACTBaMy BOCIPUATHA.
Llenb cTaTby — MOKa3aTh CIIOCOO BHEAPEHNS U IIOCTEIIEHHOTO PasBIUTHUA IPOCTPAHCTBEHHO
OpMEHTAIVM Ha YPOBHE BOCHPUATIA B PaMKaX COflep>KaHVA OPUTMHA/IbHOI IIPOrpaMMbl 1
pucoBans. HelfpoICMXomorndecKuit aHanus n3006pasuTeNIbHOI [esATeNbHOCTHU TO3BOIISIET
YTOYHVTD MO3IOBbIC MEXaHM3MbI (PYHKIIMOHA/IBHOV CUCTEMBI BBIIOJTHEHN PUCYHKA, a TAKKe
9TaIbl GOPMMUPOBAHMA M300PA3UTENbHON IeATENbHOCTU. ABTOPBI 00CY>KAAIOT II0JIE3HOCTD
rpadMuecKoll IesATeIbHOCTI AJIsl Pa3BUTIA IPOCTPAHCTBEHHO OPUEHTAI[UY HA YPOBHE
BocnpusiTus. [paduaeckas HesTebHOCTD JO/DKHA MINPOKO MCIIONb30BAThCS B OIIKOTbHbIX
YUYpeXJIeHIAX B KaueCTBe OCHOBHOT'O MeTofa pOpMMUpOBaHIIA IPOCTPAHCTBEHHOTO aHA/IN34,
CMHTe3a U IIpefOTBpalleHys] HApYLIEeHWII IPX JajIbHeileM 00y4eHNY B IIKOJIE.

Kniouesvie cnosa: npocmpancmeenas opueHmayus; epaduueckas 0esmenvHoCHb;
0ouIKObHOE paseumue; 0emcKas HellpoONCUX0N02US; HelipONCUXO0I02US PA3SUMUS; NPOPU-
JIAKMUKA HAPYUeHUl 00y4aemocmu.

Introduction

Neuropsychology is a branch of psychological science directed to identification and study
of relation between psychological processes and their brain organization. Child neuropsy-
chology offers a perspective of analysis of such relation in different periods of ontogenetic
development. According to historical and cultural approach in neuropsychology, relation
between psychological processes and brain organization differs according to child’s pre-
dominant activity of each ontogenetic period. According to our opinion, neuropsychology
should take into account diversity of cultural activities which are typical and useful for dif-
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ferent periods of ontogenetic development. These cultural activities conform the basis for
consolidation of functional systems with broad amount of functional brain mechanisms.
Each brain mechanisms should be included into meaningful actions within the process
of collaboration an interaction guided by an adult.

Pre-school age is one of the specific ontogenetic periods, which possesses its own
structure and content (Vigotsky, 1996). New psychological qualitative formations appear
at the end of this period as new achievements of the age. Between them it’s possible to men-
tion such formations as voluntary activity, reflection, usage of signs and symbols, imagi-
nation and learning motivation (Salmina, 1988, 2013a; Davidov, 2000; Obukhova, 2006).

Vigotsky (2001) claimed that pre-school age is a sensitive period for acquisition
of child’s personality. This means that specific kinds of interaction between adult and
child in groups of children should be organized during this period. Vigotsky, in his times,
organized circles for reading, dramatization and performance for pre-school and school-
children. Communication with art is one of significant cultural experiences and conform
the basis for further development of children (Vigotsky, 2001).

Communication with artistic means and expression might be accessible starting from
the basic stage of preschool development. This stage starts at the age of three years old,
as at this period children acquirer elementary language abilities, possibility to use toys,
objects and simple substitutes of objects. Complex play activity includes in its own content
actions of verbal and non-verbal communication, usage of toys and objects and further
substitution of objects and actions by representative symbolic means (Salmina, 1988; Bré-
dikyté, 2012; Solovieva & Quintanar, 2013a). Complex forms of play with roles and rules
was described as rector activity of pre-school age (Elkonin, 1989, 2016). Play activity serves
as a platform for the development of voluntary activity and gradual formation of symbolic
function (Solovieva, Gonzéles, & Quintanar, 2016; Solovieva & Gonzales, 2016). Verbal de-
velopment together with enrichment of variety of broad circle of communicative non-verbal
and representative means emerge during child’s participation in collective plays (Solovieva,
Lépez, & Quintanar, 2015). Organization of dialogues in groups of children during plays
helps for acquisition of regulative function of speech on external level as an important stage
before passing on the level of inner speech (Vigotsky, 1995a; Escotto, 2011; Solovieva et al.,
2015). As many psychological studies point out, the play is a powerful mean for development
of imagination and self-regulation in pre-school children (Brédikyté & Hakkarainen, 2017).

All these data clearly show the usefulness of new creative proposals for work with
plays and game in pre-school institutions as a basic method for psychological develop-
ment of activity and personality of children. At the same time, these methods serve also
as the methods for prevention and correction of learning disabilities (Glozman, 2009;
Soboleva, 2014a, 2014b, 2014c¢).

Nevertheless, neuropsychological analysis of learning disabilities at school age shows
that play activity is not enough to guarantee positive functional development of brain
mechanisms, which take part in the process of writing and reading. One of advantages
of neuropsychological approach according to the theory of the structure and content
of psychological actions is the possibility of analysis of brain mechanisms, which take part
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in each action at different levels. Luria (1998) gave example of neuropsychological analysis
of writing as a functional system. In this publication, Luria wrote that the action of writing
presents different levels of functioning at different period of learning at school. Writing
at the beginning and at the end of primary school is different processes with different func-
tional system. His followers continued the same line and studied with precision different
mechanisms of this functional system (Akhutina & Inshakova, 2008; Glozman, 2009).
It's important to stress that this point hasn't been perfectly understood and used
in modern neuropsychology. The tendency to establish static and permanent localiza-
tion of psychological functions in brain structures is still predominant in literature. This
tendency reflects the aspiration to localize difficulties in school learning in same brain
zones in all periods of school learning and to give same labels to pupils’ difficulties with
such terms as dyslexia and dysgraphia at all stages of school learning (DSM-5, American
Psychiatric Association, 2014). According to Luria’s conception of dynamic and systemic
localization of superior psychological functions, the concepts of dyslexia and dysgraphia
would at least not be same phenomenon in different periods of school learning.
According to Luria’s conceptions, children might present difficulties in writing and rea-
ding due to broad variety of reasons. Between these reasons we may stress absence of functio-
nal preparation for school learning and also inappropriate methods of introduction of written
language at school. Dependence of successful writing at school on organization of the process
of learning and interaction between teacher and pupils in the third grade of primary school
was studied in some previous publications (Solovieva, Torrado, & Quintanar, 2018, 2019).
The goal of our study is to present neuropsychological analysis of graphic activity
as the basis for design of effective methods for development of spatial analysis and synthe-
sis as prevention and correction of developmental difficulties. The article is of methodolo-
gical nature and presents qualitative results of the work with original method for gradual
formation of drawing by stages (Solovieva & Quintanar, 2016a). The article presents
examples of qualitative experience of application of this method to pre-school children
in private kinder garden in Mexico, organized and supervised by the authors of the article.

Functional System of Graphic Activity

Readiness for school might be studied according to psychological, socio-pedagogical
aspects and neuropsychological aspects (Soboleva, 2014a). Psychological aspects refer
to child’s interest and motivation for learning, while socio-pedagogical aspects refer
to adult’s strategies and communication with the child. Neuropsychological aspects include
functional readiness of essential elements of functional systems for reading and writing.
Neuropsychological analysis of the structure and content of different kind of psychological
actions may help for understanding of useful methods for development and prevention
of learning disabilities at pre-school age. As a concrete example of such analysis we shall
present analysis of functional system of writing as a kind of graphic activity.
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Both drawing and writing might be represented as two kinds of graphic activity.
Vigotsky (1995b) has described children’s drawing as previous history of writing. By his
own part, Luria (1998) has always presented writing process as a clear example of complex
functional system, which includes different functional components supported by various
brain cortical zones. Such functional system doesn't exist in the brain at the beginning
of development, but might be conformed according to participation of the subject in cul-
tural activity. Considering importance of Luria analysis of functional system of writing,
it’s necessary to mention that broad participation of subcortical mechanisms takes part
in graphic activity, when started from pre-school age.

We propose to consider drawing and writing processes as two types of graphic ac-
tivity; this makes it possible to compare functional systems of both processes. Graphic
activity includes the following essential aspects or functional operations:

o direction to previously established goal or anticipated image of graphic production

with constant verification of the process and accordance with the model;

« organized sequential and precise hand movements with the usage of external

mean (pen or pencil);

o spatial organization of lines on perceptive level.

The mentioned aspects or functional operations require a plenty of brain functional
mechanisms at cortical and subcortical levels (see Table 1).

In case of writing, it’s necessary to add operations or reflective actions of phonemic
analysis of oral speech of each language in order to transform oral words into graphic rep-
resentation. Functional system of writing is more complex in comparison with functional
system of drawing, since it requires less quantity of functional elements. The Table I shows
functional systems of drawing, while Table 2 show functional system of writing. According
to activity theory, operations are automatic and semiconscious processes, while the actions
are always directed to conscious goals of the subject. On different level of formation of each
activity, both actions and operations might be accomplished by a subject. Initially, the sub-
ject starts acquisition of activity with conscious actions, which require complete functional
system for each action. Later on, according to practice and the process of interiorization,
actions pass to the level of automatized operations and the functional system reduces.

Table 1
Functional system of graphic activity: drawing

Actions / operations Neuropsychological mechanisms
Direction/verification of the established goal ~Programming and control (possible
with observation or imagination visual perception) and spatial functions
of a model for drawing holistic
Organized hand movements Spatial global perception
with the usage of external means Spatial analytic perception

Motor kinetic organization
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Table 1 (continued)

Actions / operations Neuropsychological mechanisms
Organization of image on perceptive Motor kinestetic integration
Space Spatial global perception

Spatial analytic perception

General brain activation

According to Table 1, spatial analysis and synthesis is one of essential functional el-
ements of graphic activity, both of drawing and writing. The Table 2 presents the content
of the functional system of graphic activity for the case of independent writing.

Table 2
Functional system of graphic activity: independent writing

Actions / operations Neuropsychological mechanisms
Direction/verification of established idea/  Programming and control of the goal
goal of writing production of writing
Codification/decodificaiton of system Phonematic integration
of sounds of language into system Kinestetic integration
of graphic representation Audio-verbal retention
Organized hand movements Spatial global perception
with the usage of external mean Spatial analytic perception

Motor kinetic organization

Organization of image on perceptive Motor kinestetic integration
space Spatial global perception
Spatial analytic perception
Organization of grammar, morphology, General brain activation
lexicon, semantic Programming and control

Spatial analysis
Motor kinetic organization

The Table 2 gives an approximate idea of complexity of functional system of the writ-
ing process. The aim of the article doesn’t make it possible to discuss all mechanisms
of writing process, because their participation depends on the level of grammar, morpho-
logical, lexical and meaning variety of written production and of personal goals of each
subject of writing activity (Luria, 1998; Akhutina, 2002). Neuropsychological studies
evidenced that difficulties in writing process might depend on poor level of functioning
of spatial functions (Akhutina & Zolotariova, 2007; Solovieva & Quintanar, 2016b).
According to literature, these functions include global strategy of perception of repre-
sentations as unique images related mostly to right hemisphere and analytic strategy
of perception of details and coordinates orientation related mostly to left hemisphere
(Springer & Deutsch, 1981). Different studies have detected impropriate development
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of concrete visual images at the end of pre-school age (Akhutina & Pilayeva, 2003; Vera-
ksa N.E. & Veraksa A.N., 2012). Low level of development of spatial perception conduct
to spatial confusion of letters, mathematic signs and digits at school. Problems with spatial
orientation may become a cause of difficulties in written production and understanding
of texts together with impossibility to interiorize structure of number and to solve properly
mathematic problems (Akhutina & Zolotariova, 2007). It is possible to say that functional
deficit of spatial analysis and synthesis is one of neuropsychological reasons of diagnosis
of dyslexia, dysgraphia and dyscalculia at school age (Akhutina & Zolotariova, 2007;
Akhutina & Inshakova, 2008; Akhutina & Pilayeva, 2012).

During the period of pre-school development, starting with the age of three years, it’s
rather difficult to separate these two strategies, so that both hemispheres work for both strate-
gies of perceptive analysis and synthesis. That's why proper development of spatial functions
and process of orientation at a perceptive level is one of central necessities of pre-school age.

Description of Proposal for Introduction of Graphic Activity

In order to guarantee successful development of spatial functions, they should be included
in specific cultural actions of children. At the same time, these specific actions should
not only be accessible for little children, but also should contribute to their psychological
development. Constant repetition, work by unreflective simple reinforcement, adaptation
or mechanic memorization are not the best actions to guarantee reflexive perception,
thinking and creativity in pre-school children (Poddyakov, 2013). The actions chosen for
work should correspond to the necessities of psychological age of children.

According to psychological content of pre-school age, drawing action results as
the best choice for introduction of graphic activity. Specific features of pre-school age
consist in predominant line of communicative and affective participation of a child
in joint activity (Elkonin, 1989, 2016; Vigotsky, 1996). Table 3 resumes psychological
feature of preschool age according to essential new formations of this ontogenetic period
as indicators of positive preparation to school (Salmina, 2013b). In the present article,
these psychological features are taken in consideration only in relation to importance for
development of graphic activity. The authors are conscious that a lot of other important
goals of development should be achieved in other kinds of pre-school activities such
as play, artistic, physic and communicative activities (Bruce, Hakarainen, & Brédikyte,
2017; Veraksa N. & Sheridan, 2018).

The Table 3 shows psychological features of pre-school age according to the concept
of psychological age, including psychological new formations and content of significant
actions.

According to Table 3, introduction of graphic activity at pre-school age should be
based on the necessity of visual perception and analysis of concrete objects and images.
At this age, children have to operate with enriched media of images and objects with a big
variety of changeable and dynamic features such as shapes, colours, textures, details, spa-
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tial position of elements and shapes and so on. At the same time, these objects have to be
functional cultural objects and not symbols and signs. The children have to recognise and
use in their practical actions different cultural objects before they start to use and to create
cultural symbols by themselves. Adults should guarantee emotional and affective positive
involvement of children into practical and creative actions with objects and toys (Verak-
sa N.E. & Veraksa A.N., 2012). Impossibility for differentiation of concrete objects and
symbols may appear as one of the obstacles for development of complex symbolic functions
and of understanding of the meaning of symbols at school age, which conduct to learning
disabilities and problems in adaptation to school (Solovieva & Quintanar, 2012a; Salmina,
2013b). All these considerations represent a solid base for proposal of specific method for
introduction of drawing as the first type of graphic directed activity in child’s life.

Table 3
Psychological feature of pre-school age

New psychological formations Content of useful actions

Voluntary activity Present precise goals of each perceptive task with expla-
nation and orientation

Imagination Constant presentation of diversity of curiosity-provoking
perceptive models with explanation and orientation,
interesting and attractive models and tasks

Symbolic function Suggestions for multiple substitutions and representa-
tions with examples and orientation

Reflection Verbal comments and proposals for modification
of tasks and means during participation in tasks
in groups, emotional involvement in all tasks

The drawing should start with observations and operations of concrete images and
objects instead of drawing of schemes, geometric figures or symbols, which represent no
sense for little children.

We propose to start the work of introduction of graphic activity by drawing at the age
of three year in groups in pre-school institutions. Our proposal is based on qualitative
psychological and pedagogical experiment of introduction of graphic activity in small
groups of children from the age of three years. We may call our proposal also as a vari-
ant of formative experiment in Vigotsky’s and Gaperin’s tradition, when the process
of innovation of developmental practice consists in introduction and gradual formation
of actions, which are absent in previous experience of participants (Galperin, 2002).
The whole process implies elaboration of orientation base of action for specific action,
which would conduct to formation of drawing activity. In order to identify such initial
action for children it’s necessary to analyse psychological operative and functional con-
tent of graphic activity. Operative content of activity helps to analyse the whole process,
which has to be fulfilled by each participant of drawing activity. This content includes
the following operations (based on Solovieva & Quintanar, 2019a):
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1. Election of the object (external or internal model), which will be drawn.

2. Organization of the space on paper (surface) for representation of the shape
of elected model.

3. Organization of the space on paper (surface) for representation of elements

of elected model.

Determination of the general predominate shape of the object.

Election and disposition of the details of the objects.

Representation of the shape of object with the help of external shape.

Representation of specific details of the object.

Verification of the whole execution, comparison with the model, detection of er-

rors, correction of errors.

According to Leontiev’s conception of psychological activity, each action is directed
to previously established goal. Later on, action might be reduced, automatized and con-
verted into operation without necessity of reflective fulfilment (Leontiev, 1975, 1983).
We use this methodological principal for our proposal of formation of graphic activity.
At the very beginning, all mentioned operations represent independent actions of partici-
pants with conscious goal. The children require specific operative external help, including
emotional support and orientation base of action. Additionally, children have to work
firstly at level of material action, using attractive objects and toys.

Drawing activity, as we have previously mentioned, starts with establishment
of the goal for drawing and continues with representation of organised lines properly
organized on perceptive space (perceptive plan or level). The whole action of drawing
is perceptive action, while children of three years old usually fulfil only concrete actions
with objects and toys. Little children have strong difficulties for establishment of such
a goal as they usually name their drawing after they produce some lines without specific
shape and without differential features. Such first graphic productions aren’t recognisable
for children, their parents or teachers. Instead of waiting for “normal” and “natural”
development of drawing and observe how later it will convert into writing and describe
this “normal” process as followers of constructivism do, we prefer work with specific
introduction of drawing by stages as follower of Galperin’s conception of orientation
(Galperin, 1998). According to this conception, orientation is the central object of psy-
chological study, according to which success of activity depends on proper orientation.
In case of pre-school children such orientation should be provided by adults.

In case of introduction of drawing activity, the specialist has to start on the level
of actions with objects and toy and later pass to the level of creation of perceptive images
in perceptive space. Such passing will be significant for development of child’s spatial
functions if conscious reflection of spatial features of images and their disposition on
space would be included in this process. The model for reflective perception and analysis
should be included at the first stage. Different stages and methodological considerations
for orientation must be included into this process.

® N U e
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Stages of Introduction of Graphic Activity

Our proposal finds strong arguments in the following theoretical and methodological
psychological conceptions and of research data:

1. Relevant significance of spatial functions for cultural development, their relation
to cognition, verbal and mathematic abilities (Luria, 1998).

2. Necessity of specific development of spatial functions in pre-school age (Akhutina
& Pilayeva, 2003) as prevention of learning disabilities.

3. Success in experimental groups and positive usage of formative experiment with
graphic activity for developmental of spatial functions (Solovieva & Quintanar,
2016¢).

4. Cultural-historic paradigm of psychological development, which consider mean-
ingful interaction between adult and child (Vigotsky, 1995a; Leontiev, 2000).

5. Theory of step-by-step formation of mental actions starting from external material
level with possibility of passing to perceptive level of graphic actions (Galperin,
2000; Talizina, 2019).

6. Orientation base of action as the central element of content of new actions
(Zaporozhets, 2000; Galperin, 2000; Solovieva, 2014).

The program includes four general stages (Solovieva & Quintanar, 2016a; 2019b):

1. Previous stage (preparation of drawing), which implies work with material ob-
jects and toys, identification and analyses of all perceptive features, comparison
of objects by features, corporal and perceptive symbolic representation of actions.

2. Drawing of independent objects according to the shape and external model, which
implies introduction of representation of objects based on observation of models
(objects and concrete images), analysis of features, identification of basic shapes.

3. Drawing of objects with enriched features according to internal model, which
includes analyses of features, representation of shapes and details of perceptive
models.

4. Drawing of situations (“illustrations for fairy tales” or “landscapes”) according
to external or internal (imaginative) model, proposed and created by participants.

All actions were fulfilled in groups of children by constant verbal orientation of adult.

The sessions were organized by teachers on the basis of emotional involvement of children
in collective activity.

Results and Discussion

The process of child’s development depends on the organization and selection of activities,
in which the child takes part during this period of development. Pre-school institutions
frequently chose tasks and activities empirically without any justification from psycho-
logical point of view (Salmina, 2013a, 2013b; Obukhova, 2006).
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Recently, the ways of design of the methods for prevention and correction of difficul-
ties in future school learning has become one of new points of attention for developmental
psychologists and neuropsychologists (Solovieva & Quintanar, 2016a, 2017a). Creation
and introduction of new methods for psychological development might show new paths
for early education. Our proposal consists in initial introduction of joint actions of draw-
ing from the very beginning (Solovieva & Quintanar, 2016b).

The stages of our proposal for introduction and development of graphic activity
at pre-school age are used in private Kinder Garden (Kepler College) in the city of Pueb-
la, in Mexico. The whole work of this college is organized in the basis of activity theory
applied to the process of education (Talizina, 2019). Pre-school development include
participation in guided play activity (Solovieva & Quintanar, 2017b, 2019a, 2019b),
work with understanding and interpretation of fairy tales and formation of graphic
activity by stages. Formation of graphic activity take place in groups of pre-school
children from three to six years old respectively in groups of first, second and third
level of pre-school education. The number of children varies from 4 to 10 participants
in groups each year.

Results of progress in graphic activity are qualitatively different at each level of pre-
school development. At the first year of pre-school development it’s possible to achieve
simple representation of global shape of concrete objects by children. At the second grade
of pre-school education the children may introduce specific details into their represen-
tations. During the third year of work, children start to propose and create their own
imaginative models of complex situations according to the content of tales and stories,
according to examples of landscapes and external models for picturesque situations.
The following examples show achievements of the children in diverse groups each year
of pre-school education.

Examples of drawing produced by pre-school children from three to six years old
are presented below. All children were pupils of Kepler College of 1st, 2nd and 3rd grades
of preschool educational. Children worked with the program every day for one session
of 50 minutes approximately.

On the first stage children from the first grade of pre-school education worked with
external shapes, representation of movement of objects by gestures and initial drawing
of lines with sense. Natural phenomenon as raining and clouds helped children to imag-
ine lines with sense and represent them properly on the paper. Example 1 shows the task
completed by a child of three years old. An adult prepared the “clouds” and the child
continued with the “rain” (all photographs are courtesy of Kepler College).

Example 1. Representation of vertical lines. “Raining” (see Figure I).

On the second stage children from the second grade of pre-school education managed
to produce simple concrete objects by using curve lines and points. External material or
perceptive models were always used on this stage. The teacher oriented the children with
oral speech and explanation of all details of each object (example 2).
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Figure 1. “Raining”. Clouds are drawn by teacher and the child only adds the lines for “raining”

Example 2 shows the drawing of a child from the second grade — drawing of elephant
by model' (see Figure 2).

Figure 2. “An elephant”

On the third stage children from the third grade of pre-school education managed
to produce complex objects by using curve lines and differential spatial relations. The con-
text of fairy tales was frequently used in order to provide orientation and impulse imagi-
nations of children. The teacher also tried to make own picture on board as an example
for children. The teacher oriented children with oral speech and explanation of all details

! The teacher wrote the word “elephant” on the drawing of the child.
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of each image. The children added own details and features to the drawings. Complex
spatial relation appeared on this level (example 3).

Example 3 present lovely work if the child the third grade, who managed to draw
this Little Siren under the water according to well-known tale by H. Ch. Andersen (see
Figure 3).

Figure 3. “Little Siren under the water”

On the fourth stage children from the third grade (last three months) started to con-
struct own examples of complex situations with spatial orientation of each element with
the help of toys, objects, symbols and marks (town, village, zoo, forest and so no). Exam-
ples of illustration of landscapes and photographs were used as examples in order to pro-
vide orientation to this activity. The teacher took part in all propositions and constructions
of situations. The children added differential details to the drawings of complex situations.
Complex spatial relation showed pronounced development at this stage (example 4).

Example 4 shows complex drawing of the child from the third grade who managed
to present the street with symbolic means for direction of the traffic (see Figure 4).
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Figure 4. “Traffic in the streets of the town”

These examples show the progress in children’s ability to represent models on per-
ceptive space. Such tasks include both aspects of global and analytic perception, which
involve both brain hemispheres according to neuropsychological research (Springer
& Deutsch, 1981). Neuropsychological assessment of spatial functions commonly uses
drawing tests. These tests might represent abstract models or concrete models (Luria,
1973; Akhutina & Pilayeva, 2012; Solovieva & Quintanar, 2017). Such tests detect se-
rious difficulties of holistic and analytic strategies in children with learning disabilities
and adults with brain damage. Difliculties might be found in production of independent
drawing by instruction and in tasks for copy of different objects by young children with
low level of development of spatial functions (Glozman, 2009; Akhutina & Pilayeva, 2012;
Soboleva, 2014b; Solovieva & Quintanar, 2016c¢).

Different kind of mistakes are related to functional deficit of left and right hemisphere.
Adult patients with posterior brain lesions also show specific difficulties in holistic (related
to dysfunction of right hemisphere), analytic perception (related to dysfunction of left
hemisphere) or both strategies of perception (both hemispheres).

According to the data of difficulties of adults with posterior brain damage, detected
specifically in drawing tasks and similar difficulties in little children who aren’t able to fol-
low tasks of graphic activity, it’s logic to suppose that guided introduction and formation
of graphic activity by levels might help both processes of development in children and
rehabilitation in adults and adolescents (Solovieva & Quintanar, 2017b, 2018a, 2018b).
Our results show positive effect of development of drawing activity in children (Solovieva
& Quintanar, 2017b). Some previous original research permits to conclude that work with
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drawing is useful method for neuropsychological rehabilitation of adults and adolescents
with posterior brain damage.

One of our studies showed how drawing tasks helped for rehabilitation of spatial anal-
ysis and synthesis in adult patient with semantic aphasia (Solovieva & Quintanar, 2018b).
The patient was systematically trained to use own reflection for analysis of relation between
details in objects and representations. This work shows how the tasks with established goals
for drawing activity help to re-establish spatial functions of analytic perception. Another study
shows how drawing tasks helped for re-establishment of global perception in a left-handed
patient with brain damage in left hemisphere (Solovieva & Quintanar, 2018c¢). In this case,
reflection of the patient was directed to production of global shaped of objects and symbols
by stages. Same tasks directed to reflective identification of shapes and spatial representa-
tion of details in representations helped in case of rehabilitation of adult with brain damage
by stoke in right hemisphere (Solovieva, Lopez-Cortés, & Rosas-Alvares, 2018).

These examples illustrate that spatial functions might be introduced, development
and re-established by presentation of specific guided orientation with conscious goals
of analysis and synthesis of representation. Graphic conscious activity represents ideal
context for establishment of such goals for children and adults.

The stages of work with graphic activity show the usefulness of orientation for deve-
lopment of spatial functions (Solovieva & Quintanar, 2017b). These stages help to create
orientation for realization of the actions of representation by gestures and concrete actions
as the basis for later orientation on the level of graphic space. Production of lines and glo-
bal shapes is the start point of drawing activity. Later on, children became able to produce
objects with plenty of specific features. At the final stage, individual imaginative models
became accessible for children.

We believe that our work with introduction of graphic activity has stretch relation
with the way how Luria understood the process of children’s development at pre-school
age. His own research of this topic directed to formation of creative construction tasks
in groups of pre-school children determined that specific orientation and quality of ma-
terials for construction lead to better orientation in presented models. Children who
were allowed to use complex elements and shapes with guided orientation showed better
results in final tests for constructive activity (Luria, 2013). Our study is of the same spirit
of great possibility and effectiveness of proper cultural development, which shows that
spatial functions might be formed within graphic activity. Such functions don't appear
“naturally” only according to maturation of brain cortical zones.

In “normal” conditions, the level of acquisition of graphic abilities is very low in Mexi-
can pre-scholars together with low level of symbolic development (Solovieva & Quintanar,
2013a). Low level of graphic activity corresponds to low level of spatial functions and
possible learning disabilities, especially in acquisition of writing and reading (Solovieva
& Quintanar, 2016¢).

According to historical and cultural conception of psychological development and
activity theory, it’s possible to introduce and to guide the children in their activities. In our
research, we propose to start formation of graphic activity on material level of concrete
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objects, so that the child may identify consciously all features of the objects. The shape
is introduced as one of the feature, that is essential for drawing process. The introduction
of graphic activity starts by representation of shapes and movements by gestures, actions
with objects and identification of external shapes of objects by usage of models of shapes
(Solovieva & Quintanar, 2012b, 2013b, 2016b). Later, perceptive work starts, which has
a positive effect of development of spatial functions. Perception and production of lines
and shapes is initial stage of graphic representation. Materialized orientation is presented
all the time on order to facilitate identification of shapes in real and perceptive objects
(Salmina & Glebova, 2005a, 2005b; Salmina, 2009). Before the program all children have
shown absence of developed drawing activity. After program application, all children
showed qualitative positive achievements in graphic activity such as spatial global and
analytic orientation, essential features and shapes of represented objects.

The election of the content of the tasks used during introduction of graphic activity
points out the necessity of precise actions of the child. Such actions might be detected
on the basis of analysis of functional system of graphic activity at different levels: level
of drawing of objects and level of writing. Each level has to be introduced and formed
as guided activity of the child by an adult or of the patient by neuropsychologist.

The present article described effective procedures for introduction and development
of spatial functions within the context of graphic activity. Future studies might show
the possibility of the work with other components of functional system during develop-
ment and rehabilitation. Neuropsychology, as a branch of psychology based on general
activity theory should be directed to innovations in education and treatment of functional
difficulties in children and adults.

Conclusions

Analysis of the functional system of graphic activity allows to detect one of the central
functional elements of this activity: spatial functions. Psychological analysis of the con-
tent of this activity permits to identify initial action of representation as the first stage for
introduction of this activity. The article has presented the stages and procedure of for-
mation of graphic activity in groups of pre-school children. The way for formation and
rehabilitation of spatial functions within meaningful cultural actions of drawing as original
method for development and rehabilitation was presented.

The stages of the proposed method are the following: the stage of preparation for
drawing on a material level; the stage of drawing of independent objects on the basis
of materialized orientation and according to external material models; drawing of objects
with enriched features according to perceptive and internal model and, finally, drawing
of situations according to external or imaginative models.

Future research might be directed towards precise modification of the method for
cases of developmental difficulties, learning disabilities in primary school and proposal
of methodological adaptation for adults and adolescents with acquired brain injury.
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