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Abstract. The article analyses theoretical and methodological aspects of neuropsychology.
Neuropsychology might be considered as a part of neuroscience, but also as the part of psy-
chology. In this last choice, neuropsychology has to conceptualize the ways for studying
of psychological process before passing to the level of relation, which exists between psy-
chological processes and brain level in order to identify specific mechanisms or components
of psychological processes related to the functioning of special brain zones. Such a study can
be based on different general psychological theories. One of the possibilities is historical and
cultural approach and activity theory. From the point of view of activity theory approach,
brain functional systems might be understood as psycho-physiological dynamic mecha-
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nisms of actions and operations fulfilled by a subject. All actions of the subject are always
accomplished within the context of one or another cultural activity. Neuropsychological
level of analyses might be understood as the elementary functional level of human activity.
Neuropsychological analysis might be organized as assessment of actions instead of assess-
ment of isolated functions. The article shows the benefits and significance of activity theory
general concept for the field of neuropsychological research and practice of assessment and
rehabilitation. The discussion stresses the importance of argumentation of relation between
general psychology and neuropsychology.

Keywords: theory of neuropsychology; activity theory; cultural and historical psychology;
neuropsychological assessment; neuropsychological methodology

Annomauus. B cTaTbe aHaMU3UPYIOTCA TEOPETUKO-METO/I0IOTMYECKIE ACIIEKThI HelIpo-
ncuxonornu. Hellporncnxonornst MoXeT pacCMaTpUBATbCs KaK 4acTb Heilpobuomornn
U KaK 4acThb ncuxosiornn. Kak 4acTh MCHMXOMOrMY HEPOIICUXOIOTU CHavasIa JO/KHA
KOHLIENTYa/IM3UPOBATh IyTU M3yYeHUs IICUXOIOTMYECKOTO IIPOLlecca, a 3aTeM IepeiTn
K aHa/lIN3y B3aMMOCBA3M, KOTOPas CYLIeCTBYeT MEXJY ICUXO0TOTMYECKIMU MpolieccaM
M YPOBHEM MO3Ta, YTOOBI MAEHTUUINMPOBAT KOHKPETHbIE MEXaHNM3MBI M/IJ KOMIIOHEHTHI
IICUXOIOTMYECKUX IIPOL[ECCOB, CBSI3AHHBIX C (PYHKI[MOHMPOBAHUEM CIIELNATbHON 30HBI
Mosra. Takoe mccmenoBanme MO>KET OCHOBBIBATHCS HA PA3IMIHBIX OOIIIENICHXOTOIMIECKIX
TeOPUAX, B YACTHOCTYU Ha Teopuu AeATeNbHOCTU. C TOUKM 3peHNsI TeOpUN JesATeIbHOCTI
(dYHKIOHATbHBIE CHCTEMbBI MO3Ta PACCMATPUBAIOTCS KaK IICUXO0(DUSIOIOTNYeCKIe AMHA-
MIYeCKIe MeXaHM3MBI IeVICTBIUII 1 Ollepaljuil, BHIIOTHAEMBIX CYOBeKTOM. Bee meitcTBus
CyObeKTa BCerfia COBEPIIAIOTCA B KOHTEKCTe TOM VIV MHOM KY/IbTYPHOI HeATeNbHOCTH.
Heitponcuxonornyeckuii aHa/M3 MOXXHO IOHMMATh KaK 3/IeMeHTaPHBII (QYHKIMOHAIbHbII
YPOBEHb YeT0BeUeCKOI AesITeIbHOCTH, IIPEACTABIIAIOIINIL COOO0IT OLIEHKY /eiICTBUII BMECTO
OLIEHKY OT/Ie/IbHBIX QYHKIUIL. B cTaTbe OIleHMBAIOTCS IIPENMYLIECTBA U 3HAUEHNE O01IIel
KOHILETIIINY TeOPUN JeATeIbHOCTH [J1s1 HeMIPOIICUXOIOIMUECKIX MCCIeJOBAaHUI 11 IIPAKTUKA
IVMarHocTuKu u peabmninranuu. IlogyepkiBaeTcss BXKHOCTb apIyMEHTALUY CBS3U MEXAY
00111eiT ICUXOTIOTYEN U HEeJIPOIICUXOIOTHEI.

Kniouesvie cnosa: meopus Heliponcuxonozuu; meopust 0essmenvHOCHU; KYbtypHO-
UCTOPUHECKAS NCUXO0I02UST; HELPONCUXOTIO2UHECKAS OUeHKA; Merno00I02Ust HetiponCUxonoeuu

Introduction

In psychological sciences, it was L.S. Vygotsky who started to analyse traditional way
of considering of the human psyche and to criticise basic conceptions and concepts of this
science. Vygotsky defended independence of psychology from other close disciplines, such
as sociology and physiology (Vygotsky, 1997). Independence doesn’t mean impossibility
of relations and complex research, but it means orientation of proper inner concepts and
reference to the same level of analysis. The concepts depend on determination of object
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of study, unit of analysis and specific methods of analysis of concrete data. These methods
should be proper for the object of study.

Vygotsky was specifically interested in consideration of proper qualitative essential
features of human psychological processes, which differ him from all other known human
beings. These features are as follows: possibility of voluntary regulation of own processes,
inclusion of external and internal cultural means and conscious meaningful reflection
of own processes and their results (Vygotsky, 1995). Such are the main characteristics
of what Vygotsky has called as superior psychological functions. These functions can’t be
explained by genetic biological automatic processes; they are acquired during the child’s
interaction with adults and cultural objects; they are just a potential possibility, as cases
of absence of such functions are also possibly. The object of study would always be psy-
chological development, in many different senses, for example in the sense of development
of cultural interaction between adult and child in periods of infancy (Vygotsky, 1996);
in the sense of development of characteristics of regulation, mediatization and conscious
reflection in childhood and adolescence (Vygotsky, 1995); in the sense of development
of methods of teaching and usage of empiric and scientific concepts (Vygotsky, 1991).

In the case of neuropsychology, it is possible to study how complex functional systems
(Anokhin, 1980) at the level of superior nervous system might be conformed in different
ages and according to different interaction and organization of child’s own activity. In any
case, such a developmental approach proposed a dynamic and dialectic way of analys-
ing and understanding of functional brain mechanisms instead of static and statistical
approach, which is a predominant in cognitive neurosciences.

Vygotsky (2016) has exposed surprising hypothesis about dynamic participation
of different levels of brain organization in childhood and in adulthood in cases of brain
lesions. Vygotsky wrote that the same localization of brain lesion would conduct to dif-
ferent consequences in children and adults. At the same time, same difficulties might
appear in children and adults, but in cases of diverse localization of lesion. Vygotsky
had no kind of experimental confirmation of such hypothesis at his times, but it’s clear
today that this dialectical approach is the write one. Nevertheless, consideration of static
and equal localization of such psychological processes as language, attention, emotions
still is the most traditional and common among psychologists, neuropsychologists and
specialists in medicine and neurosciences.

It isn’t possible to affirm that Vygotsky has finished all his proposals. His work was
continued and spread between his followers and even critics in some of the aspects of this
theory (Vygotsky, 2017). Probably, Vygotsky would eager to change or modify some of his
initial theoretical positions. It's also true to say that his ideas became an impulse for a huge
number of research and concepts, so that new concepts within psychological paradigm
called as activity theory (Leontiev, 1975).
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Main Principles of Activity Theory

Vygotsky (1991) has defined systemic character of superior psychological functions;
the difficulty of his conception consisted in the absence of new level for psychological
analysis instead of the term function. According to continuation of cultural tradition
in psychology (Leontiev, 1975, 1983), the terms activity and action are much more appro-
priate for systemic analysis of cortical and subcortical mechanisms in neuropsychology.

The concept of activity in psychology should not be understood as equal to the con-
cept of function. The term function has too broad meaning and might be applied to all
levels of consideration: anatomic, physiological, neurological, genetic and so on. The con-
cepts of activity and of action belong to cultural level of a subject and include motive,
goal, orientation and result (Gal’perin, 1998; Leontiev, 2000; Talizina, 2009, 2018). Activity
and action might only be formed as result of cultural-social interaction between subjects
(adult and child) and of learning process; these processes aren’t given as natural process.
There is no sense for separation of natural development and learning process, because all
cultural actions are the result of learning process and are not given by nature.

An important position for neuropsychology is that functional systems of brain cor-
tical and subcortical mechanisms do not appear either naturally, but only in actions and
activities, where child is involved by adults during ontogenetic development.

According to our opinion, the main positions of Vygotsky about the features of human
psyche and the object of study as psychological development were completely preserved
in activity theory (Talizina, 2018). Some differences and complements to this theory
consisted in clear definition of the role of culture as the main feature of development
of human society and of possibility of dialectic analysis of human activity at different
levels (Leontiev, 1975). On the basis of the concept of activity and action, there was no
need to divide the psychic phenomenon into indefinite quantity of isolated psychological
functions any more (Talizina, 2009). The concept of activity itself offered two main orien-
tations in the field of psychological research. It was possible to use the term of activity
as the object of psychological analysis of different phenomenon and, at the same time,
activity became a methodological principal of formulation of psychological development
as its essential condition and medium of expression (Salmina & Filimonova, 2001).
Another valuable advantage of activity theory was inseparable unite between perso-
nality (psychological subject of activity) and activity, which means that activity is always
conducted by a subject and directed to an object (external or internal). There is no sense
to speak about activity without a subject (personality), but also activity is considered to be
the basis for development of personality, so that there is no personality without activity
(Leontiev, 1975). It’s well known that the absence of clear relation between personality
and cognitive functions is one of the main weak aspects of cognitive theory (Dansilio,
2012). Within this theory, it’s possible to study any cognitive function with no relation
to personality or psychological subject, while it wouldn’t be possible within activity theory.
There is no psychological activity without psychological subject (Leontiev, 1975).
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Methodologically, the main structural element of psychological activity is the motive
as essential impulse of activity. Motive, as an object of directed activity, attracts the subject
to realization of this activity even if the subject isn’t conscious of this motive (Leontiev,
1975). At the same time, consciousness of the subject is a potential possibility, which might
be achieved as a possibility of psychological development. High developed personality
is always conscious of own motives and goals (Asmolov, 2001).

The motive as an object of directed activity, might be presented by real concrete object
presented in front of the subject, by perceptive concrete or abstract image, by recalled
image, by another subject, by internal concept or verbal expression. There are many dif-
ferent options for consideration of the object of activity. During ontogenetic development,
firstly, concrete persons and real objects appear as the motives of directed activity and
impulse activity of a child’s development; later on, perceptive images, meanings of external
words and finally, internal concepts and images might appear as the motives of subject’s
psychological activity (Gal'perin, 2000).

According to us and with some kind of modification of previous publications
(Talizina, Solovieva, & Quintanar, 2010), the main principles of activity theory might be
resumed as follows:

1. Primary character of external activity as the potential basis for appearance of in-

ternal activity.

2. Invariant structure of human activity at external and internal plans.

Existence of different levels of analysis for same kind of psychological activity.

4. Necessity of consideration of the whole structure of activity, even if concrete study
obliges to precise only one element of the structure of activity.

5. Different kinds of cultural activities appear and guarantee psychological develop-
ment of a child in different qualitative periods.

W

Neuropsychology and Activity Theory

What are advantages of psychological conception of activity for the field of neuropsy-
chology?

The first advantage is that activity theory is a solid psychological conception of human
development. Human development would never be understood within consideration
of the history of cultural activity, which is ontological basis of this development. Study
of history means understanding of different qualitative changes and modifications of mul-
tiple aspects of social life. Neuropsychology, as any other science interested in human
development, has to propose a unit between cultural development and brain mechanisms
involved in this development in cases of pathology and normality.

From the point of view of activity theory, the subject or personality has to be re-
presented as subject of his own activity. The unit of psychological study is action and not
function. According to Talizina (2009), the action could be understood as an elemental
level of human activity, which conserves all significant components, such as motive,



26 Research Papers

objective, result and means of execution. Examples of actions are writing of sentences,
drawing of a house, playing with a doll, reading a text. All mentioned actions have same
psychological invariant structure, but different content and might be analysed as shared
actions or as individual actions of a child in each concrete case.

Different psychological phenomenon might be described in terms of actions instead
of the terms of functions. For example, the possibility of remembering and reproduction
of information, which is related to traditional function of memory actually depends on
specific actions of subject. Such action can be action of semantic or significant organi-
zation, action of coping of words, drawing of scheme and so on. Such processes can be
realized as conscious or as automatic. In the second case, as automatic processes, they are
operations and not actions, according to Leontiev’s conception (Leontiev, 2000).

How might we include neuropsychological analysis to these activity theory terms?

Neuropsychological analysis could be proposed as assessment of cultural actions
of a child instead of classic analyses of isolated psychological functions. For example, it
is possible to propose the assessment of learning activity instead of assessment of memory,
attention, perception and so on. The neuropsychological analysis of learning difficulties
can be based on activity theory approach. In this case it is necessary to identify the struc-
ture of learning activity, which includes motive, object (material, perceptive, verbal or
combined), objective, orientation base of action and the sequence of operations. Each
component can be fulfilled only in the case of conservation or adequate development
of different neuropsychological mechanisms.

Through neuropsychological analysis, it is possible to identify brain specific mecha-
nisms or components of psychological processes related to the functioning of special brain
zones. Such a study can be based on different general psychological theories. Relation
between level of brain mechanisms and psychological processes can be established by dif-
ferent manners. One of these possibilities is activity theory.

Neuropsychology, as a particular branch of psychology, studies dialectical relation
between psychological processes and brain level of organization of these psychological
processes. Dialectical relation means neuropsychology studies possible relations between
brain level and psychological level of activity. Different kinds of cultural activity and
different levels of acquisition and automatization of this activity may involve different
brain functional mechanisms. According to this dialectical conception, there is no static
and unique way of localization of psychological processes in brain structures or neural
nets. This opinion is the opposite to a common conception about unique role of anatomic
structures or neural nets for some elemental or complex psychological processes (Bassett &
Gazzaniga, 2011; Damasio, 2010; Gazzaniga, 2012; Gazzaniga & Mangun, 2014).

According to Leontiev (1983), one of the levels of psychological activity is the level
of psychophysiological mechanisms or systems of this activity. The level of psycho-
physiological mechanisms doesn't exist independently from cultural activity and can’t be
understood as a result only of maturation of brain structures. The introduction of this
level as an object of analysis opens broad possibilities for understanding that func-
tional brain systems appear and might develop only as specific level of cultural actions
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of psychological subject. This argument is direct consequence of methodological usage
of the concept of activity into neuropsychology. It offers the new possibilities for study
of the process of psychological development in childhood and of neuropsychological
rehabilitation in different ages.

One of the tasks of neuropsychology is to study activity and action from the point
of view of brain cortical and subcortical mechanisms, which take place for their reali-
zation. The level of psychophysiological and neuropsychological mechanisms of actions
is the level, which permits to establish dialectic relation between culturally formed actions
and the level of organism functioning. The mechanisms might be studied at different
levels, for example, from the point of view of neurophysiology (Anokhin, 1980; Bernstein,
2003) with complex of the unity of action and brain mechanisms (Machinskaya, 2012).

From the point of view of activity theory approach, brain components might be
understood as psycho-physiological structural and systemic mechanisms of conscious
actions and subconscious operations fulfilled by a subject in the context of one or another
general activity. In other words, neuropsychological level of analyses could be understood
as the elementary level of human activity.

According to Luria (1973), none of psychological functions could be localized di-
rectly in the human brain. Such proposition is based on theoretical comprehension
of psychological functions or psychological processes. Psychological functions represent
complex acquisitions, which pass through gradual development on different stages during
the child’s life (Elkonin, 1989; Vygotsky, 1996). All psychological processes appear firstly
as external shared and collective material actions between adult and child (Vygotsky,
1996). Cultural objects are an integrative part of these actions and we might understand
them even better as extra brain processes. Only later, psychological processes might be
represented as internal individual processes.

From the point of view of social development and of ontogenetic acquirement through
the “history” of each particular child (Luria, 1973; Vygotsky, 1991), each cultural action
has its “own cultural history” and possibility of development and gradual interiorization.
Such particular “history” always depends on particular features of social general culture
and social situation of development in each concrete case (Elkonin, 1980; Obukhova,
2006; Vygotsky, 1996).

According to modern neuroscience, it is possible to notice that complex processes
are not localized in these models but are represented as distributed systems with diverse
components. The problem with this modern position is that there is no conceptual cla-
rity for distinction between basic and complex cognitive processes. Which processes are
basic and which are complex? There is no clear definition of these differences in cognitive
approach. These basic processes appear to have specific content, but they also might be
understood as independent components of kinds of attention. According to such models,
the brain processes are given directly by brain’s functioning and maturation and there
is no place for dialectical understanding of complex process of psychological development
or consolidation of functional systems starting from the early childhood. In other words,
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there is no conceptual difference between the level of brain mechanisms and complex
psychological processes.

According to Vygotsky (1995), complex processes are those of cultural origin, me-
diatized structure and voluntary functioning. Such processes represent psychological
actions of the subject and might be fulfilled on different plans of development: material
actions, perceptual actions, verbal external and verbal internal actions. Functional sys-
tems and brain mechanisms involved in these systems would be different as this stages
of development, or fulfilment of each concrete action of the subject. At the same time,
alteration or lesion of one the components, might be overcome by inclusion of another
new element into the complex functional system. This argument became methodological
basis of proposals for rehabilitation of motor actions (Leontiev & Zaporozhets, 2012) and
intellectual actions as a consequence of brain damage (Luria, 1969; Tsvetkova, 1998).
These principles of rehabilitation as the principles of re-organization of functional systems
at different levels of nervous system (Leontiev & Zaporozhets, 2012). According to Luria,
psychological functions are understood as complex cultural actions as writing, reading,
speech comprehension, problems solving and so on. Each cultural action is represented
in the brain as a complex functional system with dynamic functional elements or factors
(Luria, 1973). The term of psychological activity helps to precise systemic and dynamic
relations between psychological processes and brain functional mechanisms. The category
of activity is the primary on in relation to the category of functional system. The common
way of thinking is an opposite: brain, as biological structure, is the primary category
in relation to intellectual development or actions, even if these actions are helpful for
intellectual development (Ferreiro, 2004; Piaget, 2008).

All present arguments allow to speak not only about cultural-historical psychology,
but also of cultural-historical neuropsychology.

Activity Theory for Child Neuropsychology

One of the main positions in cultural psychology and neuropsychology is that there is no
possibility for maturation of functional brain systems out of consideration of the type
of activity, in which the child is included as it’s psychological subject. In other words, there
are no actions, which are “free of culture” on the level of human activity. Such affirmation
also means that there are no functional brain systems as the basis of cultural actions; these
functional systems aren't “free of culture” either.

Cultural and historical origin of psychological actions is important position for
neuropsychology. All actions of the child such as communication, playing with toys and
roles, speech understanding and production, drawing, problems solution, reading and
writing have their own cultural history. Each child has unique history of development
(Vygotsky, 2017). Gradual psychological development and levels of acquisition of these
actions continues to be an important object of multiple psychological investigations.
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Functional system with diverse cortical and subcortical components should become
an object of research within developmental cultural neuropsychology.

Not only cultural actions, but also functional systems are the result and consequence
of interaction, learning and joint social life. It is clear that functional systems might be his-
torically changes together with the changes of cultural actions. Writing, reading, drawing,
typing and calculation are only some of examples of cultural actions, which have suffered
essential changes through history of mankind and are changing nowadays. Cultural dif-
ferences of writing and reading are studies by different branches of sciences, but cognitive
neuroscience speak of their precise fixed localization and dependence of genetic processes.
On the contrary, in neuropsychological studies it was shown that brain representation
of same abilities and actions, for examples, actions of visual perception, is different
in adults and children (Akhutina, 2001, 2002; Simernitskaya, 1985; Stiles, Reilly, Paul, &
Moses, 2005). Different functioning mechanisms might be involved in cases of attention
deficit disorder (Glozman & Shevchenko, 2014; Machinskaya, Semenova, Absatova, &
Sugrobova, 2014; Solovieva & Quintanar, 2014a, 2015a). Our recent studies of children
with attention deficit disorder have shown that brain mechanisms of this syndrome difter
from age to age and that there are qualitative differences in troubles shown by pre-scholars
and children of primary school and pre-adolescents (Solovieva, Pelayo-Gonzalez, Méndez-
Balbuena, Machinskaya, & Moran, 2016; Solovieva & Quintanar, 2015a, 2015b, 2019a).

The task of neuropsychologist, during qualitative assessment, is to determine precise
functional stage (preservation or level of development) of each mechanism within spe-
cific functional system. Functional system is the level of brain representation of cultural
action. From this point of view, cultural action would be represented in central nervous
system as complex functional system; such system would include different (never only
one) neuropsychological factors or functional mechanisms.

From the point of view of cultural-historical neuropsychology, it would be possible
to study specific cases of formation of functional brain systems as results of specific
interaction between child and adult of group of children in different ages (Solovieva &
Quintanar, 2014a, 2014c, 2016a). This topic is extremely new and not yet completely
studied by psychologists or neuropsychologists. We consider that it’s important to study
different levels of interaction between adult and child in normal conditions and in situa-
tions of neurological and social risk of development. It’s also very important to provide
the studies of conditions for successful psychological development and its effects for
conformation of brain functional systems.

It’s possible to notice that the circle of interests has become wider in recent twenty
years. The children with and without learning disabilities and development problems are
frequently included as subjects of neuropsychological assessment. First years of life and
cases of genetic syndromes became also attractive for researchers (Pelayo-Gonzalez &
Solovieva, 2018; Solovieva & Pelayo, 2019). Groups with cognitive and behavioural prob-
lems without clear neurological signs are described in literature (Akhutina & Pilayeva,
2012; Quintanar & Solovieva, 2000).
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The problems in school learning and development should necessarily have neuro-
logical base, which depends partly on the process of maturation of correspondent brain
structures. Such opinion shows a big contrast with commonly used typology of disorders
according to DSM-V (American Psychiatric Association, 2014), which doesn’t provide
any objective relation between behavioral external description of difficulties and the status
of central nervous system.

Another proposal exists within Luria’s methodological approach. According to this
approach, neuropsychological analysis should be conducted on particular level, that is,
level of psychophysiological level of activity. These elemental mechanisms of human
activity were called as neuropsychological factor (Tsvetkova, 1998).

For Luria (1973), disturbance of factor is a cause of systemic difficulties in patients
with brain damage, as for example, alterations of kinetic melody is the cause of speech
difficulties in motor efferent aphasia. This level should be differentiated from the level
of cultural actions and from neurological neuroanatomic level of brain structures.

The term neuropsychological factor refers to the result of work of brain structure
(Mikadze & Korsakova, 1994). We believe that it is useful to add that this is a result
of functional participation of structures for completing specific roles inside different kinds
of cultural actions (writing or reading of sentences or words, for example). These cultural
actions might never be represented in the brain by one component or mechanisms, but
by functional union of widely distributed mechanisms form diverse cortical and subcor-
tical levels. One mechanism may participate in different actions and each action should
include multiple mechanisms (Luria, 1947, 1969).

This kind of factorial functional analyses is nowadays successfully applied in the field
of child neuropsychology for analyses of cases of children with learning disabilities and
retardation in psychological development (Akhutina, 2001; Akhutina & Pilayeva, 2003;
Mikadze & Korsakova, 1994; Santana, 1999; Semago M. M., Akhutina, Semago N. Ya.,
Svetlova, & Bereslavskaya, 1999; Quintanar & Solovieva, 2000, 2008).

In case of child neuropsychology, as not all cases of difficulties in development and
learning at school are related to brain damage, the term of factor might also be useful. It’s
possible to detect dysfunctional stage of diverse brain mechanisms as result of immaturity
at levels of subcortical regulation. Actually, inclusion of different levels of subcortical regu-
lation as essential level brain functioning in childhood is an important contribution into
child neuropsychology (Akhutina, Korneev, Matveeva, & Agris, 2015; Luna-Villanueva,
Solovieva, Lazaro-Garcia, & Quintanar, 2017; Pronina, Korneev, & Akhuitna, 2015).

An action is the essential process of activity, and its motive corresponds to the same
of activity. For example, the action of solution of arithmetic problem is only one of the ac-
tions, which belong to the activity of learning at school. At preschool age, one of examples
of actions might be drawing of an object or of a landscape (Solovieva & Quintanar, 2012,
2019a).

We might remember proposal of Gal’perin to understand developed attention as in-
ternal function of control (Gal'perin, 1998). Before converting into internal action of con-
trol, external objectal type of control is always necessary. According to this conception
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of cultural development, brain mechanisms of external collective action and individual
internal action could not be same.

Psychological functions as attention, memory, thinking and so on can represent
direct object of psychological study, but even psychological studies often don’t consider
ontogenetic and qualitative changes of these processes. Neuropsychology has to study not
only the brain as material structure, but mostly types of relations between these processes
and take into account developmental aspects. It's necessary to recognise that such relations
aren’t permanent or static, but dynamic and flexible. In order to understand these dynamic
changes properly neuropsychology has to propose its own level of analyses by its own units
different from psychological terms. In Luria’s words, neuropsychology studies specific
factors or components of psychological processes, which can be related to the functioning
of central nervous system (Luria, 1973). We propose to apply this proposal to dynamic
changes of confirmation of functional systems in different ontogenetic periods.

Neuropsychology might be integrated into conception of cultural development
of psychological activity not only in words, but also in a proper way of consideration
of consolidation of complex functional systems in different psychological ages. According
to our opinion, it is impossible to work as a child neuropsychologist without acceptation
of general psychological explicative system in which brain factors or components of ac-
tions would be inserted. In our opinion, it could be useful to apply general psychological
activity theory to qualitative neuropsychological approach especially for cases of assess-
ment and correction of learning disabilities and developmental problems in children
of different ages.

Examples of Analysis of Learning Process

Let’s explain how activity theory concepts might be useful for neuropsychology.

The learning process can be represented as specific activity of a child which con-
sists of variety of different actions such as writing of words, pronunciation of sounds,
counting, problem solution, reading and analyses of texts and so on. Each action and
operation is realizing with the help of variety of elementary components at brain level.
Neuropsychological analyses can provide the means and instruments for identification
of preserved and disturbed mechanisms. Such an assessment can be useful for under-
standing of the learning process and of children with learning disabilities.

We can also suppose that in these terms and following Gal'perin’s ideas (Gal’perin,
1998) traditional psychological functions represent automatized internal actions of
organization (memory), control (attention). These actions depend not only on biological
base but also on development or stage of other components of action: motive, objective
and means. No action can be fulfilled by only one of traditional psychological functions.
The action includes different combinations of all functions according to the nature and
grade of acquisition of the action.
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The learning process can be represented as specific activity of a child which consists
of variety of different actions such as writing of words, pronunciation of sounds, counting,
problem solution, reading and analyses of texts and so on. The high grade of internali-
sation and acquisition of these actions convert them in subconscious automatic opera-
tions. This level of functioning of activity permits to achieve new high goals and senses
of personality. In our opinion, this has to be the real goal of teaching and could be new
perspective for organization of learning process at school.

The structure of the action depends on its real goal and on the grade of acquisition
of action. For example, each particular task refers to particular goal. The task can be:
“write the sentence” or “write the first letter of each word” and so on. Operations or means
of each action might be different for the subject, for instance, the subject might pronounce
loudly each sound, each word or might count the sound or words with the fingers or lines
on the paper. Each learning action might be fulfilled by a subject on different moments
of learning process by many different means, levels and external helping.

The Table I represents action of writing in situation of dictation of a new sentence
at school. The conscious goal of the action is to obtain correct sentence. This action in-
cludes at least four operations, which are necessary means of this action, they aren’t its
conscious goal. In other words, the pupil isn’t conscious of these means of the action.
The problem or difficulty with any of these operations affects the action as a whole.

Each action includes series of operations, which are the essential means of realizations
of the action. As we have said the action is always conscious while the operation is no
reflected in the consciousness of the pupil. Such relation is dynamic and changes from
the beginning to the end of the process of child’s education. The teacher has to know that
conscious actions can convert into automatic operations correctly only in case of their
adequate representation at the initial level of education. That is, all four aspects of the ac-
tion of writing has to be reflected in consciousness of the pupil ate the initial stage of learn-
ing process in order to pass to internal level at the end of this process.

What might neuropsychology introduce to such analyses of learning process?

In order to explicit neuropsychological analysis of school action, we present psycho-
logical structure of action of coping of a sentence and the action of drawing of a house.
Each action is fulfilled on graphic level. Action of copying is related at verbal level and
the action of drawing at perceptive concrete level. Different operations are involved in both
processes; two different functional systems correspond to them.

The Table 1 presents an example of analysis of psychological structure of action
of coping of a sentence. The action is directed to a conscious goal; in this case the goal
is coping of exact sentence. The operations involved in this action are operative automa-
tized processes, such as observation, organization and verification of the sentence aren’t
reflected in the conscious of a subject, if the process is properly understood and automa-
tized. At the same time, each operation might represent independent psychological action
if the subject needs specific orientation and understanding of each element of the action.
According to Leontiev (1975), actions and operation aren’t static phenomenon, but
changeable and flexible. Same psychological process might be action or operation in dif-
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ferent situations and according to different goals and levels of automatization. Different
levels of automatization mean different functional systems, so that neuropsychological
assessment should take all these aspects into account. This also means that brain basis
of action of writing of a sentence aren’t same in different periods of school learning, dif-
ferent method of school learning and different functional stage of each pupil.

Table 1
Psychological structure of action of writing

Copy of a sentence (operations)

1. Visual observation of a sentence
2. Organization of writing (representation of graphic sings)
3. Verification

The Table 2 presents an example of analysis of psychological structure of action
of drawing of a model. The action is directed to a conscious goal; in this case the goal is re-
presentation of exact image of a house. The operations involved in this action are opera-
tive automatized processes, which aren’t reflected in the conscious of a subject. As in case
of the action of writing of a sentence, the action of drawing might consist of diverse
operations, but also might be represented as different independent psychological actions.

Table 2
Psychological structure of action of drawing

Copy of a model of a “house” (operations)

1. Visual observation of a model
2. Organization of drawing (representation of concrete image)
3. Verification

It’s possible to notice, that operations in both actions are similar. The difference con-
sists in different content of the process. In the case of copy of the sentence, the content
is presented by graphic symbols (letters). In the case of drawing, the content is presented
as concrete perceptive image (house).

Both actions are accomplished on the basis of specific functional systems. Each action
and operation are accomplished by variety of elementary components at brain level. Such
components might be understood as psychophysiological mechanisms of actions and
operations or as elemental level of human activity. Neuropsychological analyse consists
of these actions in identification of precise functional components involved in these ac-
tions and the functional stage of each of them. The Table 3 presents functional components
of the actions of copy of a sentence, while the Table 4 for the action of copy of the house.

According to the Table 3, different brain functional mechanisms take place in the ac-
tion of copy of the sentence. Any kind of functional deficit or complete alteration of any
of these mechanisms might lead to difficulties in this action. At the same time, isn't often
to find situations, in which all these mechanisms would be disturbed. Normally, neuro-
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Table 3
Neuropsychological structure of action. Action of copy of a sentence
Operations Neuropsychological mechanisms
Visual observation of a model Eye movements

Visual primary perception

Organization of writing Spatial global perception
Motor kinetic organization
Spatial analytic perception

Verification Programming and control
General cortical activation

psychological qualitative assessment permits to precise functional stage of each of these
mechanisms and decide about strong and weak aspects of each child (Akhutina & Pilayeva,
2012). Discovery of weak mechanisms in each case of developmental disorders or learning
disabilities is very useful, because it converts in the basis for creation of the program
of correction and positive development. At the same time, the clarity with brain func-
tional mechanisms allows to provide useful hypothesis about possible brain zone (level),
involved in each particular case.

Table 4
Neuropsychological structure of action. Action of copy of a house (drawing)
Operations Neuropsychological mechanisms
Visual observation of a model Eye movements

Visual primary perception
Spatial global perception

Organization of drawing Spatial analytic perception
Motor kinetic organization

Verification Programming and control
General cortical activation

As in Table 3, different brain mechanisms take part in the action of drawing an image
by model. Actually, we may notice same functional mechanisms in both tasks. Difficulties
might appear as the cause of functional deficit of the same mechanisms in both tasks.

As for the level of difficulty, we have to admit that the task of copy of the sentence
in more difficult than the action of drawing by copy, as the first actions involves more
functional mechanisms in comparison with the second action.

At the same time, one neuropsychological mechanism takes part in different actions.
Diverse variations of the possibilities of formation and development of these mechanisms
with relation to aspects of cortical and subcortical maturation should be taken into
account, especially in cases of youngest children (Lebedinsky & Lebedinskaya, 2018).
The mechanisms mentioned in the Table 2 might be included in diverse actions and
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operation in different ages according to systems of education and nursery (Quintanar &
Solovieva, 2008; Solovieva & Quintanar, 2013, 2019a).

According to neuropsychology each mechanism is related to the functioning of con-
crete zone or conjunction of zone at brain level. Luria called such mechanisms with par-
ticular term factor (Luria, 1948, 1973). We have proposed to use the term brain cortical
or subcortical mechanisms instead of the word “factor” (Quintanar & Solovieva, 2008;
Solovieva & Quintanar, 2007, 2014b, 2015a, 2016b). Possible relation between functional
mechanisms and brain cortical and subcortical zones are shown in Table 5. We proposed
to the term possible relation because these relations may change in dependence from onto-
genetic age and the level of automatization of the process. Cortical and subcortical levels
of analysis of mechanisms should be involved together with continuation of research and
analysis of each mechanism in different ages. It's important to remember that traditionally,
neuropsychology and neuroscience don’t show the possibility of broad involvement of dif-
ferent zones for one functional mechanism. The literature pretends to study unilateral
relation between psychological function and brain zone.

Table 5
Possible relation between brain zones and some neuropsychological mechanisms

Neuropsychological mechanisms Brain zones

Phonemic discrimination Temporal cortical-subcortical zones of both hemi-
spheres

Kinestesic analysis and synthesis  Parietal cortical-subcortical zones of both hemi-
spheres, thalamic zones of kinestetic integration

Audio-verbal retention Broad temporal inferior, different levels of brain-
storm, broad subcortical levels, limbic circle

Global perception Posterior zones of both hemispheres

Analytic perception Posterior zones of both hemispheres

Visual and spatial retention Occipital zone of both hemispheres, different levels
of brainstorm, posterior zones of both hemispheres

Motor kynetic organization Frontal posterior (pre-motor), subcortical struc-
tures of organization of movements, basal ganglia,
thalamus

Programming and control Broad frontal lobes and nearest subcortical struc-

tures, basal ganglia, thalamus

General activation Profound subcortical structures/ broad levels
of brainstorm (diencephalic and mesencephalic
levels, limbic circle)

According to the Table 5, same functional mechanism might be related to different
brain levels and units. This fact may depend on ontogenetic level of development, level
of automatization of actions and, probably, many other different aspects related to life
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and activity of each subject. The options of the levels of cortical and subcortical levels
presented in the table means that it’s possible to find real patients, adults and children,
in which these levels might be detected during neuropsychological assessment and another
objective procedure, such as register of electric brain activation in the state of repose
(Machinskaya, 2012; Machinskaya et al., 2014). In different cases, different dysfunctions
of these mechanisms might be detected as the causes of development difficulties and
learning disabilities.

Discussion

Why activity theory is important for neuropsychology?

Firstly, activity theory might become a solid theoretical conception in historical and
cultural neuropsychology. This theory provides general conception of human cultural
development, based on interaction between people in direction to established goals.
Cultural development is accomplished during one’s life, interaction and external help
from the others, without which is difficult to explain and understand child’s cultural
development (Leontiev, 2000; Tomasello, 2013; Vygotsky, 1996). Any kind of cultural
activity, participation in a dialogue, dancing or learning of mathematics, cannot be
accomplished without participation of initial external help from the others. Such topics
are profoundly studies and described by representatives of cultural-historical psychology
and activity theory related to cooperation in groups in childhood (Bruce, Hakarainen, &
Bredikyte, 2017; Veraksa & Sheridan, 2018; Wertsch & Tulviste, 1992). At the same time,
these activities involve its material base (brain structures). According to historic-cultural
psychological conception and activity theory, development of neuropsychological mecha-
nisms depends on their inclusion in concrete cultural activity (Leontiev, 1975). Activity
is cultural by origin, which depends on the history of humankind and is specific for
different historical periods and social situations (Leontiev, 1983, 2000; Tomasello, 1999).
Activity is flexible and dynamic process, but this process might achieve high levels of au-
tomatization and perfection. At the level of brain functioning, these levels are character-
ized by appearance of specific functional organs, corresponding to each kind of activity
(Leontiev, 1983). The brain is given by nature, but functional systems and organs may
emerge only as a result of cultural activity.

Secondly, all ideas exposed above show new way for assessment and diagnosis of diffi-
culties as the necessity of consideration of the level of psychological development of child
in each period of ontogenetic development together with precise qualitative description
of features of his/her social situation of development (Vygotsky, 1995).

Thirdly, activity theory might serve as theoretical and methodological basis for
strengthening relation between assessment and rehabilitation and correction of difficulties,
especially on the basis of Galperin’s conception of gradual formation of mental actions
by stages (Solovieva & Quintanar, 2019b). It’s often to find the absence of such relation.
The methods and strategies for rehabilitation frequently aren’t based on any other psy-
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chological conception then behaviourism or therapeutic approach. Behaviourism uses
positive or negative reinforcement, while therapeutic approach suggests global interaction
with intention of explanation of the situation and accommodation of the patient to new
clinic difficulties.

On the contrary, activity theory approach offers broad possibilities for subject’s own
activity with the help of adult (or specialist) in the way of overcoming of self-difficulties.
Such rehabilitation leads to development. We use this idea from Vygotsky’s, who claimed
that learning leads to development (Vygotsky, 1995). We are convinced that neuropsy-
chological rehabilitation and correction should lead to development and to simple and
passive adaptation of the patient to his/her own difficulties.

From the point of view of the theory of neuropsychology, such rehabilitation leads
to re-organization of functional systems or even to creation of completely new functional
systems, especially in cases of children. Re-organized functional systems or new func-
tional systems became psychological bases of re-organized or new psychological activity
of the subject (Anokhin, 1980; Leontiev, 2012; Leontiev & Zaporozhets, 2012).

Conclusions

Our study shows possible relation of historical and cultural psychology, activity theory
and neuropsychology. The term of cultural-historical neuropsychology was proposed and
justified, as modern neuropsychology can't be understood as isolated branch of know-
ledge, which studies only dysfunctions in adults and children. Neuropsychology needs
to be based on fundamental concepts of general psychology. Activity theory is on of such
options of general psychology.
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