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applying Vygotsky’s concept of Higher Mental Functions (HMF) in educational practices, especially in the case of
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The article is devoted to the problem of development and learning in the context of social interac-
tions. This question is investigated on the basis of the analysis of the theoretical views of L.S. Vygotsky
and J. Piaget. Both J. Piaget and L.S. Vygotsky substantiated the impact of social interactions and so-
cialization on the development of the child’s thinking, and emphasized the close connection between the
development of the child and the forms of interaction between the child and adults, as well as with other
children. Two different approaches to understanding the child’s developmental paths are considered in the
paper: one — from the individual to the social (J. Piaget) and the other — from the social to the individual
(L.S. Vygotsky). Two different developmental mechanisms, based on the interactions and relationships of
the participants of the social situation, are discussed: “socio-cognitive conflict” (J. Piaget) and “emotional-
semantic” (“affective-semantic”) conflict (L.V. Vygotsky). Two possible models of designing educational
environments, effective for the development of children in the learning process, are described in the paper:
a model based on role exchanges and children’s cooperation (“School of J. Piaget”), and a model, based on
developing forms of child-adult communities and activities (“School of L.S. Vygotsky”).
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The basic tenets of the theory of J. Piaget'. The scien-
tific school of J. Piaget considers the formation of intel-
ligence as the pivotal line in the mental development of
a child, which determines the development of all other
mental processes. According to J. Piaget, the qualita-
tive uniqueness of each stage of cognitive development,
as well as leaps and transitions, made from one age level
to another, are all determined by the in-life formation of
structures of intellectual activity, which are age-specific.

The fundamental idea of development in the theory of
J. Piaget consists in the fact that intellectual operations
are carried out in the form of integral structures. These
structures are formed due to the equilibrium, which the
general development of intelligence strives to achieve.
The Geneva School of Genetic Psychology, created by J.
Piaget and his followers, studies cognitive development
of the child, and, in fact, the origin of intelligence. The
main task of this scientific school is studying children’s
concepts about natural phenomena, describing pecu-

liarities of children’s logic and, as a result, substantiation
of the mechanisms of cognitive activity in general. The
fundamental answers, found in J. Piaget’s works regard-
ing the development of the operational structures of
children’s thinking, constitute the core of the Geneva
scientific school.

In general terms the basic tenets of the theory of
J. Piaget can be formulated with the help of these four
axioms:

1. Intelligence is constructed on the basis of action.

2. Action is the source of development.

3. Thought is a condensed form of action.

4. Cognition at all genetic levels is a product of real
actions performed by the agent (subject) with objects.

While substantiating these ideas, Piaget proceeded
from the fact that the object(s) exist(s) independently
of the agent. In order to acquire knowledge about the ob-
jects, the agent must act with them: bind, separate, move,
change, combine, i.e. transform them. Development takes

! A well-known Russian psychologist L.F. Obukhova undertook a thorough analysis of the main principles of the theory of J. Piaget (see e.g.

(71, [8D)-
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place on the basis of real actions performed by the agent
with the objects of the external world. Moreover, the de-
scription of the agent’s interaction with the object can-
not be completely captured by the formula S—R (unidi-
rectional arrow). From Piaget’s perspective, the essence
of subject-object interactions is most fully represented
in the formula SR (reversible arrow), which captures
the reversible character of this relationship.

The content of the agent’s interactions with objects
and the reversible character of these relationships reflect
Piaget’s ideas about transformation and construction.
Thus, the idea of transformation indicates the fact that the
boundary between the agent and the object is not estab-
lished from the very beginning, and that in every action
the subject and the object are mixed. The idea of construc-
tion presupposes that objective knowledge is subordinate
to certain structures of action. Moreover, the structures
of action are given neither in the objects, nor in the agent,
since the agent must learn to coordinate their actions.

The most general content, which is preserved in the
action, is characterized by a scheme of action, which, ac-
cording to J. Piaget, is a structure at a certain level of
cognitive development, and in a narrow sense, a senso-
rimotor element of the concept. Relying on the concept
of the scheme of action, Piaget introduces a fundamental
difference between the form and the content of cogni-
tion. In his theory, the content of children’s cognition
represents something, which is acquired through expe-
rience and observation, while the form of cognition is
the “general scheme” of the agent’s thinking activity,
in which the agent’s interactions with the objects are
included. It is not the object per se that plays the main
role in the process of cognition: the agent him or her-
self chooses the object depending on the level of the de-
velopment of intellectual structures. Thus, the process
of cognition (“acquiring knowledge” about the reality)
depends on the development of intellectual structures.

J. Piaget describes three main forms of experience
that determine the development of intellectual struc-
tures [12]:

« Experience-exercise that is important for building
a skill.

o Physical experience, due to which the child, while
interacting with objects, begins to distinguish the physical
properties of objects (shape, weight, volume, area, etc.).

 Logical and mathematical experience elicited by a
child from the actions with objects. It is characterized not
only by the orientation on a pragmatic result, but also on
the means of action itself, which constitutes a necessary
condition for the development of intelligence. Logical
and mathematical experience is crucial for the devel-
opment of intelligence and designates a higher level of
mental development.

The law of intellectual development in the theory of
J. Piaget. One of the main discoveries of J. Piaget is the
discovery of the egocentrism of children’s thinking. Ac-
cording to Piaget, egocentrism is the main feature of
thinking, a hidden intellectual position, which reflects
the peculiarities of children’s logic, children’s speech
and children’s vision of the world. In numerous research
works, conducted in the framework of Piaget’s scientific

school, egocentrism is defined as a kind of systematic and
unconscious illusion of cognition, as a form of the initial
centering of the mind, which characterizes mental activ-
ity in its origin. Egocentrism points to the fact that the
external world does not directly affect the agent’s mind,
and that our knowledge of the world is neither a copy,
nor a simple display of external events.

The basic law of mental development in the theory of
J. Piaget is the law of decentration, the law of transition
from general egocentricity to intellectual decentration,
which is expressed in the child’s transition from egocen-
trism to an objective position in acquiring knowledge
about things, other people and him/herself. Importantly,
according to J. Piaget, the key provision that determines
the essence of the law stated above, is that the transition
from egocentric to an objective position underlies the
process of socialization, that is, the transition from the
individually subjective to the social. J. Piaget believes
that the thought is formed on the basis of action, but the
source of integral logical structures (the development of
individual intelligence) should be sought in the social-
ization of the individual [13], [14].

In the theory of J. Piaget socialization is regarded as
a process of adaptation to the social environment, con-
sisting in the fact that a child, who has reached a certain
level of intellectual development, becomes able to coop-
erate with other people, because he or she already dis-
tinguishes his or her own point of view and coordinates
it with those of other people. Social life starts playing a
progressive role in the development of the mind only at
those stages, when relations of cooperation develop, as
well as debates and discussions with peers emerge. This
turning point in development takes place at the age of
around 7—8 years. Before this age, the leading role in a
child’s development belongs to the relations with adults,
which, as J. Piaget emphasizes, are built primarily on the
basis of unilateral respect and authority of the adult.

According to J. Piaget, “at the pre-operational levels, ex-
tending from the appearance of language to the age of about
7—8 years, the structures associated with the beginnings of
thought preclude the formation of the co-operative social
functions which are indispensable for logic to be formed.
Oscillating between distorting egocentricity and passive
acceptance of intellectual suggestion, the child is, therefore,
not yet subject to a socialization of intelligence which could
profoundly modify its mechanism” [13, p. 162]. Therefore, it
is precisely at the stage of the formation of concrete opera-
tions that the problem of correlation between the influence
of social exchange and the impact of individual structures
on the development of thinking arises in acute form.

Revealing the content of the process of socialization,
Piaget points out, that while interacting with adults
and peers, children aged 7—8 years experience a socio-
cognitive conflict, when the point of view of other people
becomes significant and needs to be taken into account
as children perform their own actions. The point of view
of the other is correlated with the child’s position, and is
taken into account and included in the process of con-
structing an action; it is fixed in the emerging scheme of
the action, and becomes a condition for the development
of the emerging groupings (Fig. 1).
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Fig. 1. Socio-cognitive conflict as a mechanism of development of individual intelligence in the situation of cooperation
(an asterisk indicates the acts of reflection that emerge during the execution of an action as described by J. Piaget:
* — reflection on the properties of object
** — reflection on the means of action)

In the theory of J. Piaget, the isomorphism of opera-
tional structures and structures of cooperation is con-
sidered as a consequence of the more general law of the
development of groupings. According to Piaget, each
grouping, internal for an individual, is a system of op-
erations carried out jointly, that is, in the proper sense,
cooperation. This form of equilibrium is not the result of
solitary intellectual thinking. Internal operational activ-
ity and external cooperation represent two correspond-
ing processes, and the equilibrium of the one depends on
the equilibrium of the other.

Intellectual development in the context of social inter-
actions in the theory of J. Piaget. The analysis makes it
possible to articulate the general principles of cognitive
development in the theory of J. Piaget, emphasizing the
special role that social interactions play in this process.
According to J. Piaget:

1. The basis of human intellectual development (the de-
velopment of thinking) is a qualitative change in the forms of
experience, based on the performance of one’s own actions.

2. The means of performing individual actions in the
conditions of SO interactions are the emerging struc-
tures (“knowledge” about the object and the structures
of action subordinate to it).

3. The invariants of action (reflected experience) take
shape of action schemes (an action scheme is a structure
at a certain level of mental development, a mental sys-
tem or integrity, whose principles of activity are differ-
ent from those of the activity of its parts).

4. Cooperation (collaboration) allows to fulfill the
correct transfer of a concept, starting from the stage of
concrete operations. The condition for such a transfer is
a socio-cognitive conflict — a new type of relationships
between agents, that replaces the relationships of pres-
tige and authority characterizing the pre-operational
stage of cognitive development.

5. Socialization of the individual intelligence (the
transition from the individually subjective to the social)
is the main direction of cognitive development. Social-
ization is impossible without cooperation and collabora-
tion, without including individuals into the actions of
various “communities”.

Conventionally, the scheme of socialization of the in-
dividual intelligence, as it is presented in the theory of
J. Piaget, is shown in Figure 2.

A few recent studies, conducted in the framework of
the scientific school of J. Piaget, focuse on the perspec-
tive that the scholar had on the isomorphism of opera-
tional structures and structures of cooperation. Thus, in
the last few years there has been an increasing interest
for the issue, whether social interaction stems from some
form of assistance that could precede cooperation and
influence the development of thinking, and whether this
kind of assistance (“co-action”) could be regarded as a
source both of social and cognitive development, the de-
temining condition for which it could possibly be?

Recognition of this provision would mean that the so-
cial environment affects the child’s development from the
moment of birth. Moreover, recent data allow research-
ers to argue that the social factor plays the leading role
in the emergence of a child’s ability to act consciously, to
consider communicative actions as special forms of social
interactions. A special analysis of communicative interac-
tions at an early age made it possible, in particular, to say
that “just as a child’s visual acquaintance with the details
of the environment arises within the innate orientational
movements, a smile manifests itself as a specific element of
its innate communicative activity. Mothers are sensitive
to the totality of the communicative actions of the child,
and not to just a smile: but even when the child cannot
make the smile recognizable, his mother knows how to see
his sociability” [24, p. 452]. Recently, an increasing num-
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Fig. 2. Socialization of the individual intelligence (in the theory of J. Piaget)

ber of followers of the scientific school of J. Piaget have
come to this conclusion [15], [24], [25].

The role of social interactions in the development of
children’s thinking in the scientific school of L.S. Vygotsky.
The law of development of higher mental functions. It is
obvious, however, that the question of the double-fac-
et nature (isomorphism) of intellectual structures and
structures of cooperation will remain open unless the
very approach to the problem of development is funda-
mentally revised. The foundations of this approach were
laid in the scientific school of L.S. Vygotsky.

As we know, L.S. Vygotsky considered social inter-
actions and social relations as the initial basis (source)
of development. “Behind all higher mental functions

and their relationships stand genetically social re-
lationships, real relationships, homo duplex (a dual
person — Latin). From here comes the principle and
method of personification in the study of cultural de-
velopment, that is, division of function between peo-
ple, personification of functions. For example, volun-
tary attention — one possesses, the other one acquires.
Dividing again in two what had been fused into one,
experimental unfolding of a higher mental process (vol-
untary attention) into a small drama™ |27, p. 1023 —
emphasis added by V.R.].

L.S. Vygotsky came to this conclusion due to the
results of widely known experiments with children on
acquiring (mastering) attention (Fig. 3). An adult puts

“Child":

Action “The Nut”

= Adult
(Adult’s
Action

Fig. 3. Scheme of development of attention in a situation of “child — adult” interaction in L.S. Vygotsky’s experiments
(the process of reflection is conventionally designated with an asterisk)

2 Translated by V.V. Rubtsov.
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two cups covered with lids in front of the child. The
adult puts (hides) a nut in one of them. The lids are
painted in different colors (dark-gray or light-gray).
A lid of a darker color always covers the cup, where the
nut is. The color ratio on the lids changes depending
on the location of the nut. The idea (plan) of the adult
is to draw the child’s attention to the correspondence
of the object’s (the nut) location and the correspond-
ing sign (light gray/dark gray). In this Vygotsky’s ex-
periment the child was to acquire the adult’s attention,
represented through the ratio of subject structures and
sign structures. This was achieved via mediation of the
object structures and sign structures on the basis of the
unfolding interactions and relationships between the
child and the adult.

The process of mastering (acquiring) a mental func-
tion as being initially distributed between the partici-
pants of the social situation L.S. Vygotsky formulated in
general terms in the well-known law of the development
of higher mental functions, according to which “Every
function in the child’s cultural development appears on
the stage twice, that is, on two planes — first, on the so-
cial plane, and then — on the psychological plane; first,
among people as an inter-psychological category, and
then — within the child as an intra-psychological cat-
egory™ [26, p. 145].

The idea of acquiring (mastering) a function as ini-
tially divided between the adult and the child was most
fully implemented in the method of double stimulation
developed by L.S. Vygotsky and L.S. Sakharov. This
method is a prototype of the genetic modeling approach
elaborated by L.S. Vygotsky for studying the develop-
ment of higher mental functions. A particular technique
allowed them to study in experimental settings the pro-
cess of the formation of concepts as the process of mean-
ingless words acquiring meaning, as a process of words
turning into a symbol, into a representative of an object
or a group of similar objects (see.: [29], [30]).

For L.S. Vygotsky it was essential to show that
concept formation or meaning acquisition by a word

Collective-social activity —1

Culture 1

is the result of a complex joint child-adult activity
(that includes operating a word or a sign), in which
all the basic intellectual functions are included in a
peculiar combination. Thus, individual consciousness
represents a product of the internalization of this ac-
tivity. «... The transition (from interpsychic functions
to intrapsychic ones, that is, from the forms of a child’s
social collective activity to their individual functions —
added by V.R.) is a common law ... for the develop-
ment of all higher mental functions that primarily
emerge as forms of activity in cooperation and only
then are transferred by the child into the area of their
psychological forms of activity.... It is not gradual so-
cialization, which is introduced into the child from the
outside, but the gradual individualization, emerging on
the basis of the child’s internal sociality, that is the main
path of the child’s development™ |28, p. 343—344, em-
phasis by V.R.].

Learning and development in the context of social in-
teractions: challenges that L.S. Vygotsky brought up. The
stages of the development of individual consciousness
from the forms of collective-social activity, indicated by
L.S. Vygotsky, were precisely described by V.V. Davy-
dov (Fig. 4). The individualization of consciousness, in
the interpretation of V.V. Davydov, represents a cultur-
ally significant result of mastering of initially collective-
social forms of activity. In this process signs and symbols
act as necessary cultural means of organizing individual
human consciousness.

Analyzing L.S. Vygotsky’s approach to the role of so-
cial interactions in human development, V.V. Davydov
identified six main issues, brought up by L.S. Vygotsky’s
scientific school. A more detailed analysis of these funda-
mentals allows to understsnd more deeply the nature of
the development of higher mental functions [1].

So, according to V.V. Davydov:

1. The basis for the development of a human being is
represented by a qualitative change in their social situ-
ation or, in A.A. Leontiev’s terms, a change in human
activity.

Signs and symbols S

Individual activity &

Individual
consciousness

Fig. 4. Stages of development of individual consciousness from the forms of collective-social activity
(according to V.V. Davydov)

3 Translated by V.V. Rubtsov.
* Translated by V.V. Rubtsov.
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2. Universal aspects of human mental development
are their learning and education [“obutchenije” and
“vospitanije”] (according to L.S. Vygotsky, “education

“vospitanije”] is valuable while it is ahead of develop-
ment”).

3. The initial form of activity is its full-form execu-
tion by the person on the outer — social, or collective —
plane.

4. Psychological neoformations (new formations),
which emerge in a human being, are derivative from the
interiorization of the initial form of human activity.

5. Significant role in the process of interiorization be-
longs to different sign and symbol systems.

6. An important part in the activity of human con-
sciousness belongs to the internal unity of intelligence
and emotions.

Socio-genetic method of research of development. The
provisions, that constitute the basis of L.S.Vygotsky’s
Cultural-Historical Scientific school, are indicated by
V.V. Davydov as unsolved problems of the Activity
Theory, and allow to investigate the mechanisms of the
development of thinking in a new way, connecting these
mechanisms to qualitative changes in the social situa-
tion, which are determined by changes of the forms of
joint collective activity. While designing such kind of
developmental settings, it is important to take into con-
sideration the following:

1. The study of social interactions and the process
of mastering (acquiring) concepts cannot be reduced to
studying them simply as parallel processes.

2. Method of experimental research of the process of
concept formation should be socio-genetic (compare with
L.S. Vygotsky’s “genetic modeling method”). This method
underlies the principle of mutual mediation of subject
structures and structures of joint activity: the subject
content of the object, which determines the content of
the concepts acquired, is mediated by the means of inter-
action of the participants of social situation.

3. The organization of child-adult and child-child in-
teractions is a necessary condition for the implementa-
tion of joint actions, since interactions and relationships
of the participants determine their understanding of the
relationships between various actions with the object, the
properties of the object’s structure and relevant concepts.

4. The method of joint actions, which corresponds to
the system of the concepts acquired, characterizes the
basic didactic unit that defines the requirements for or-
ganizing the social situation.

5. It is necessary to specifically explore and design so-
cial situations, based on mediation of the object’s subject
content by the means of interaction of its participants; it
is also necessary to analyze the emerging child-adult com-
munities and joint forms of activity, considerimg them as
the initial forms of origin and development of emotional-
semantic and symbolic-semantic structures that deter-
mine the process of mastering of the system of concepts.

It isimportant to highlight that socio-genetic method
is grounded in the fundamental principles of the Cultur-
al-Historical Scientific school, according to which the
relationships and interactions of participants of a social
situation determine the conditions for the development
of child-adult communities (“obstchnost”)” and the cor-
responding forms of joint activity (see [16], [17]).

Numerous studies based on this method, apply a sys-
tem of techniques, which made it possible to obtain new
data on the impact of social child-adult and child-child
interactions on the development of children’s thinking
as well as to prove that these relationships influence the
success of education (see [3], [6], [19], [22]). In particu-
lar, it was found that emerging child-adult communities
are characterized by:

* the distribution of initial actions and operations
(determined by a group of transformations that provide
participants’ search for a general means of constructing
the object under study);

 the exchange of means of action (determined by
the necessity to include individual actions in new means
of interaction);

* communication; distribution and exchange of ac-
tions are impossible without communication; it is due to
communication that participants plan (design) the con-
ditions, adequate for the realization of activity, and seek
for joint means of activity;

* mutual understanding, conditioned by the neces-
sity to include individual means of the participants’ ac-
tion into a joint activity (allows to establish the ratio of
the possibilities of one’s own actions and actions of other
participants in the activity);

« reflection, which underlies the participant’s attitude
to their own action (limitations and opportunities), which
determines the boundaries for transformation of this ac-
tion, and which is the basis for initiatiating (modelling)
the search of new forms of interaction and cooperation.

Moreover, the results of recent studies, obtained by
applying the developed method, have confirmed the
fact that the interconnection between communication,
mutual understanding and means of interaction may be
perceived as an integral indicator of children’s inclusion
into the joint means of problem-solving and, therefore,
as a substantive feature of the emerging communities
(“obstchnost”), which determines the new framework of
the possibilities of development of higher mental func-
tions in children [17], [18]. The analysis of the recently
collected data allowed to identify 4 types of communi-
ties (“obstchnost”) [20]:

e pre-cooperative — there is no interaction between
participants; children are not involved in the joint search
for a means of solving the problem;

* pseudo-cooperative — interaction between partici-
pants is substituted by actions of one of the participants;
in some cases, the task is solved by one participant (in-
dividually);

> In Cultural-Historical Theory and Activity Approach by L.S. Vygotsky, A.R. Luria and A.N. Leontiev a special notion is used - “obstchnost”,
which designates a particular kind of socio-emotional unity of the participants of the social situation. The closest equivalent of this concept in

English is “community”, that is used in this paper.
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* cooperative (organizational) — the emerging joint
action relies on the interaction of participants, based on
simple cooperation of the operations performed; chil-
dren search for the solution of the problem relying on
the possibilities of individual actions without analyzing
the means of interaction itself;

* meta-cooperative (reflective-analytical) — the
subject of the participants’ analysis is the means of in-
teraction itself, which makes it possible to transform the
means and solve the problem. The problem is solved due
to the inclusion of individual actions into the joint ac-
tion and exchange of actions.

Thus, the community, where children are included
into the joint process of problem-solving on the basis of
collaboration and cooperation, mainly differs from other
possible forms of uniting the participants, in the fact that
the participants are focused (oriented) on the means of
interaction itself. Characteristic traits of this type of ori-
entation in children are revealed in a targeted search for a
joint means of problem-solving, which is expressed in as-
sessing the limitations of their own actions and the actions
of the other, in joint talking through and conventional il-
lustrating (designating) scenarios of possible interactions
that can be effective for problem-solving, and in the subse-
quent modeling (gaming) of such interactions [17], [23].

In the conditions of a meta-cooperative (reflective-
analytical) type of community, that has been indicated on
the basis of research, the aim of communication consists
in the participants’ discussion of the very possibilities of
including individual actions into a joint action. In this
type of community, the search for a correct solution of a
problem by the participants is transformed into the task
of interaction and determines a joint means of solution.
Mutual understanding is mediated by the search for a
means of interaction, based on the understanding of the
possibilities of individual actions in a joint action. The in-
clusion of individual actions into a joint action becomes
the main goal of interaction for these participants. Due
to this, prerequisites are created for the development of

new relationships and, as a result, for the emergence of a
new social situation with different goals and objectives.
Data also shows that in the cooperative (organization-
al) type of community that has been indicated, the par-
ticipants’ understanding of the possibilities of individual
actions and exchange of actions is connected with prob-
lem-solving. However, the emerging communication is
not oriented at a joint search for the very means of solv-
ing the problem, and the analysis of the means of interac-
tion does not become the goal of joint action for these
children. In this type of community, it is important for
participants to solve the problem, rather than to figure
out how to organize the interaction between themselves.
In general, our data confirms once more the idea that,
on the one hand, social interactions determine the mecha-
nism of the division of functions, and, on the other hand,
the means how they are acquired (mastered). This means
that the participants’ social interactions and social rela-
tionships, which initially serve as a necessary condition
for the social realization of the processes of thinking and
communication, later on begin to play the role of the cog-
nitive function of self-regulation and of mental represen-
tation of certain information. These interactions activate
cognitive functions that are not yet developed, which al-
lows children to act at a higher cognitive level. Thus, a
special mechanism of development in a social situation —
the emotional-semantic (affective-semantic) conflict — can
be indicated, that arises in the context of interactions and
relationships of the participants of the social situation.
Figure 5 shows a diagram of child—adult social inter-
actions, contributing to the emergence of an emotional-
semantic (affective-semantic) conflict, which determines
a change in the social situation due to the emergence of
new motives and goals of the participants of the social sit-
uation. This type of interaction indicates fundamentally
different conditions for the origin of thought than those
denoted in the socio-cognitive conflict described in the
theory of J. Piaget. It also emphasizes the originally social
nature of the development of higher mental functions.

Reflection -

«Sign and semantic context
of the action» T‘T “idea” of the action”

"Communication™
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Fig. 5. Emotional-semantic (affective-semantic) conflict as a mechanism for changing the social situation
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The data received allows us to discuss the question
of sources of development in a fundamentally new way,
based on the affective-semantic (emotional-semantic)
conflict. First, there are strong grounds to believe that
the change in the subject of the problem that occurs in
social interactions creates prerequisites for changing the
subject of the action. This change is associated with the
emergence of a fundamentally new task for children to
search for the very means of action. The need to solve it
launches a new motivation that encourages children to
organize joint actions and to search for a solution jointly.
Following this motivation, participants discuss emerg-
ing constraints and design the necessary exchanges,
strengthening communication and modeling means of
possible interactions.

A shared emotional-semantic (affective-semantci)
field, based on the participants’ experience of new oppor-
tunities and understanding of the sense of actions that
they perform, emerges in these conditions. As is known,
the special role of the experience (“perezhivanije”),
emerging in the development of activity, was particu-
larly emphasized by A.N. Leontyev, who wrote: “These
forms of experience [pereghivanije] are the forms of re-
flection of the agent’s attitude to the motive <..> This
conscious attitude of the agent of the action to its mo-
tive is the meaning of the action; the form of experience
(becoming aware) of the meaning of an action is the
awareness of its goal ... A change in the meaning of an
action is always a change in its motivation”® [5, p. 48—
49]. The results of research also testify that a change in
activity in a social situation, based on the emotional-
semantic conflict, occurs due to the emergence of new
meanings and new attitudes to the fulfillment of one’s
own actions and actions of the other participants. This
happens through “perezhivanije” (experiencing) of
these meanings, understanding them and sharing mutual
understanding. The latter becomes a prerequisite for
the emergence of new motives for activity in children.
With the emergence of a new motivation, new goals and
opportunities appear for the child and, therefore, new
boundaries for individual actions in the context of in-
teraction with others, appear. Children begin to jointly
(together) plan new scenarios, and achieve meaningful
agreement on the real interactions, as well as to design
new means of joint work.

In general, the data obtained, shed a new light on the
role of social interactions and social relationships in the
development of children in learning, and allows to face
the problem of designing educational environments as
spaces of developing child-adult communities and, es-
sentially, to redefine the requirements for a contempo-
rary school.

The school that teaches to think: “school of L.S. Viy-
gotsky” vs “school of J. Piaget”. The analysis of the prob-
lem of learning and development in the context of social
interactions, presented in two major scientific theories
of L.S. Vygotsky and J. Piaget, allows us to discuss in a
very general way the issue of an effective model of con-

6 Translated by V.V. Rubtsov.
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temporary school as the school of development. This
discussion is based on the views that the two prominent
scholars had on the sources and mechanisms of human
development, particularly, on the idea that actions with
objects and social interactions are interconnected — these
are not parallel processes, but a means (way) of transfer-
ring knowledge and concepts mediated by forms of joint-
ly-collective activity. At the same time, it is legitimate
to speak both of similarities and differences in the schol-
ars’ approaches. “Piaget’s School” of action and space for
acquiring various forms of experience is to some extent
alternative to “Vygotsky’s School”, based on developing
forms of child-adult communities and types of activity.
In general terms, the difference is reflected in the fol-
lowing conditional characteristics of the models of both
school types.

1. The school that “teaches to think” (some definitions
Jrom the project “School of J. Piaget”):

* School of action (space for active transformation
and construction).

* School of acquiring various forms of experience
(exercise — physical experience — logical and math-
ematical experience).

* School of development of intelligence (forms
of intellectual activity), which ensures the process of
decentration of children’s thought and the formation
of intellectual structures (schemes / models / group-
ings).

* School of social experience, based on role exchang-
es and children’s cooperation in solving problems and
tasks (starting from the level of concrete operations).

2. The school that “teaches to think” (some definitions
Jfrom the project “Vygotsky’s School”):

 School based on developing forms of child-adult
communities and activities.

* School for implementation of age-related opportu-
nities and development of motivation (“school of ages”).

» School based on contemporary (cultural) means
of organizing communication and activities (subject-
content environment, “smart digital environment”,
etc.).

* School of the development of abilities for

— interaction and cooperation;

— communication and understanding (mutual un-
derstanding).

* School that ensures the development of reflec-
tive forms of consciousness (from social-collective to
individual through the formation of sign-semantic con-
texts).

The requirements for the models of two types of
schools, presented in the broadest possible terms, are
based on the fundamentals of the two leading theories
of human development, and should be taken into ac-
count while designing educational spaces and creating
effective means of organizing joint activities of children
and adults, and, as a result, while organizing motivating
child-adult communities that promote children’s devel-
opment in the process of learning [4], [21].
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tic thinking, leads to the conclusion that it is possible also to directly influence the spontaneous formation
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polylogue based the Socratic method. The leading psychological processes, which ensure the development
of spontaneous concepts through their greater generalisation and awareness, comprise the processes of exte-
riorisation of spontaneous concepts, reflection and subsequent interiorisation of a collectively constructed
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Introduction

In the context of child development, one of the most
cited concepts in Lev Vygotsky’s cultural-historical psy-
chology is the zone of proximal development (ZPD). ZPD
continues to arouse research and practical interest due to
its role in constructing a model of education that is aimed
at developing a student’s thinking and personality rather
than memorising and reproducing information [7].

Figs. 1—2 present the number of publications per
year on the topic of ZPD in the international (Web of
Science Core Collection, WoS CC) and national (Rus-
sian Science Citation Index, RSCT) abstract databases of
scientific publications in 2000—2019.

The total number of publications in the Web of Sci-
ence Core Collection referencing the ZPD concept for
the period 2000—2019 was 830.

As can be seen from Fig. 2, the total number of publica-
tions in the Scientific Electronic Library eLibrary.ru, con-
taining the concept of the zone of proximal development
(ZPD) for the period 2000-2019 accounted for 2600.

However, there are only few practical examples of
the implementation of the ZPD concept in in educa-
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tional practice.The list of successful attempts to create
such a learning model consists of the system of devel-
opmental education developed by Daniil Elkonin and
Vasily Davydov for elementary school students,and a
number of preschool education curricula based around
ZPD include “Development” (Razvitiye), “Golden Key”
(Zolotoy Klyuchik) and “Tools of the Mind”. The attempt
at a mass transition to an activity-based methodology
aimed at developing the thinking and personality Rus-
sian school pupils as part of the development of a new
state standard for general education (2009) did not yield
the desired transformation. “Traditional” subject teach-
ing, based primarily on training pupils’ memory capac-
ity, continues to be carried out in the majority of classes
in Russian schools, while genuine goals of education are
reduced to the need to pass the unified state exam. Such
results naturally raise the question as to why previous
attempts to introduce ZPD development-based ap-
proaches into education have mostly been unsuccessful.

In our opinion, the answer to this question is connect-
ed, first of all, with the fact that neither Vygotsky nor
his followers offered a clear and understandable (specifi-
cally to teachers) model of teacher activity to construct

CCBY-NC
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a ZPD. Instead, ZPD tends to be described mainly from
the perspective of the student’s development, rather
than the teacher’s actions. Thus, developing a model of
teacher activity aimed at creating the ZPD is a key task
that largely determines the successful implementation of
the idea of development in school education.

Zone of Proximal Development:
concept description

The ZPD concept can be considered in terms of “...
the distance between the actual level of development
as determined by independent problem solving and the
level of potential development as determined through
problem-solving under adult guidance, or in collabo-
ration with more capable peers” [3]. ZPD was first in-
troduced in the works of Lev Vygotsky at a relatively
late period from 1932 to 1934. Various definitions of the
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concept given in a series of lectures during this period
in Moscow and in Leningrad, as well as in several major
works published during his lifetime and later included
in other publications [5], do not always coincide with
each other. This is partly due to the fact that Vygotsky’s
scientific thought never stood still, but rapidly devel-
oped in accordance with his own understanding of the
equivalence between a scientific concept and the mean-
ing of a word. Here, his most important thesis was that,
at the initial moment formation of meaning, the process
has not terminated, but, on the contrary, has just begun.
On the other hand, this issue is also associated with the
process of involving a new concept in an increasingly
complicated list of contexts and processes studied by
Vygotsky, inevitably leading to the incorporation of the
ZPD concept into a more general system of concepts in
cultural-historical psychology. As a result, the meaning
of the ZPD concept changes depending on its place in
this system of concepts and in the description of various
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processes and objects studied within the framework of
the emerging cultural-historical theory.

If, instead of focusing on the chronological line of
development of scientific research that led Vygotsky
to formulate the ZPD concept, we trace the logical se-
quence of the development of his scientific ideas, the ap-
pearance of the concept of the ZPD can be simplistically
represented as a result of studying the following interre-
lated set of research subjects and related inferences.

1). Theoretical study of the processes of develop-
ment and transition from already established, matured
psychological functions to those that are in the process
of being formed and therefore are not observable in the
present, but may become observable in the near future.

2). Locating the functional development mechanism
in the cooperation of a child with an adult and in pro-
cesses of imitation.

3). Experimental study of processes of meaning for-
mation and the development of understanding, which
support the possibility of cooperation with an adult and
the further development of a child in the directions pro-
posed by an adult, while the speed of this development is
determined by the individual possibilities of meaningful
imitation.

4). Diagnostics of different levels of possible coop-
eration with adults as different opportunities for mean-
ingful imitation, and, consequently, different levels of
development of still-emerging and developing func-
tions along with the determination of the development
potential of different individual students. The task here
is not to diagnose what is already the result of previous
development processes, but rather to analyse what is just
emerging (the future stage of development, which most
of the traditional tests “do not grasp”), and what can be
influenced in the learning process.

5). Study of the relationship between everyday and
scientific concepts as a projection of the problem of the
development of meanings in the course of cooperation
with an adult and the particular case of a more general
relationship between development and learning.

6). The study of the ZPD from the point of view of
what can be influenced in the transition from a laborato-
ry and experimental situation to the practice of school-
ing rather than in terms of the phenomenology of devel-
opmental processes and analysis of those processes that
determine its regularities.

It was here that Vygotsky the theoretician, who con-
sidered development from the point of view of a general

methodology and analysis of the development of psycho-
logical systems — and (later) an experimental researcher
who studied the process of forming concepts and mean-
ings (the Vygotsky-Sakharov method of double stimu-
lation) — was replaced by Vygotsky the practicing re-
searcher trying to understand not only how it works, but
also how it could be organised within the framework of
Learning as a social institution (the study of complex
processes of interrelation between previously-formed
everyday concepts and scientific concepts formed in the
course of organised school education). This also includes
the study of the role of play as an activity aimed at devel-
oping the most important components of a child’s psy-
chological functions, including those necessary for his or
her next stage of development and learning.

In the context of the present work, it is this part of
Vygotsky’s works expressing his ideas about the rela-
tionship between everyday and scientific concepts that
are of maximum interest to us in the context of under-
standing the role of the teacher and the specifics of his
or her activities in the process of organising education
on the basis of the ZPD concept. It should also be noted
that, although this particular part of Vygotsky’s work
did not attract much interest among researchers associ-
ated with Cultural Historical Activity Theory (CHAT),
its remarkable popularity among practicing teachers led
to a rather somewhat simplified consideration of how
the concept of the ZPD can be understood and made to
“work” in education practice.

The various explanations of the concept of the ZPD
addressed to teachers basically boil down to a simplified
view of the ZPD as a special type of assistance provided
by a teacher to a pupil to help solve tasks that the child
cannot solve on his or her own. Such recommendations
often take the form of video materials made available on
the Internet (Table 1).

Most of these videos end with a positive and encour-
aging statement that the organisation of this type of as-
sistance (the specific content and organisation of which,
as arule, are not disclosed) promises success in teaching,
understood as gains on the part of students in terms of
the ability to solve similar problems on their own in the
next step of their learning. In fact, such an application
of ZPD with direct references to Vygotsky and cultur-
al-historical theory comes down to the need to provide
timely assistance to a child facing difficulties in solving
tasks on his or her own. Even given the apparent trivial-
ity of this statement and the intuitive agreement of most

Table 1

Examples of videos on the concept of the zone of proximal development
(according to YouTube, data as on June 22, 2020)

No. Title of the video Views Link (URL)
1 2 3 4
Vygotsky’s Zone of Proximal Development 337 000 |https://www.youtube.com/watch?v=0BX2ynEqLL4
2 | Vygotsky’s Theory of Cognitive Development — 385967 |https://youtu.be/MluvBAtv8oo
ZPD, Scaffolding, MKO | (Psychology Theories)
3 | Zone of Proximal Development 141 850 |https://youtu.be/7Im_GrCgrVA
4 | Zone of Proximal Development 104 729 |https://youtu.be/rX8IRh1u5iE
5 | Zone of Proximal Development 84 000 | https://youtu.be/DubvqSO;j7UU
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of the teachers with this thesis, it is supported by scien-
tific justification in the form of the ZPD concept, in fact,
transforming the latter from a deep and complex scien-
tific concept into an Internet meme.

Scaffolding: a way of constructing the ZPD
or an independent concept outside
of cultural-historical psychology?

The professional activities of a teacher aimed at as-
sisting students in the process of solving learning prob-
lems have been repeatedly exposed to scientific scrutiny.

One of the best-known empirical studies of problem-
solving processes engaged in by students in the context
of guidance from a more experienced partner (i.e. anoth-
er student) or adult was carried out by Jerome Bruner
and his colleagues in 1976 [28]. This resulted in the con-
cept of scaffolding (literally a temporary structure erect-
ed to help with the building or modification of another
structure), denoting a special type of support given by a
teacher to a student when performing a task that the lat-
ter might otherwise not be able to accomplish.

According to Bruner, such tasks, whose major attri-
butes are specific to human activity and communication,
are engaged in almost from the moment a child is born.
This applies both when problems are solved during the
learning process and through special actions undertaken
by adults or more skillful peers to help the child in solv-
ing such problems. Bruner et al. argue that such actions
do not occur, for example, in primates, where, although
young individuals can observe the demonstration of cer-
tain behaviors, they are not involved in collaboration
under guidance in solving the problems that are initially
beyond their capabilities.

Bruner et al. argue that a child’s capability to solve
a problem with the help of an adult that could not be
solved unaided emerges due to two important circum-
stances. Firstly, this occurs due to the adult’s “control-
ling” of those elements of the task that are initially be-
yond the learner’s capability, thus allowing him or her to
concentrate upon and complete only those elements that
are within his or her range of competence. As a result, the
child may later develop an independent problem-solving
capacity to an extent that greatly exceeds the previous
capability. Secondly, the condition for this possibility is
the need to comprehend the solution method, which may
precede the very implementation of such a method. In
other words, the child must come to an understanding of
how the problem can be solved before the conditions for
the implementation of the sequence of actions leading to
its solution appear.

The process of comprehending the correct decision by
comparing the means and the necessary results enables
a child to distinguish good problem-solving strategies
from bad ones under circumstances in which the child
cannot develop his or her own good strategy. According
to Bruner, the ability to “recognize or comprehend” a so-

! Concept developed by Nikolai Bernstein
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lution prior to its independent implementation relies on
the child’s orienting and experimental activities, in the
process of which he or she tries to find the connection
between the present conditions and the required result
and build his or her understanding of the way to solve
the problem. This searching process, according to Brun-
er, may require the support of an adult as an “activator”
of the child’s cognitive activity, who, depending on the
specific conditions of collaboration with the child, im-
plements one of the following functions.

1. Recruitment (gaining and maintaining the child’s
interest in the task).

2. Reduction in degrees of freedom (DOF)!, i.e., a de-
crease in the complexity of the task to a level at which
the child can act independently.

3. Maintenance of direction (keeping the goal of solv-
ing the task).

4. Marking critical features, including differences
between the intended and achieved result of the child’s
action (in fact, this is one of the most significant func-
tions associated with setting the conditions for the child
to reflect on his or her actions).

5. Control of the child’s level of frustration in the pro-
cess of solving a problem, which comprises an important
aspect not only in terms of cognitive guidance of a child,
but also as motivational-affective measurement of coop-
eration with him.

6. Demonstration or modelling, which is considered
not as showing a ready-to-use model of solving a prob-
lem by an adult, but rather as a means of idealising and
highlighting a general way of solving: this can also in-
clude idealising (objectifying) the action approach (at-
tempts at solving a task) carried out by the child him- or
herself. Along with the marking of the critical features of
a task, modelling creates the necessary conditions for the
child to realise that his or her mode of action is different
from the required one, thus facilitating the development
of the child’s independent action.

Having gained significant popularity since its in-
troduction by Bruner et al. in 1976 (Fig. 3), the scaf-
folding concept came to be perceived as a particular
way of constructing the ZPD. This perception was
not inhibited by the omission of such a connection in
Bruner’s work, whose bibliography did not mention
any of Vygotsky’s works. However, following its ap-
pearance in the work of Courtney Cazden (1979) [9],
the apparent connection between these concepts was
explored in the work of an increasingly significant
number of researchers [20].

Over time, the use of the term “scaffolding” in various
contexts has become so profuse that, according to a num-
ber of researchers, it started being used synonymously
with any kind of support provided to a student in the
learning process [16]. As a consequence, its applicability
in educational research has become very controversial
[15]. One attempt to systematise the results of studies
on the concept of scaffolding is presented in the work
of Janneke van de Pol [25]. This systematic review cov-
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ers 66 articles published in indexed databases between
1998 and 2009, including 8 studies aimed at evaluating
the effectiveness of learning through scaffolding. The au-
thors of the scrutinised articles argue that, despite the
fact that no consensus exists with respect to the defini-
tion and understanding of scaffolding in the professional
community, some clearly common characteristics shared
by most researchers can be distinguished.

The first general characteristic of scaffolding can be
referred to in terms of “limited or adjusted support”, usu-
ally understood as providing the students with teaching
support to the extent necessary for them to successfully
solve alearning problem in cooperation with the teacher.
Here, the teacher’s support should either be at the same
or a slightly higher level as the current level of the stu-
dent’s performance. The different nature and scope of
the assistance provided by teachers is based on diagnos-
tic data and evaluation of school pupils’ actions in the
process of independent problem-solving. Such support
is not just differentiated, but it seems to be adjusted to
the student or built on top of his individual action. Since
the differentiation of this type of assistance to different
children is based on the results of diagnostics organised
in the process of joint activity, many authors mention a
direct and immediate connection between the concept of
scaffolding and such concepts as dynamic assessment [ 10;
11; 15; 21], formative assessment [25] and online moni-
toring or online diagnosis [ 14].

The second shared characteristic relates to the es-
sence of the “scaffold metaphor as a temporary structure
erected to help with the building or modification of an-
other structure”, understood as the provision of adult
support to the student, which in the process of joint solv-
ing of a learning task will fade to the point of complete
withdrawal (just as the need for scaffolding disappears
with the construction of a building).

The process of reducing the amount of teaching sup-
port required by the student and its gradual withdrawal
or fading from the space of joint action with the student
is strongly related to the third common characteristic
of the scaffolding concept shared by most researchers,
namely the transfer of responsibility for joint action
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implementation and control over the problem solution
from a teacher to a student.

Investigating the content of psychological processes
unfolding within the framework of scaffolding, a number
of authors analyse the processes of interiorisation of the
provided support [20], development of mutual under-
standing or intersubjectivity [14, 16] and the formation
of shared meaning [22].

According to Van de Pol [25, 2010], analysing the
scaffolding concept provides the possibility to create
three different classifications on its basis. One such clas-
sification, which is based on the description of various
means and techniques of adult support provided to a stu-
dent, comprises six main types: modelling, adjustment/
calibrating of the required level of support, providing
feedback, instructing (demonstrating), questioning and
cognitive structuring (decomposition) of the problem
being solved [23].

The second classification, based on the description of
the teacher’s functions in the framework of joint action
with the student, is given in the original work of David
Wood [28] (as described fully above) and includes: re-
cruitment, reduction in “degrees of freedom” of the stu-
dent’s action, maintenance of direction, marking critical
features, control of student frustration and, finally, dem-
onstration of a model of the correct performance of the
action.

Another classification of the teacher’s actions in the
process of guiding the student in the framework of joint
actions through scaffolding was offered in the works of
Joyce Many [12] and Elaine Silliman [17]. This classi-
fication is connected with the distinction between the
means by which such guidance is provided and the goals
or intentions that the teacher sets for him- or herself.

The integrative framework obtained through a com-
bination of six types of means (techniques) and five types
of goals (Table 2) can be an effective tool for analysing
both the content of the teaching guidance provided to
the student within their joint action, as well as the direc-
tion of such guidance.

Any combination of scaffolding means with scaffold-
ing intentions can be construed as a scaffolding strategy
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Table 2

Analysis of scaffolding strategies (Van de Pol et al, 2010)

Scaffolding goals

Support for metacognitive
performance of students

Support for cognitive activity of students

Support for student affect

A. Directions of support | B. Cognitive C. Reduction

in

D. Recruitment E. Contingency Management /

structuring degrees of freedom Frustration Control
Means
Feeding back | Giving hints | Instructing | Explaining | Modelling | Questioning

as long as three general conditions for this type of sup-
port are met (limitation, gradual reduction and transfer
of responsibility). Although most researchers focused on
describing and theorising scaffolding, some of them stud-
ied the effectiveness as well. In general, they all showed
positive results. Further studies aimed at assessing the
effectiveness of scaffolding should be associated with
solving a number of difficulties arising in this case [25].

The first and possibly most important problem is that
the three key characteristics of this type of cooperative
assistance cannot be completely separated from one an-
other. The teaching support, adjusted and adapted to the
current level of the student’s performance and action lim-
its, decreases and “fades away” as the student’s individual
actions expand, leading to a gradual transfer of responsi-
bility and control over the implementation of joint action
from the teacher to the student. Thus, one feature actually
“flows” into the second, and the second into the third. In
this regard, it is the first feature that turns out to be the
most important due to its role in causing the further chain
of joint action transformations to arise [25].

The second problem lies in the attempt to assess the
effectiveness of this type of teaching action. To account
for these, the need to take into account not only the
characteristics of the student’s actions and personality,
but also his or her behaviour patterns when interacting
with the teacher and type of communication, significant-
ly complicates the choice of proper assessment tools.

An additional difficulty that arises with such an as-
sessment approach consists in the need to take into ac-
count and describe in detail the context of teacher-stu-
dent interaction. This can also exert a significant impact
on the effectiveness of the teacher’s actions in the enact-
ment of scaffolding strategies [25].

Criticism of the scaffolding technique

At the same time as the scaffolding concept was gain-
ing in popularity, the number of researchers criticising the
use of this metaphor in general — and its correlation with
the concept of the ZPD in particular — grew. Much of this
specific criticism revolved around two main positions:

* although scaffolding is used to represent the imple-
mentation of ZPD in training practice, it is understood
too narrowly and fails to fully take into account the rich
meaning of the ZPD concept;

« scaffolding is not directly related to ZPD, since
the former is about Learning, while the latter is about
Learning and Development.
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According to Irina Verenikina, the reason why the
scaffolding metaphor became so widespread among both
researchers and teachers is due to its close relationship
with the latters’ intuitive ideas of what effective learn-
ing is, i.e. understood as providing structured support
to children in the process of solving training tasks. At
the same time, the metaphor appeared to be too broad,
becoming, in essence, an umbrella term for the provision
of teachers with clear and explicit instructions that help
them to ensure the practical development of students in
their learning process [26].

Moreover, due to its consideration outside the con-
text of cultural-historical theory, the concept of scaf-
folding is generally considered as a teacher-initiated,
directive instructional strategy, which conflicts with the
initial understanding of teaching as inter-action of the
teacher and students to build new knowledge together.
Some enquirers even consider this concept as a regres-
sion to an era prior to Piaget, whose research revealed
the very significant role of the activity of the child him-
or herself in the process of shaping his or her own devel-
opment [20].

Thus, scaffolding is often criticised as being an exces-
sively narrow way of operationalising the concept of the
ZPD due to its focus on the disadvantages of dominant
teacher actions, whereas Vygotsky’s focus remained on
the joint actions of children and adults. This leads some
researchers to the conclusion that, despite some corre-
lation, the scaffolding metaphor fails to capture the es-
sence of Vygotsky’s ZPD concept, inappropriately rep-
resenting the interactions of two actors as a one-sided
influence on the part of the teacher (“a street with one-
way traffic”).

According to Verenikina [26], such a view may be
explained in terms of Vygotsky’s cultural-historical
theory having appeared in a wide professional discourse
after an earlier popular representation of a child as an
active builder of his/her own development carried out
in the course of numerous discoveries in the process of
his interaction with the environment. This cognitive or
individual constructivist point of view associated with
the works of Piaget that appeared before the works of
Vygotsky, whose emphasis is placed on the role of social
interactions mediated by signs (social constructivism),
formed a stable attitude on the part of most researchers
that the source of a child’s development consists, first of
all, in his or her active interaction with the environment.
In this context, any interaction with an adult — espe-
cially with a teacher, who is a truly active participant in
their joint action (and not only the authors of the term of
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scaffolding think so, but also Vygotsky himself) — can be
considered as a limitation of the child’s activity, imme-
diately coming into conflict with the previously formed
views of the researcher in line with Piaget’s theory.
Nevertheless, in the opinion of the present author, this
does not necessarily contradict the position of cultural-
historical theory.

From this point of view, the criticism of the concept of
scaffolding appears to be curious because it illustrates the
fact that previously formed spontaneous notions do not
disappear completely within the framework of children’s
development from the beginning of concept formation in
the course of the organised learning; moreover, even the
researchers’ previously formed notions of the processes
of the development of these concepts in children do not
disappear, entering into complex relations with the new
ideas, whose balance never exactly coincides with the au-
thors’ understanding of these new ideas. It would seem
that the more urgent this problem of synthesis of old and
new scientific concepts is, the less defined and more meta-
phorical these new ideas become, as seen in the case of the
concepts of the ZPD and scaffolding.

An attempt to reveal the content of a metaphorical ob-
ject (ZPD) through a metaphorical description of actions
in it (scaffolding) should initially lead to a significant
level of uncertainty and a wide variety of interpretations
up to incredible simplifications and inversions in under-
standing the key ideas that the authors of the terms put on
in the form of the metaphors under consideration.

Peter Smagorinsky articulated another strong posi-
tion regarding the concept of scaffolding as having no
direct relation to the concept of the ZPD [18]. In Sma-
gorinsky’s opinion, one of the reasons for the prevalence
of the extremely simplified understanding of the concept
of the ZPD by teachers and its identification with the
scaffolding method is the aim of individual teachers and
schools to obtain rapid positive results under the con-
ditions of ongoing internal and external accountability
evaluations. Many researchers have a literal rather than
metaphorical, understanding of the ZPD, according to
which a student will be able to act effectively and inde-
pendently tomorrow, if he or she is provided with prop-
erly organised support today.

Expanding on Smagorinsky’s critical ideas, we note
that one of the most important differences between the
ZPD and scaffolding concepts is that the dimensions
(primarily, the time dimension) of these concepts turn
out to be completely different. The duration of interac-
tion and existence of scaffolding as a specific (albeit very
complex in structure, form and purpose) adult support to
a pupil in the process of solving a learning task is limited
by the duration of its solution. Thus, the time character-
istics of the ZPD are by no means determined or limited
by the parameters of time spent on a joint solution of a
specific task with an adult or even a whole series of such
tasks. Rather, the time span of ZPD is determined exclu-
sively by the speed of development processes and those
social interactions that pave cultural or “artificial” ways
for this development, mediating them with various sign-
symbolic means that transform both the content and di-
rections of infant thought development. To sum up this
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remark, we can conclude that the time characteristics of
scaffolding appear to be much shorter, being determined
by the time of solving the task with adult support. In
other words, since the period of ZPD existence is de-
termined by the rate of maturation of the child’s capa-
bilities and the level of influence of the adult and culture
on this process, it is a significantly longer process. From
this point of view, we can say that a direct comparison
of scaffolding and ZPD looks incorrect to a certain ex-
tent, since in one case we are comparing problem-solving
performance with the help of an adult, and in the other,
a complex process of the development of psychological
functions under conditions of social interactions medi-
ated by signs.

Following Luis Moll, Smagorinsky points to another
essential feature that is often overlooked in the process
of elaborating the ZPD concept through such a literal
understanding of the “tomorrow” metaphor, comprising
the role of social context in the construction of a ZPD
[19]. From his study of aspects of educational processes of
migrant children, Moll came to the conclusion that their
previous social and cultural experience (largely different
from that in the United States) played a significant role
in interacting with their teachers [13]. This conclusion,
which correlates with the concept of cultural means,
directly coincides with a much deeper understanding
of what is mastered by pupils in the framework interac-
tions with teachers. The result of mastering, obtaining
and comprehending such means largely depends on the
social context, including the past experience of students.
According to Smagorinsky, the child’s past — especially
social and cultural — experience has a significant influ-
ence on the process of generalisations. As a matter of
fact, while the research carried out by Vygotsky and
his colleagues emphasised understanding of the past, as
previously-formed everyday concepts, the formation of
which took place in a different social context outside the
organised learning, Smagorinsky and Moll mainly focus
on previous cultural context and experience, which has
the experience of another social or ethnic group affili-
ation, rather than individual childhood experience. To
summarise the position of many of the researchers [27]
described above, we shall note that the scaffolding meth-
od, being a fairly effective method for solving a number
of professional challenges and involving the teacher’s
structured and limited support to students in the process
of solving learning tasks, does not have a direct relation
to the ZPD concept or its implementation in profession-
al practice. Neither the way of organising the students’
learning activities in accordance with the notion of
ZPD, the processes of interaction between the teacher
and students, nor the chronotope of such interaction (its
correlation with the time dimension), coincide with the
way it is described through the scaffolding method.

In Russia, the concept of scaffolding, never the subject of
much enthusiasm among researchers and educators, played
an insignificant role in bringing together the concepts of
learning and development. However, if we look at another
example of the development and propagation of the concept
of “developmental education”, which is close in meaning, we
can see an almost identical mechanism of transforming an ac-
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tual pedagogical practice into a formal-developmental, but,
in fact, still a traditional one. As in the case with the concept
of scaffolding, a large number of teachers, who had become
acquainted with Elkonin and Davydov’s ideas of develop-
mental education, but who had not entirely mastered the
in-depth essence of this approach, shortly after argued that
they themselves used the elements of developmental educa-
tion. However, behind this mechanism is a lack of a clear de-
scription of professional activities aimed at the development
of students (irrespective of whether it is the construction of
the ZPD of an individual or the development of the whole
class within a specific program of subject teaching), as well
as the formal nature of the professional generalisation itself,
carried out by the teacher in the course of mastering new
professional practices. Typically, it is only the external char-
acteristics of the new approach to professional actions that
are “captured” by the professional concepts formed within
this process and recorded using the same term used by the
developers in scientific literature. Due to the content of this
notion being subject to dramatic transformation and simpli-
fication, it is often transformed into something opposite to
its original meaning.

The same idea is stated in Smagorinsky’s paper, in
which the training of future teachers is analysed. [19].
The author’s most important conclusion is that the tra-
ditional model of teacher education is disadvantaged by
too little emphasis on theory rather than practice which
is usually stressed. This means that, while the graduates
of such programs master necessary professional knowl-
edge, it is not at the level of concepts, but, at best, at the
level of complexes similar to those levels of the develop-
ment of children’s ideas proposed by Vygotsky.

On the other hand, the way in which most teachers
are introduced to the new content of the concept prac-
tically excludes any type of generalisation and under-
standing of new professional notions other than formal.
The reason why teachers generally master new content
at the level of complexes and pseudo-concepts rather
than at the level of concepts is because the conceptual
approach to mastering a new professional generalisation
requires an activity-based means of transferring it. In
most cases, the fact that traditional pedagogical profes-
sional development models do not meet these require-
ments usually results in the formation of professional
thinking in terms of complexes along with a significant
simplification of the content being mastered.

In this regard, many researchers have good grounds
for emphasising the need for clearer pedagogical recom-
mendations and specifically organised activities aimed at
mastering scaffolding [25].

Thus, despite the fact that a significant number of
teachers oversimplify it, the concept of scaffolding rep-
resents a real step forward in an attempt to construct a
pedagogy of development [20]. In a sense, it has already
fulfilled its mission and become a model of the unit of a
teacher’s activity, which is aimed at the development of
a student’s independent action by providing him or her
with the necessary support adjusted to the individual
level of performance, rather than at the direct transfer
of information to students to make them memorise and
reproduce it.
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Further efforts to clarify and saturate this method
of pedagogical work with the deeper scientific content
originally formulated by Bruner and his colleagues — or
its more accurate positioning in the system of the con-
cepts of the cultural-historical theory — will make it
possible to move from simplified versions of such teacher
actions to more complex and appropriate tasks aimed at
students’ cognitive development. In fact, if we continue
a series of metaphorical remarks on this topic, we can say
that the main credit for the emergence and dissemination
of the concept of scaffolding is that it turned out to be a
“Trojan horse”, by which means the idea of development
(and, consequently, the ZPD) was able to penetrate into
the “fortress of traditional education”, changing the very
essence and direction of pedagogical action.

Back to Vygotsky: ZPD as the development
of spontaneous (everyday) concepts

As noted above, the problem of a simplified interpre-
tation of the ZPD as adult support to pupils in solving
tasks is partially related the definitions of this concept
being significantly different in Vygotsky’s works. One
of these is his famous statement that “what a child can
do in cooperation with an adult today, he can do alone
tomorrow”. In this connection, it becomes important to
understand how Vygotsky defined the ZPD in his later
recent works that had implicitly absorbed the history of
previous inquiries.

In the context of understanding the specifics of the
teacher’s actions aimed at building the ZPD, we believe
that the most promising works of Vygotsky on the cor-
relation between everyday and scientific concepts are, in
particular, his preface to the work of Josefina Shif “On
the Study of Scientific Concepts in Schoolchildren”, as
well as this study itself, carried out under the leadership
of Vygotsky, and “Development of Everyday and Scien-
tific Concepts at School Age”, which is a transcript of a
lecture given by Vygotsky at the Leningrad Pedological
Institute in 1933.

Discussing the problem of the formation of scientific
concepts in the course of school education in terms of
their relationship with everyday concepts that arise be-
fore and outside school, Vygotsky comes to a number of
important conclusions formulated below.

1. The development of scientific concepts cannot be
based other than on the development of spontaneous
concepts. Since the border between them is fluid, they
flow into each other repeatedly.

2. At the moment of mastering a new word, the devel-
opment of the meaning, generalisation or concept fixed in
it does not terminate but, rather, it is only getting started.

3. Piaget considered the correlation between sponta-
neous concepts — that is, the products of the child’s own
thought — and of scientific concepts as antagonistic. The
former are replaced by the latter in the process of devel-
oping socialisation at whose apex is learning. The teacher
must consider spontaneous concepts as his or her enemies
in order to suppress and destroy them. On the contrary,
according to Vygotsky, it is impossible to imagine the




KYJbTYPHO-UCTOPUYECKA IICUXOJOTUA 2020. T. 16. Ne 3
CULTURAL-HISTORICAL PSYCHOLOGY. 2020. Vol. 16, no. 3

formation of scientific concepts outside of spontaneous
concepts rather than on their basis. Scientific concepts
do not flow through different channels, but developing
through interaction and change. The development of sci-
entific concepts is a process, rather than a one-time action.
It is constructed on the basis of everyday (spontaneous)
concepts, which become increasingly generalised and
conscious in the course of organised learning. Scientific
concepts cannot be memorised; rather, the child’s thought
must rise to this level of generalisation [4].

From this point of view, it is legitimate to argue that
in the process of interaction between a teacher and a stu-
dent, which is constructed as a ZPD, the teacher must
create conditions for the development of spontaneous
concepts of the student. In this case, the ZPD can be
seen as a space (or unit of learning) in which, in the pro-
cess of specifically organised student-teacher interaction
(or interaction between students organised by the teach-
er), the development of spontaneous concepts and their
transformation into scientific concepts can be ensured.

By forming a scientific concept, education paves the
way for increasing the level and degree of generalisation of
spontaneous concepts as a unit of the child’s own thinking.
At the same time, the ZPD shows a prognosis and the abil-
ity to transform spontaneous concepts in the learning pro-
cess. The formation of scientific concepts becomes a means
of increasing the consciousness and generalisation of spon-
taneous concepts as units of the child’s everyday thinking.

A person thinks with reference to spontaneous con-
cepts that are limited in the degree of generalisation and
their awareness. Education, forming scientific concepts as
methods of higher generalisation based on the course con-
tent, creates conditions for thereby increasing the qual-
ity of spontaneous (everyday) concepts that a child may
use outside the course. Vygotsky repeatedly emphasised
that the child’s thinking is a unified and holistic process.
By creating more perfect means and units of thinking in
the process of organised learning, these means (scientific
concepts and the methods of generalisation associated
with them) transform all the others (everyday concepts),
increasing the level of their generalisation and awareness
(which, in fact, was exposed to Shif’s scientific scrutiny).

In this context, the formed scientific concepts them-
selves become the ZPD for the development of sponta-
neous concepts, i.e., children’s thinking. The degree of
formation of scientific concepts can be a tool for assess-
ing the further transformations of spontaneous concepts.
Learning through the formation of scientific concepts
and their influence on spontaneous concepts is the most
important “mechanism” for the development of holistic
processes of schoolchildren’s thinking.

The idea that the formation of scientific concepts
does not lead to the destruction or disappearance of
learners’ spontaneous concepts, but, rather, to their reor-
ganisation, is related to the more general theoretical po-
sition of Vygotsky on the reorganisation of some psycho-
logical functions and the formation of new psychological
systems, whereby previously independent psychological
functions do not only develop themselves, being mediat-
ed by sign means, but also form new associations of these
functions. For example, thinking and speech start from a
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certain moment, forming verbal thinking, which leads to
a qualitative change in each of them.

The above position of Vygotsky can also be applied
to the problem of the content of school education. In
terms of the development of this position, children study
at school not only in order to embrace a certain set of
knowledge, most of which will never be useful to them
and much of which will become outdated by the time
they finish their education. Rather, the purpose of school
education consists, first of all, in the formation of scien-
tific concepts based on the material of school subjects,
ensuring the development of the child’s entire thinking
(including his or her everyday concepts). If the achieve-
ment of this goal can be combined with the acquisition
of the knowledge that will be needed in life, then this
turns out to be doubly useful. However, if the process of
mastering this knowledge itself does not cause the mo-
tivation to acquire it, but, on the contrary, is accompa-
nied by a crisis of interest, then the above “mechanism”
of education simply does not work. On the other hand,
if the learning does not result in scientific concepts of
a high level of generalisation and arbitrariness in their
use (awareness), then the mechanism of the “education-
al transformer of spontaneous thinking” also does not
work, since the necessary means which, like a locomo-
tive, begin to “drag” spontaneous concepts to a higher
level, are not created. Learning which fails to form sci-
entific concepts does not become the ZPD of thinking.
Thus, the concept of the ZPD cannot be reduced to the
question of organising a teacher’s assistance to a child in
the process of solving tasks. This position is an extreme
oversimplification, resulting in the very essence of the
concept of the ZPD being misunderstood. As consistent
with Vygotsky’s initial position, ZPD is a mechanism
for the influence of learning on a child’s development
through the formation of high and arbitrary generalisa-
tions and the restructuring with their help of all other
units of thinking (spontaneous concepts) formed on the
basis of material outside the educational substance.

The mechanism of how learning leads development is
associated with scientific concepts formed in the course
of organised learning rebuilding the whole process of the
child’s holistic thinking (including his spontaneous con-
cepts), making them more generalised and conscious.

The power of spontaneous concepts lies in the fact
that they have personal meanings, they are emotionally
coloured, being the results of generalisation of the child’s
OWN Sensory or objective experience.

At the same time, most of the scientific concepts
related exclusively to verbal definition do not possess
such sensory experience, vivid impression and personal
meaning, which creates, according to Vygotsky, the risk
of formalism in the process of their assimilation only
through memorisation, and not through the develop-
ment of thinking as actually occurs in most cases within
the framework of “traditional” education.

In their genesis, spontaneous concepts are generally
products of a child’s dynamic independent activity (al-
though, as a rule, they are mediated by interaction with
a collective adult), while scientific concepts are the result
of the direct interaction between student and the teacher.
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Most of the definitions of the ZPD relate to the char-
acter of the interaction between a teacher and a student
in the course of learning — that is, the forms of this kind
of cooperation and the processes associated with it: imi-
tation, communication, mutual understanding.

At the same time, the approach to the ZPD concept
proposed here following Vygotsky and Shif refers primar-
ily to the content of interaction between a child and an
adult, consisting in the cooperative creation of a scientific
concept. The development is carried out as a mechanism
for the influence of more generalised and conscious scien-
tific concepts on those that spontaneous arise affecting a
learner’s entire cognitive holistic process.

In this case, the development of the child’s thinking
turns out to be associated, first of all, with the process of
changing concepts (conceptual change) and cannot be re-
duced to a teacher’s assistance in the process of his or her
interaction with a student. “.. what has been achieved in
the development of a scientific concept acts as the Zone of
proximal development for an everyday (concept)” 8, p. 79].

The ZPD concept, presented by Vygotsky and Shif
in the context of the correlation between scientific and
everyday notions, actually defines scientific concepts as
the zone of proximal development of everyday concepts
and the child’s thinking as a whole.

However, if we examine in detail the very mechanism
of the development described by Vygotsky in this con-
nection, then it implies at least two different processes.

1. Formation of scientific concepts as a tool for gener-
alisation and development of everyday concepts.

2. The process of generalisation and understanding of
everyday concepts, which to a certain extent occurs au-
tomatically due to the integrity of the thinking process.
If someone has formed scientific concepts on some sub-
ject area, then they will inevitably (and spontaneously,
that is, without additional efforts) begin to rebuild other
areas of thinking and everyday concepts in them.

Let’s leave aside the fact that the first statement has
been proven (which is a continuation of the theory of
formal discipline by Johann Friedrich Herbart and the
transfer of the achieved effect to other areas), both from
a theoretical and an empirical point of view.

Consideration of the second part of the ZPD mecha-
nism, namely the generalisation and understanding of ev-
eryday concepts, allows us to consider it as the main con-
tent of such an interpretation of the concept of the ZPD.

In this case, a natural question arises: is the formation
of a scientific concept the only way to develop everyday
ideas and is there a direct means to stimulate their devel-
opment, not mediated by the formation of scientific con-
cepts, but involving other mechanisms and processes?

In our opinion, such a method consists, for example,
in a collectively-distributed form of organising joint so-
lution of tasks, in which a given form of distribution of
individual operations or elements of a task in the course
of joint action forces its participants to cooperate, to ar-
gue their mode of action — and, ultimately, to awareness,
reflection and development.

Another example of a psychological process of exte-
riorisation of spontaneous concepts, dialogue and the
construction of a more complete and conscious concept
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with its subsequent interiorisation is seen in the pro-
gram “Philosophy for Children”, which directly uses
the method of Socratic debate and group discussion as a
mechanism for the development of the initial concepts of
students on the basis of philosophical issues.

According to Vygotsky, the role of interiorisation
processes prevails (which fully corresponds to his more
general methodological position on the role of the social
in the formation of the psychological); however, from
our point of view, no less important is the role of exteri-
orisation processes, without which the objectification of
spontaneous concepts, i.e. their awareness and change,
turns out to be impossible.

In fact, it can be assumed that the pedagogical ac-
tions of an adult in building the ZPD are largely reduced
to creating conditions for the exteriorisation of sponta-
neous concepts, their awareness and the development of
more general and more conscious concepts adequate to
the object under study. The specific forms of implemen-
tation of such actions of the teacher can be very different:
from the organisation of collectively distributed actions
of students to jointly solve tasks to Socratic debate in
the lessons of “Philosophy for Children” or in the course
of specially organised dialogues based on the educational
materials of academic subjects.

From the point of view of the goals of which Vygotsky
speaks, it is the method of development of everyday con-
cepts — which is actually central to the position of Vy-
gotsky himself and associated with the formation of scien-
tific concepts as a tool for restructuring everyday concepts
and thinking in general — that seems the most problematic.

Firstly, Vygotsky himself sees significant risks in the
fact that no training is able to cope with this task, but only
that one which really ensures the formation of scientific
concepts, an example of which can be seen in the system
of developing education. However, as can be seen from
the implementation of this system, there is still sufficient
experimental lack of evidence of significant transfer and
long-term effects outside of educational substance, in-
cluding empirical data on the restructuring of everyday
concepts under the influence of formed scientific concepts.
In addition, from a theoretical point of view, it seems that
neither Davydov’s concept of learning activity nor the
more richly diverse practice of developmental education,
could convincingly answer a number of important theo-
retical questions concerning the students’ spontaneous
concepts and teacher’s actions in this context. In compari-
son with the formation of dialogical concepts (criticism
of the concept of learning activity from the standpoint of
the scientific School of the Dialogue of Cultures), the role
of scientific theoretical concepts as catalysts for changing
the quality of the student’s holistic thinking also remains
not fully understood [1; 2; 6].

Conclusion

If the teaching is aimed only at mastering formal
knowledge rather than at the development of students’
spontaneous concepts, then neither the acquisition of
knowledge, nor the development of students, is fulfilled.
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For students who are carriers of their own spontane-
ous concepts, the acquisition of knowledge as the main
goal of school education is impossible without trans-
formations of these concepts. Otherwise, new formal
knowledge can only be memorised, but cannot be ap-
plied in practice, while the initial spontaneous concepts
of children’s thinking will remain in their original form
and determine the way students act. It follows that the
main goal of any formally organised schooling is not any
mere mastering of this knowledge, but one that is simul-
taneously accompanied by the transformation and de-
velopment of the initial concepts of students.

The formation of a new type of students’ thinking
occurs, in our opinion, in a fundamentally different way
from how it is described in the classical version of the
theory of learning activity in the process of forming sci-
entific concepts. In accordance with the initial position
of Vygotsky, it is not scientific concepts that are formed,
but their synthesis with initial concepts as a fundamen-
tally different, two-sided process not only from top to
bottom, but also from bottom to top by comprehend-
ing and generalising initial concepts along with their
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Introduction

The relationship between the subject activity (prac-
tical tool-equipped human activity) and sign-mediated
communication is undoubtedly one of the most prob-
lematic issues within the methodological paradigm of
the cultural-historical psychology. Since the works of
Vygotsky its various aspects have been considered in a
number of studies here [2; 10; 15; 36] and abroad [14;
40 et al.].

Some of my papers of the recent years also addressed
that issue [31; 32; 43]. The key idea discussed in one of
the mentioned papers [31] is that the relationship in
question should be treated as based on a more general
relationship between tool and sign, as it was initially
formulated in the work of the same name by L.S. Vy-
gotsky [5, vol. 6, pp. 5—90]. Moreover, in that paper
an attempt was made to take another step and demon-
strate that it is a different comprehension of the role of
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tool and sign in the psychological development of the
individual that is behind the discrepancy between the
cultural-historical theory of L.S. Vygotsky and the
instrumental psychology which he elaborated earlier,
but which later became the basis for the development
of the theory of activity by A.N. Leontiev — his closest
collaborator.

It seems to be the point where the two scholars
went separate ways. However, the paper also empha-
sized the possibility of the new coordination of L.S.
Vygotsky and A.N. Leontiev’s different positions —
within the context of elaboration of the category of
joint activity.

In this paper I'd like to highlight the possibilities
of this category in exploring the specific unity of the
tool-equipped activity and communication. To do
this one has to come back to the way these concepts
were developed within the frames of the Russian psy-
chology.
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While in the cultural-historical theory of L.S. Vy-
gotsky priority was given to tracing the function of
the sign in communication and in the development of
consciousness [6] AN. Leontiev sought to uncover the
role of tool in changing the patterns, content and psy-
chological mechanisms of human activity functioning
and development [19]. Moreover, the sign itself was
interpreted by him as a tool and, accordingly, speech
communication was considered as a form of tool-me-
diated activity [20, p. 250]. ... The very idea that the
higher psychic functions are mediated by tools, writes
AN. Leontiev, arose from the analysis and along the
lines of the structure of mediated labor. The tool, trans-
formed into a sign, retains the purposefulness of the
process”. In another work, which is a transcript of his
speech on the history of L.S. Vygotsky’ psychological
school, he notes: “What is speech? It’s communication,
it is, roughly speaking, intercourse, one of the forms of
intercourse — communication through meanings, signs.
It’s also indirect, it’s also tool-mediated communica-
tion” (stressed by me —N.N.) [19, p. 111]. As you know,
A.N. Leontiev continued to develop the theory of activ-
ity throughout his scientific work, but, unfortunately,
his position gradually shifted to the study of motiva-
tional and semantic features of activity, which arise in
the course of activity as a natural result of subjectifying
the need and, according to AN. Leontiev, turning its
subject into a motive so that the person’s attitude to
this motive gives a particular personal meaning to the
acts of activity.

The activity approach still remains one of the leading
in Russian psychology. However, there is the problem of
the subject matter of activity which requires some seri-
ous psychological analysis for its identification in each
particular situation. Yet it has hardly been developed for
many years although A.N. Leontiev himself viewed the
subject matter of activity as its basic feature [18].

AN. Leontiev himself noted: “I still use the system of
concepts that T once proposed in relation to the analysis
of activity and, of course, I would like to develop an atti-
tude, first of all my own, to this system, to revise it again.
It seems that this system needs to be developed — which
in recent years has not been done in fact. This system
of concepts turned out to be frozen, without any move-
ment. ... The concept of activity is not developed in the
highest degree” [20, p. 247].

Obviously, one of the reasons for the stagnation in
the system of concepts that make up the content of the
theory of activity developed by A.N. Leontiev is related
to the interpretation of the category “subjectiveness of
activity”, which he considered basic in his conception.

Meanwhile, some problems arise that should be dis-
cussed in this relation. The first one is connected with
the wording used for translation of A.N. Leontiev’s state-
ment cited here:!

“A basic or, as is sometimes said, a constituting char-
acteristic of activity is its objectiveness. Properly, the
concept of its object (Gegenstind) is already implicitly
contained in the very concept of activity. The expression
“objectless activity” is devoid of any meaning. Activity
may seem objectless, but scientific investigation of activ-
ity necessarily requires discovering its object [14, p. 37].

Addressing AN. Leontiev’s reasoning I certainly
agree with this idea of, since to analyze the psychological
features of activity without fixing its “subjectiveness”
means to make this analysis pointless [see 2].

But let’s pay attention to the continuation of the
quote:

“Thus, the object of activity is twofold: first, in its in-
dependent existence as subordinating to itself and trans-
forming the activity of the subject; second, as an image
of the object, as a product of psychological reflection of
its properties that is realized as an activity of the subject
and cannot exist otherwise [Ibid., p. 37].

Unfortunately, this variant of translation not only
seems to provoke a certain misunderstanding of A.N. Le-
ontiev’s position because of its wording but, to a certain
extent, strengthens another problem: a methodological
error which, obviously, it contains and which will be dis-
cussed below. In order to finish with the wording prob-
lem it seems necessary to present another variant of the
extract translation which in this context is, obviously,
more correct:

“<..>the subject of activity is twofold: first, in its in-
dependent existence as subordinating to itself and trans-
forming the activity of the subject (the one who acts, the
actor); second, as an image of the subject matter, as a
product of its properties psychological reflection that is
realized as the product of the subject’s activity and can-
not exist otherwise” [17, p. 84].

Let us emphasize that AN. Leontiev himself felt that
the use of this term could create misunderstandings,
that it is fraught with possible misinterpretation of his
thoughts and he tried to eliminate it. Back in the 30s of
the last century, developing the terminology of the ac-
tivity approach, he wrote:

“This term — the subject of activity — however, also
has its negative sides, thanks to which it can create mis-
understandings. We will discuss one of these negative
aspects in advance. It consists in the fact that, <...>, the
term subject is ambiguous: in ordinary usage, it always
means something positive and real. Here we use the term
in its more general, philosophical meaning, (for example,
relation as an object of thought; music as an object of

! Since the article is addressed to English speaking readers it is necessary to emphasize that the English version of the statement [41, p. 37],
quoted by us from the translation of the book by A.N. Leontiev “Activity. Consciousness. Personality”, published in England in 1978, does not
correspond to the meaning that A.N. Leontiev had in mind. The reason for this is Russian-English terminological discrepancy between the terms
“object” and “subject”. First, it concerns the use of the term “object” in the English translation instead of the term “subject”, as in A.N. Leontiev’s
original version of the book. Besides, an adequate understanding of this extract by the English reader is complicated by the fact that there are two
terms corresponding to the English term “subject” in the Russian language: in addition to the already mentioned “subject” as a product of activity,

the term “subject” can also refer to someone who acts.
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musical feeling, etc.); thus, speaking, for example, about
the subject of the reading person’s activity, we will mean,
of course, not the book as a thing, but its comprehended
content, etc.” [20, pp. 94—95].

Paying tribute to AN. Leontiev’s thoroughness we
should proceed to the analysis of content and that proba-
bly would help to clarify the terminology problem as well.

It is obvious that in his commentary by the subject of
activity AN. Leontiev does not understand an object as
a fragment of objective reality that exists independently
of the subject (the one who acts, the actor). To him the
subject of activity is represented by some significant for
him properties of the object, which appear to him as the
result (product) of his activity.

And the example of a book, which AN. Leontiev
gives, only emphasizes this. The book that is already a
product of the publishing industry, focused on the reader
may, however, be subject of not only reader’ s activity,
but also of other activities, for example, it can be used as
a stand for kettle or material for kindling the fireplace in
some peculiar situation, etc. Apparently that “compre-
hended content” of the book — as specified by A.N. Le-
ontiev the subject of reader’s activity and its legitimate
product is not contained in the book itself. It occurs to
the subject (the reader) as a result of his activity. It is
created by the reader himself in the process of reading,
when working with the text. i.e., it is the result of the
reader’s activity. If this reader turns out to be a literary
critic, then this content will become the subject of his
critical activity.

With this interpretation of the subject (as a prod-
uct of activity), we can hardly agree with AN. Leontiev
that such a subject (product of activity) can exist pri-
marily — “in its independent existence from any activ-
ity”. It is the objective reality that exists independently
of the subject of activity. So not the subjects of activity
(its products) — as “subordinating and transforming the
activity of the subject” (the actor) but objects — frag-
ments of objective reality can exist independently of the
subject (the actor). Any organism (including a person)
can interact with an object and turn certain properties
and characteristics of this object into the subject of its
activity.

Even regardless of such an interaction any fragment
of the objective reality theoretically can not be consid-
ered as a “subject matter”, or as a certain “thing” — a
synonym A.N. Leontiev sometimes used instead of the
term “subject” in his texts [16, 18 et al.]. On the con-
trary, it should be considered as an object of theoreti-
cal analysis, i.e. as a universe of various and inexhaust-
ible properties and characteristics which in the course
of activity can become the subject of activity, because
“... the electron is inexhaustible, just like the atom”
(V.I. Lenin). However, even in this case, it is neces-
sary to make a methodologically important clarifica-
tion: it is the objective reality that must be considered
inexhaustible, including the fragment of it that in our
theoretical activity first appeared as an “atom” (“indi-
visible”), and then as an “electron”.

Let us analyze a very typical example in this regard,
which AN. Leontiev gives in order to illustrate the rela-
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tions between object and subject of activity in the first
edition of “Problems of the development of mind” in
1959. “The essence of marble,” wrote A.N. Leontiev, “is
really exhausted by its manifold properties, which it re-
veals in its manifold interactions with other bodies. In
relation to an elastic body, it reveals itself as a body that
has elasticity, in relation to light rays — as a body that
reflects light waves of certain frequencies, in relation to
electricity — as a dielectric that has a certain dielectric
constant, in relation to acid — as a set of molecules that
disintegrate with the release of carbon dioxide, and so
on. In the aggregate of these multi-sided manifestations
the features of its internal structure reveal themselves as
well as the laws of its inherent forms of interaction, in
short, — demonstrate what it is” [16, p. 35].

It is obvious that ANN. Leontiev understands that
“marble”, which has become the subject of his theoreti-
cal analysis in the course of various ways of working with
it as an object, reveals its different properties. But let us
ask ourselves: to whom in the course of our action on this
object called marble are these “multi-sided manifesta-
tions” inherent? Obviously, to marble, as A.N. Leontiev
writes, or to an object that manifests or can manifest its
properties in different ways in various possible effects on
it that a person performs with it, including those that
AN. Leontiev uses. Unfortunately, A.N. Leontiev does
not give an example, but they are quite at hand. For ex-
ample, the situation when marble is used as a possible
facing material or as a material for creating sculptures.
It is obvious that all these manifestations belong to the
object as a fragment of objective reality.

However, this object acts as marble only when it is
used as a material for cladding, i.e. as a stone formed more
than 40 million years ago from bottom, mainly limestone
deposits and easily processed with certain tools, which
made it a material that has important qualities for con-
struction, including for the manufacture of art objects.
It is appropriate to recall the phrase once uttered by Mi-
chelangelo Buonarroti, which was reproduced by many
sculptors after him: “I see an angel in marble and work
with a chisel until T release it.”

As a dielectric or a body that has elasticity, a variety
of objects can act, and not only the one that we call mar-
ble. At the same time,” marble “ properties can have ob-
jects that are not marble in the proper sense of the word,
i.e., as a historically originated material for construction.
And these are not necessarily the objects that we usu-
ally call marble because of their “marble” properties. If
the name that serves to mark the content, “released” in
the course of practical activity with the objects involved
into the process is identified with the objects themselves,
this causes conceptual confusion of the objects (as frag-
ments of the objective reality existing independently)
with their “properties” that are used in the activity pro-
cesses and due to it have become some subjects of activ-
ity in the system of social production.

What is an object in itself, so to speak, independent-
ly of us? It is Kant’s “thing in itself”, which is revealed
as a “thing for us” only to the extent of development
of social production and, accordingly, “registration” as
a human “thing” that sometimes appears only as a re-
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sult of public knowledge (and therefore awareness) of
the various properties of these “things in themselves”
and their “humanization”. Indeed, what is meant is a
social in its origin and in its content, although not al-
ways conscious knowledge of the object various proper-
ties, revealed in the process of working with these ob-
jects — the process resulting in making them different
“subjects”. So, it is in the guise of different subjects that
the object appears, one and the same as it would seem.
In fact, the object always appears to us in the form of
this or that “subject” only to the extent of disclosure of
those properties and characteristics of the object which
became somebody’s subject of activity in the strict
methodological sense, adopted in scientific activities.
In other words, it is what we should reveal in the course
of this activity, if our hypothesis about the presence of
these previously hidden properties in the object of re-
search is justified.

Consequently, we can “see” the actual “natural” prop-
erties of an object only to the extent of their “humaniza-
tion”, or, what is the same thing, “subjectification”, of
their “socialization”, which “made” these hidden from us
properties and characteristics of the object as a fragment
of objective reality a particular social “object” and, ac-
cordingly — a certain social relationship.

Moreover, we can “see” their “objective” character-
istics only if and to the extent that each of us already
“identified himself” in his individual-public life as a spe-
cific social subject of a certain clan or tribe, of the level
of development of its psychological capacities, types of
interests and occupations, as a specific carrier of human
abilities, a system of ideas and concepts specific to this
particular society.

And if the ancient Greeks saw in the surrounding
“nature” — stones, trees, streams, etc., numerous and
quite real for them representatives of the Pantheon of
their gods, then the modern Philistine, deprived of this
“direct-sensory perception” of mythological reality, just
“sees” stones, trees and streams. However, after becom-
ing a geologist, for example, he begins to “see” hundreds
of different minerals in the stones. If he becomes a bota-
nist, he will distinguish hundreds of “species” of different
plants in the grass common to others, etc., etc.

It is not without reason that some time ago when de-
veloping the concept of professional consciousness for-
mation, I emphasized that the basic level of development
of professionally significant psychological neoforma-
tions of the future professional’s activity is the “subject”
level of awareness of reality [30].

That is why each object involved in the most complex
system of human relationships that arise in their joint
activities, appears with its own completely different, but
already “humanized” sides and functions, i.e. in the form
of the activity results which thus appear as different
“subjects”. We must always keep in mind that any “natu-
ral” object, considered as if by itself, in reality — within
the framework of human activity — always represents
a “sensual” abstraction [3], an “objective mental form”,
as E.V. Ilyenkov emphasized after Marx [13] which ap-
pears in consciousness as a “quasi-object” (M.K. Mamar-

dashvili) [26].
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It is not useless in this connection to recall again the
words of Karl Marx who noted that in the process of hu-
man development as a species, that “direct” sensory re-
flection, it would seem, naturally turned into a practical-
theoretical activity. «... The senses, “wrote Marx,” have
become theorists directly in their practice. They are re-
lated to a thing for the sake of a thing, but this thing
itself is an objective human relation to itself and to man,
and vice versa» |28, p. 592].

Therefore, we emphasize once again: any fragment of
objective reality — from a methodological point of view
being an infinite and inexhaustible universe of various
properties and characteristics, which only in tool-me-
diated and subject-oriented activity acts as a particular
“subject matter”, become, as A.N. Leontiev wrote in his
time, a kind of “quasi-measurement” of the objects of our
activity [18, p. 253].

Bearing in mind numerous data of specific psycho-
logical studies, for example, analysis of the diverse phe-
nomena of perception, including the phenomenon of
its constancy, the perception of dual images, tables of
Rorschach test, originally used to analyze the efficiency
of imagination, a variety of illusions and deceptions of
vision and hearing, various forms of hallucinations, the
effects of the so called procedural knowledge, demon-
strating the phenomena of abstract interpretation of the
objects of our activity, etc., we must admit, that any ob-
ject of our activity can appear to us only as a “subject”,
i.e. as the result of our previous activity with this object,
demonstrating its properties more or less clear to us,
since we “discovered” them in the course of our activity
with this object.

As noted by K. Marx, “during the labor process labor
is constantly moving from the form of activity into the
form of existence, from the form of motion into the form
of subjectiveness” [29, vol. 23, p. 200]. I would like to
emphasize that such treatment of the origin and essence
of the “subjectiveness” as the essential feature of human
activity is based not only on numerous empirical data
from psychological research, but also on the fundamen-
tal base of methodological analysis demonstrating that
activity is the essence of a person’s attitude to objective
reality.

So, even Spinoza wrote that any thing can be de-
scribed through its various characteristics. But the
best definition of a thing is the one that describes the
way it occurs: “If a given thing is created, the defi-
nition must, as we have said, contain the immediate
cause. For example, a circle according to this rule, —
Spinoza notes — will need to be defined as follows: it is
a figure described by a line, one end of which is fixed,
and the other is mobile” [38, p. 352]. It is obvious that
Spinoza is referring to a compass by which we can cre-
ate a circle and which can already be described mathe-
matically as “the geometric place of points equidistant
from the center”.

Therefore, a person, due to the socio-historical nature
of his activity, always indirectly (regardless of whether
consciously, i.e. aware of this, or intuitively, i.e. uncon-
sciously) masters objectively new to him properties and
characteristics of some fragments of the objective world.
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He performs it through the modes of activity he is mas-
tering or has already mastered and by way of tools that
serve for these properties transformation in his activity.
This is true even if we are talking about such a prima-
ry form of a person’s activity as “subject-manipulative
game” emerging in the course of joint activity during the
first months of a child life. In doing so he relies on con-
currently establishing social assessments and attitudes,
the “ingrowth” into which since the first days of his
life — from the one side — and “cultivation” of which —
from the other — [12] make him a specific person.

The problem, however, is that we often do not notice
that the very “selection” by the child of a particular “as-
pect” of the surveyed “object” is the result of his always
specialized and specific activity with the actual object as
a fragment of the objective reality, due to which the ob-
ject does not only reveal itself as a potential “carrier” of
these new properties, but appears as another “subject” —
the curtailed activity or some possible mode of activity
with this object.

That is why we should consider so important these
initial stages of child’ subjective world.

In our minds we, through the pre-existing appropri-
ate modes of activity, not so much “reflect” the objective
world as always transform (and, sometimes, distort) the
world in accordance with the needs and motives which
develop or already have developed in the past making
our life and activity a vital-biased process. A person can
go beyond his own existing ideas only through his real
activity, which transforms (even ideally) the object of
this activity into another “subject” and allows, thereby,
to transform previous ideas.

From the psychological point of view, an object has
no properties before acting with it but in the course of
a person’s “subject-oriented” actions with regard to this
object, it is constituted by the person as the “subject” of
his new need.

Therefore, the most important characteristics of any
subject are, as Spiniza noted, certain schemes of activity
with the object, which allow us to recreate this subject.
Thus they appear as a motivationally significant psycho-
logical “summary” of our subject-oriented activity with
the object. As A. N. Leontiev not once noted, in fact, by
means of tools we are “scooping out” from the object
those properties and characteristics which, thanks to
the emerging and developing needs and the appropriate
modes of activity become our motives, i.e. the subjects of
our needs [17, pp. 182—205].

2

Note that in parallel with the development of the
ideas of the activity approach laid down in the domes-
tic psychology by the works of L.S. Vygotsky [5; 6],
P.Ya. Galperin [9], AN. Leontiev [16], S.L. Rubinstein
[35], D.B. Elkonin [41] et al. in the 60s—70s of the last
century, the problems of communication were also ac-
tively studied [1; 23; 24; et al.]. Namely, communica-
tion as a process was considered as directly associated
with the subject matter of the human practical activity,
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which is aimed at the transformation of the reality con-
ditions. Within that context communication was also
treated as the internal moment of the activity serving
its tasks.

Some authors held that in certain cases communica-
tion itself can be considered as a “common type of spe-
cific human activity” [27, p. 12], the subject of which is
another person, and accordingly, the task of which is to
build and maintain relationships with other people, or,
as noted by A.K. Markova, “this is the activity focused
on solving the problems of social communication. So-
cial communication includes contact with an individ-
ual and interaction with society, direct practical coop-
eration and exchange of ideal values, etc.” (Ibid, p. 12).
It is obvious that in this case, the subject activity itself
is viewed only as a moment of communication, serving
its purposes.

Thus, depending on the context of the study and the
interests of its authors, subject activity and communica-
tion were interpreted primarily as different forms of hu-
man activity, sometimes organically complementary [2;
36; 39] or, on the contrary, excluding each other, since
the former was usually seen as the impact of the subject
(subjects) on objects, and the latter — as interaction of
subjects with one another [25]. It seems that today this
is the most common view on the relationship between
the subject activity and communication in their various
forms, which actually persists in both domestic and for-
eign psychology [14; 40].

However, some authors believe that communication
cannot be considered as an activity at all. For example,
S.D. Smirnov, one of ANN. Leontiev’s closest collabora-
tors, who made a significant contribution to understand-
ing the mechanisms of perceptive activity, in the 2000s
directly opposed the concepts of activity and communi-
cation, pointing out that “the idea of asymmetry (S-O) —
the directed impact of the active entity on the object he
transforms — was laid in the concept of activity from
the very beginning” [37]. In his opinion, the difference
between activity and communication is the difference
“between two fundamentally different types of reality
(emphasized by me — N.N.): the mediated relationship
between people and direct communication face to face.
The latter is particular for its high intensity of “motiva-
tion birth” processes and can be characterized by almost
complete not expressed purpose. It is such communica-
tion that is sometimes called personal, deep, authentic,
productive, etc.” [Ibid.].

It seems, however, that S.D. Smirnov, “diluting” ac-
tivity and communication in such a radical way, did not
see that, in fact, he contrasts what he treats as different
points but what are, rather, different aspects of the de-
veloping joint activity process unified at its core. What
for S.D. Smirnov appears as the central feature of com-
munication is a very important, but just one of the mo-
ments of the process where the motivation of the activity
is formed, namely the stage of the “subjectification” of
the newly born need. So it appears to be naturally as-
sociated with the occurrence of the new element in the
existing motivation structure of the personality fraught,
sometimes, with restructuring of the whole motivation
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structure which as a rule, is acutely experienced by the
subject.

A.S. Pushkin as a great connoisseur of human souls
described similar experiences in the poetic novel “Eu-
gene Onegin”. T can’t help but mention a fragment of
Tatyana’s letter to Onegin, in which Tatiana writes:

“..You'd scarce arrived, I reckoned

to know you, swooned, and in a second

all in a blaze, T said: it’s he!” [34].

For a psychologist who is particularly familiar with
the works of Konrad Lorenz, it is obvious that here
Pushkin describes the phenomenon of imprinting, ac-
companied by an “intense” experience of objectively oc-
curring “subjectification” of the existing need. But, as
AN. Leontiev emphasized, the scientific, actually psy-
chological understanding of such experiences requires
an analysis of the activity within which this personally
significant experience is born, testifying to the formation
of the motivational basis of the newly emerging activity.
However, the process of “subjectifying” the need is only
a psychological condition for the deployment of activity
as a process of transformation of its existing conditions
that promote or, on the contrary, prevent the achieve-
ment of the desired. The plot of the novel “Eugene One-
gin” shows that the actions through which its characters
tried to implement their motives were inadequate to the
circumstances. To show “the truth of the passions in the
proposed circumstances” (A.S. Pushkin) is the task of
the poet as an artist. But from a scientific-psychological
point of view, the direction of such actions, of course, is
determined by previously emerged, sometimes uncon-
scious motives of the subject.

However, their achievement and, consequently, the
satisfaction of related needs, is always carried out under
certain conditions, which, in fact, make the psychologi-
cal basis of birth of the goals more or less adequate to
these motives and of the appropriate actions responsible
for their implementation. The performance of the actions
involves modes of actions or, in the words of A.N. Le-
ontiev, operations, that are specific for the given condi-
tions. Through them the activity and, respectively, the
subsequent actions that make up its subject matter are
realized [20, pp. 253—259].

Therefore, AN. Leontiev as a researcher of the laws
of personal development has repeatedly emphasized that
the main psychological mechanism for the birth of mo-
tivation, characteristic of human activity, is the “shift of
motive to goal”. What is meant here is the moment when
the specific goals of actions “subjectifying” in the form
of the respective ways and means of satisfaction of the
needs that brought to life these goals become motivation-
ally significant and, accordingly, turn into new motives.
As AN. Leontiev wrote, “personality formation involves
the development of the process of goals formation and, ac-
cordingly, the development of the subject’s actions. Ac-
tions, becoming more and more rich, seem to outgrow the
circle of activities that they implement, and come into
conflict with the motives that gave rise to them. <..>

The internal driving forces of this process lie in the
initial duality of the subject’s connections with the
world, in their dual mediation — by the object activity
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and by communication (emphasized by me — N.N.). Its
deployment generates not only a duality of motivation
for actions, but also their subordination, depending on
the objective relations that open up to the subject, who
enters into them” [18, pp. 210—211].

It is obvious that the emergence of new forms of joint
activity and their individualization, associated with a
constantly developing motivational structure of activity,
requires from the subject to search for means to achieve
these newly emerging motives and master the ways of
their implementation, i.e., updating and /or creating new
appropriate actions. At the same time, the former modes
of activity, turning into an operational fund of activity,
continue to be its necessary organic components. Unfor-
tunately, this is systematically ignored in many studies,
seemingly based on the activity approach.

In this connection AN. Leontiev warned against
some possible disregard of one of his fundamental ideas
that laid the basis of the activity approach. According to
him, activity, action and operation do not represent cer-
tain separates that can be considered by themselves, so
to speak, outside the system of activity. “If you subtract
mentally from activities actions, operations or from the
operations — functions,” Leontiev said, “you will get a
hole from a bagel. It’s not separate, it’s not objects, you
can’t say that the activity is made of -... Activity can in-
volve a single action. It then does not add up to anything,
it is this action, the action can include a single operation.
It is this operation and at the same time action. In short,
they can not be considered as some bricks, only different.
It’s not going to work out that way.” [20, p. 253].

Of course, while recognizing after AN. Leontiev the
inseparability of the structural elements of the activity,
through which its motives and goals are realized, we
can note that the system of relations between the par-
ticipants of this joint activity in the context of which its
tasks are solved remains outside the focus of the activity
approach studies.

In this connection it is possible to partially recognize
a certain correctness of the point of view of S.D. Smirnov,
who mechanistically separated “activity” and “commu-
nication”. It is obviously connected with the fact that
in the framework of the classical version of the activ-
ity approach researchers did not fix the dual nature of
tasks that are solved in the process of activity at differ-
ent stages of its development. Moreover, the ambivalent
and therefore contradictory nature of the activity itself
should be highlighted as the one that determines the tra-
jectory of human ontogenetic development.

As K. Marx wrote at the time, “the individual is a so-
cial being. Therefore, every manifestation of his life —
even if it does not appear in the direct form of a collective
manifestation of life performed jointly with others — is a
manifestation and affirmation of social life” [28, p. 590].

3

A.L. Wenger rightly notes,”... the concept of joint ac-
tivity was on the periphery of the interests of most re-
searchers. Meanwhile, in our opinion, it is still the most
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important tool for studying child development [4, p. 18].
In this context referring to L.S. Vygotsky he underlines
the significance of the child’s relationships problem: ...
the central factor, from the point of view of L.S. Vy-
gotsky, remained “overboard” — the child’s relationship
with society (embodied, first of all, in his relations with
close adults)» [Ibid. p. 17].

Unfortunately, researchers often fix such relation-
ships in a superficial empirical form, considering them
only as a self-evident condition for any activity, thereby
ignoring their psychological essence and role as the way
of communicative regulation and self-regulation of ac-
tivity in the subsystem of relations between people.

In fact, naturally “maturing” in joint activity, a per-
son’s relations to others cause those deep psychological
changes in the system of joint activity, which, in turn,
determine the person’s capabilities and success in imple-
menting subject-oriented transformations in the of ac-
tivity conditions.

Thus, the basis for a serious theoretical elaboration
of the relationship between subject activity and commu-
nication is the idea of joint activity as having a “dual” or
even ambivalent essence. In other words, joint activity
as a process of instrumental transformation of the objec-
tively given conditions of activity is always carried out
in a certain social situation of human development since
a human being is a subject of numerous connections and
relationships with other people. It is these relationships
that not only mediate various forms and types of social
interaction but constitute its essence.

Obviously, such an approach should be the basis for
a new formulation of a number of fundamental problems
of psychology. The first in this context is the problem
of internal contradictions in the process of the develop-
ing joint activity. These contradictions determine both
the nature and content of a subject psychological capa-
bilities that are developing within the frames of joint ac-
tivity. The joint activity sets the system of the subject
relations, within which the subject learns and then cre-
ates the necessary modes of tool-mediated and therefore
always practically-oriented activity, implementing them
into a subsystem of communication with others, which is
to ensure the success of this interaction.

Meanwhile, as AN. Leontiev rightly emphasized, the
very process of implementing the modes of activity that
the subject masters would cause natural changes in the
system of relations, the implementation of which can be
facilitated or, on the contrary, hindered by other partici-
pants in joint activity, sometimes without even knowing
about their participation. Thus, there appear the changes
in the nature of the subject’s interaction with objective
conditions presented in one way or another in his sub-
jective world, including the system of his relations with
other people. And as shown by the analysis conducted
by M.K. Mamardashvili, the content of this subjective
world is not always adequate to the objective situation
of participants in this joint activity [26].

From this point of view, it is obvious that when con-
ducting research that is consciously based on the activ-
ity approach, it should always be about analyzing the
interrelations of two subsystems of joint activity, which,
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as shown in our works [31; 32], not only determine each
other, but through each other realize their potential
in the system of joint activity. As the analysis shows,
changes in a particular subsystem generate objective
contradictions in the system of activity, the strengthen-
ing of which, under certain conditions, naturally gives
rise to development crises. The process of their resolu-
tion triggers the main psychological mechanism of the
development of the subject of activity [32].

In fact, these contradictions are a constantly arising
internal conflict between the different ways of regulating
the real interaction of subjects of joint activity in solving
problems of changing the conditions of their real exis-
tence in connection with the emergence of new needs.
As noted by Karl Marx, “... the fact is that the satisfied
first need, the action of satisfaction and the already ac-
quired instrument of satisfaction lead to new needs, and
this generation of new needs is the first historical act”
[29, vol. 3, p. 27].

The success of these actions is conditioned by the
degree and quality of satisfaction of the subject needs
through subject-oriented actions aimed at achieving
motives that meet these needs. However, in the activ-
ity system, this success depends on the measure of coor-
dination between the participants in the joint activity
concerning the modes of the actions used by them. It is
obvious that the coordination of efforts in solving these
vital tasks of practical transformation of the conditions
of activity by the subjects of joint activity is carried out
in their communication subsystem. So, they use various
means of communication [7] thus achieving the goals of
the joint activity organizing and regulation.

Thus, we can take a different look at the problem
of the relationship between communication and practi-
cally oriented and tool-equipped subject activity. Com-
munication as a way of joint activity organizing and
regulating is not only crucial for ensuring the produc-
tivity of subject activity but it also provides for the de-
velopment of consciousness. The human consciousness
is viewed here as a specific form of coordination of the
very process of human capabilities psychological devel-
opment and also as the means of the person’s activity
self-regulation. These functions implementation en-
sures systemic and semantic structure of the conscious-
ness, to understand which is sought by L.S. Vygotsky
[5, vol. 1, pp. 132—148].

In this respect it is necessary to support P.Ya. Gal-
perin’s attempt to analyze the process and results of an-
thropogenesis, the consideration of which, in his opin-
ion, is of paramount importance for the development of
scientific psychology. He noted: “Another, also function-
al side of this process (anthropogenesis — N.N.) is that
there is a division of mental life into relatively indepen-
dent forms, which we usually distinguish as perception,
memory, imagination, thinking, feelings, needs, will, etc.
Consciousness itself stands out as a special element, as
a special form of relations to other people and to itself,
following the pattern of how other people relate to them-
selves and to me. All this happens in the process of the
formation of human society and the formation of people
themselves” [8, p. 135].
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However, in the course of ontogenesis this process
is also carried out in a reduced form in relation to an-
thropogenesis. Of course, I do not mean the version of
the biogenetic law that was overcome in psychology at
the beginning of the last century. The process of psy-
chological development of the child is not a process of
deployment of certain potencies and intentions that
the child carries in his body. The whole pathos of cul-
tural-historical psychology and the activity approach to
comprehending the laws of development of each person
entering this world could be defined as follows: child de-
velopment is the process of his entering into a system of
joint activities, the specific content of which becomes his
psychology.

However, the psychological capabilities of the child
are developing only to the extent of its own activeness,
which always turns into some form of subject activity
ready to meet the tasks arising in the course of devel-
opment. This activity is always undertaken within the
changing social circle which expands with the develop-
ment of the child and in which some new requirements
in relation to the child naturally emerge. They mostly
respond to the changing possibilities of the child partici-
pation in joint activity.

Due to this, each child is constantly forced to actively
develop its own forms of behavior, thereby “appropriat-
ing” the necessary forms and modes of joint activity, al-
ways to the extent of the available level of psychological
capabilities for interaction with adults and further on.
This is what naturally generates certain internal contra-
dictions in the development process of each individual,
the resolution of which is the main source of this devel-
opment with all its pros and cons [32].

A newly born infant who screams his entry into the
adult world must go through all the necessary stages
of finding his human destiny. And the initial stage of
this development can only take place in such a form of
joint activity, in which this “co-operation” manifests
itself in such a way that the child acts through the ac-
tions of the mother. The importance of this basic form
of joint activity D.B. Elkonin noted in his scientific di-
aries: “26.4.1970. ... the separation of the Self from the
“Great-we” is associated with a radical change in the
structure of the child’s activity. At the earliest stages,
this is, in the true sense of the word, a joint activity
in which the adult acts together with the child. There
is no child’s independent actions at all, since the adult
acts with the help of child’s hands (only gradually some
links produced by the child itself are isolated)...” [41,
pp. 500—501].

These initial forms of joint activity only make the
basis. With its further differentiation those individual
forms of joint activity occur, in which the psychological
uniqueness of the originating personality realizes itself.
Moreover, their further evolution sets a specific trajec-
tory for the child establishing as a subject of a certain
social community. As Marx noted, man in the process of
activity “...produces himself in all his integrity, he does
not seek to remain something finally established, but
is in the absolute movement of becoming” [29, vol. 46,
part 1, p. 476].
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Conclusion

Thus, the duality of joint activity is a product of a
person development within the system of social repro-
duction of his life activity. It is an essential, even if full
of contradictions, feature of his existence as a social indi-
vidual, which in fact determines the emergence, develop-
ment and subject differentiation of all psychological neo-
formations that characterize a person as a representative
of a particular community. This affiliation, accordingly,
determines the specifics of the person’s participation in
joint activity with others, always carried out in the sys-
tem of his already established or establishing relations
to certain social groups. They set the context in which
this activity takes place, and which in one way or an-
other implements the person’s relations with the world
as a whole.

However, when studying the psychological profile of
a person as affected by his involvement into the joint ac-
tivity, this duality sometimes seems to be eliminated. In
this case, the relevant aspects of activity are considered
abstractly, in their metaphysical isolation from each oth-
er. Somehow this hinders a deeper understanding of the
fundamental fact that the “subject” aspect of joint activ-
ity, expressing the matter of the person’s psychological
capabilities to really and /or ideally transform the image
of reality, also determines the content of the activity
“communicative” aspect. The latter, manifested through
a system of specialized communicative acts, serves as a
necessary condition for the implementation of the “sub-
ject” aspect of activity by the person while the poten-
tial of the communicative aspect is realized through the
“subject” transformations of the objective reality in the
system of joint activity.

There is a natural differentiation of these aspects in
the process of the joint activity development, however,
each of them “holds” this duality. As a result, this leads
to the deepening of the contradictions that are inherent
in each of these aspects of the unified process; their reso-
lution is carried out in the course of development of joint
activity, as the basis of the person’ development.

In this regard, a researcher of a particular person’s
activity process has to consider the contradictory unity
of a “subject” action and communicative act as mutually
determining moments (aspects) of joint activity. Both
naturally emerge since the first moments of each indi-
vidual’s life due to his initial “immersion” in the system
of social relations. It is these mutually affecting aspects
of joint activity that determine the relationship of an in-
dividual with the conditions and factors of the objective
reality which in the process of the activity development
become its subjects and means.

Thus, only disclosing the psychological laws that un-
derlie the developing child-adults system of relations,
from the one side, and various “subject” actions the child
is mastering — from the other, one can understand the
psychological “mechanisms” affecting the entire system
of “subject” awareness of both the conditions and modes
of these actions in the course of activity since their psy-
chological transformation depends on the whole context
of the joint activity. From the other side, only by studying
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the specific various forms of the “communicative” aware-
ness of the goals, conditions and modes of subject activ-
ity which takes place in acts of communication one can
reasonably understand the psychological patterns of de-
velopment of these modes in the context of joint activity.

It seems that this view, based on the dual nature of
joint activity opens up the possibility of developing the
activity approach. Here we are talking about a certain
reinterpretation of a number of provisions that have re-
ceived the status of axioms in Russian psychology. Ob-
viously, there is a need of rethinking certain moments
of L.S. Vygotsky’s theoretical vision of cultural and his-
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perimental-genetic method may be applied as a useful tool of analysis which will provide in-depth insights
about the learning process. The method was applied to the data, collected from the implementation of
the educational program «Thunderbolt hunt» at the Archaeological Museum of Ioannina, Greece. Unlike
many other courses, this educational program is based on the museums’ exhibits and introduces concepts
of science as well as cultivates scientific method. In this paper a meta-analysis of the implementation of
the program to a first grade of a public primary school is presented. The data analysis shows explicitly the
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Introduction

This paper attempts to transfer experimental-genetic
method and more specifically the approach of O. Rubtso-
va and H. Daniels (2016) in the field of science educa-
tion considering the incorporation of drama and arts in
science education. In the paper «The Concept of Drama
in Vygotsky’s Theory: Application in Research», the
authors interpret Vygotsky’s general genetic law of
development considering the cultural-historical con-
text in which the theory was developed, in light of the
strong influence of Vygotsky’s theatrical background
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on his ideas and the terminology he used. According
to L.S. Vygotsky’s general genetic law of development
[17 as cited in 13]: «... any function in the child’s cul-
tural development appears on stage twice, that is, on two
planes. It firstly appears on the social plane and then on
a psychological plane. Firstly, among people as an inter-
psychological category and then within the child as an
intra-psychological category. This is equally true with
regard to voluntary attention, logical memory, the for-
mation of concepts and the development of volition».
Researchers such as N.N. Veresov and M. Yaro-
shevsky have provided valid information about the Rus-
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sian terms in Vygotsky’s work which are hard to accu-
rately translate into English. It is therefore clear, that the
two planes to which Vygotsky refers, exist on the same
stage [15] and when these two planes come to a point
where they collide, due to the divergence between the
personal understandings and the social situations, op-
portunities for development may appear [13]. Vygotsky,
placing the «category» on a theatrical stage, expected
that there will be conflicts, contradictions between the
actors in terms of their social relations and that due to
these contradictions the participants of the interaction
will experience a «dramatic event», which will then «be-
come the intra-personal category» [15].

The term «category» which appears in drama, in-
volves «perezhivanie». Vygotsky [18 as cited in 13]
describes the term as «the emotional experience [per-
ezhivanie] arising from any situation or from an aspect
of his [sic] environment, determines what kind of influ-
ence this situation will have on the child» focusing on
the relations between an emotional experience as well
as the situational characteristics which are also expe-
rienced [4]. M. Fleer [4] lists different ways in which
the term «perezhivanie» is used in research, as a unity
of emotions and cognition, which goes beyond the emo-
tionally experienced situation itself and focuses on the
child’s consciousness and awareness of the situation, as
a prism, that provides the lens which makes the relation
between the child and the environment visible, as a unit
of analysis, that refers to the characteristics of the whole
which won’t be corrupted and will retain their «proper-
ties inherent in the whole», as a double subjectivity in
play/art, where the actors can be engaged in different
emotional states on the stage, where one state may be
connected with the feeling of performing, and another
one can be the subject of his/her performance.

Children of young ages tend to relate with their so-
cial and material world emotionally [5]. In the field of
science education, this is an important insight which
could contribute to understanding students’ experience
and how they learn science by experiencing the interac-
tions with and within their social and material world.
Consequently, according to «perezhivanie», students’
imagination, concept formation and emotions should
be regarded as a unity, rather than perceived separately
[5]. According to M. Fleer and N. Pramling [5], «... we
conceptualize science education as an indivisible unity
of what the child brings to activity setting in the pre-
school, the situational characteristics that are created by
the teacher, as well as how these events are emotionally
and conceptually experienced by the child. Together
these represent the emotional experience of perezhivanie
of the child’s social situation of development.».

All the above is intensified if we consider science edu-
cation in particular and STEM disciplines in general, as
fruitful grounds to integrate arts. The literature highlights
the advantages of integrating different forms of arts in
STEM disciplines, for the promotion of innovation, cre-
ativity, critical thinking, cooperation, effective communi-
cation [11]. Especially in early childhood education, this
approach seems even more appropriate given the students’
needs of that age. Therefore, designing interventions or
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educational programs adopting an approach such as the
“conceptual play worlds” which combine a plot, charac-
ters, drama, problem-solving situations and play [3] may
be efficient for engaging students in learning and adopting
a positive attitude towards science education [3; 10].

A brief overview of the research project

The research project described in this paper was
conducted in 2017—2018 in Ioannina, a city in north-
western Greece. In the framework of the research an
educational program was designed for the Archaeologi-
cal Museum of Toannina for students from 4 to 9 years
old. The educational program, «Thunderbolt hunt» was
offered to classes of public as well as of private schools of
Ioannina. Unlike the rest of the museums’ educational
programs, it was introducing concepts of science educa-
tion and cultivating scientific method, while at the same
time it was designed based on the museums’ exhibits and
collections [7]. The idea was to combine cultural com-
munication and science education enhancement with a
long-term aim of developing a positive attitude to mu-
seum and science in students [10].

Description of the Educational Program
«Thunderbolt hunt»

The educational program is designed to introduce
scientific concepts in the framework of the cultural-his-
torical activity theory. It differs from the typical educa-
tional programs, because it promotes scientific methods
while at the same time it is designed to be implemented
in museums of general interest. The design process of the
proposed educational programs (SciEPIGI — Scientific
Educational Programs for Informal settings of General
Interest) incorporates a number of distinct character-
istics/steps, including: 1. definition of the target group
(age, level etc.), 2. connection of the museum exhibits
with science education concepts, 3. link to the science
education curriculum, 4. collaborative learning, 5. learn-
ing by doing, 6. balance between free choice and guid-
ance, 7. instructor’s role, 8. teacher’s role [8]. This paper
does not focus on the design process hence the above
characteristics won’t be further analyzed.

The educational program «Thunderbolt hunt» con-
sists of 7 activities and lasts 90 minutes. There are ac-
tivities that cultivate scientific method (2 & 4), games
(6), activities which incorporate drama in education (5
& 7) and the plot of the program which introduces stu-
dents to a problem-solving situation (3). The individual
activities are briefly described below.

1. Group formation and discussion about museum
exhibits: students are welcomed in the collection room
«Dodoni». They are taking one card which illustrates an
exhibit. The cards form three groups of students. A dis-
cussion takes place about the cards and what students
think they represent.

2. Search for museum exhibits — The common ele-
ment: the first task for the groups is to use the tools giv-
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en (magnifiers, torches etc.) in order to find the exhibit
which is illustrated in the group’s cards and observe it.
When all the groups find their exhibit, they describe it
to the rest of the groups and altogether try to figure out
the common element which is the thunderbolt.

3. How was the thunderbolt lost? — Narrative: this
activity constitutes a narrative about Dodoni’s oracle,
which is pictured on the wall, and explains how Zeus
lost his thunderbolt when Aeolus set his winds free from
his sack without warning Zeus. Now Aeolus is accused,
threatened for his life and ordered by Zeus to find the
thunderbolt. Aeolus turns to students for help.

4. Experiments on air: the common element of activ-
ity 2 gives students the pass for the next task, which is
the experiment about air and its properties. Students do
the experiments by using the materials given in boxes
(balloons, straws, syringes, plastic bottles with or with-
out a hole etc.), test their hypotheses, communicate their
findings, draw conclusions and gather data in order to
help Aeolus by giving him advice on where and how to
find the thunderbolt.

5. Role on the wall: students draw or write their
advice and give it to Aeolus. He is pictured on a big
paper and students glue their ideas on his head, so that
he can think and choose the best idea to find the thun-
derbolt.

6. Zeus’ winged thunderbolt: while he is as fast as the
wind, Aeolus shortly and secretly leaves pieces of the
thunderbolt to the instructor and students must assem-
ble the pieces of the puzzle to get the Zeus’ thunderbolt.

7. Aeolus’ sack: Aeolus surprises students with the
last task which is aimed at decompression. Before stu-
dents leave the museum, they are asked to gather Aeolus’
winds and put them back into his sack which is left to
the instructor. When all the winds are in the sack one or
more students tie the sack with a band, so that the winds
don’t escape [8].

Implementation

In this paper the implementation of the educational
program for the 1st grade of the 24th Primary School of
Ioannina is described. The numbers correspond to the
individual activities of the program.

1. Students were speaking altogether. They were in-
terrupting their classmates and they weren’t following
the rule of raising hands when they wanted to speak.

2. They were so impatient to start the activities that
they didn’t even let the instructor give instructions for
the activity before they start. As a result, they were ask-
ing questions about the instructions of the activity after
the activity had started. In the beginning, they were at-
tracted by the tools (magnifiers, flashlight etc.), so they
didn’t immediately start observing the exhibits of the
collection. They were getting excited when they were
locating their group’s exhibit in the collection, but soon,
they were losing their interest on observing them in de-
tail as they were instructed. Then, they were just expect-
ing the next activity. The instructor had to encourage
and motivate them to observe closely the exhibit, so
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they could find the common element when all the groups
would share the characteristics of theirs.

3. They were making connections of the narrative
with their everyday lives and they were associating life
in Dodoni with elements of their own lives (the stadium,
the city, the museum). They wanted to share with the
instructor all the information they knew about Dodoni
and its oracle, especially those who had recently visited
Dodoni. At the end of the narrative, students were asking
questions about the rest of the educational program and
its activities and whether they would find a real thun-
derbolt in the museum, the one which was lost by Zeus.
Then, they started questioning Zeus’ power and discuss-
ing how weak he would be without his thunderbolt.

— Nefeli: If he didn’t find his thunderbolt, he wouldn’t
be very strong anymore.

— Labros: Yes, without his thunderbolt he would be
useless.

— Nefeli: He wouldn’t be able even to strike.

— Tasonas: He wouldn’t even be a God; he would be-
come half-god without thunderbolt.

— Yorgos: He could change his power. He could take
some fire from Hephaestus.

4. When the instructor gave the signal to find the
boxes with the tools for the experiments, students
started running around and they were getting very ex-
cited when they were finding their group’s box. They
were opening the boxes impatiently and they started
using the experiments’ materials without waiting to see
whether the instructor would give further instructions.
The instructor gave some time to students in order to
look into the materials. A lot of students started using
the materials unconsciously according to the experi-
ments’ process. Then, the instructor went through all
the groups and motivated the students to conduct the
experiments of the educational program. During this
process, some students discovered new ways of using
the tools (using the syringe or the straw to blow the
balloon into the plastic bottle or placing the straw
into the bottle’s hole and pushing the balloon out of
the bottles’ lip). When they were conducting the ex-
periments successfully, they were bragging about their
achievements to their classmates or their teachers. In-
structor’s role especially in this part of the program was
adjuvant. She was answering students’ questions when
it was necessary, and she was asking questions to stu-
dents to promote scaffolding so that the students could
expand their thinking and infer their observations from
their experiments. As far as the rules of the community
are concerned, students didn’t successfully follow them
while they were talking very loudly despite instructor’s
reminders. There were also conflicts among students
while they were sharing the materials for the experi-
ments. As a result, instructor kept reminding the rules
of the community, particularly those about collabora-
tion between the group’s members. Apart from the vio-
lation of rules and the arguments, students were willing
to share the results of their experiments and their group
with their classmates or other groups.

5. The instructor gave the instructions for the activ-
ity. Students were listening carefully to the advice their
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classmates gave to Aeolus and they were speaking only
when the instructor gave them the floor. During the
drawing though, students were again speaking loudly,
and conflicts emerged among students who were sharing
the same crayons. The instructor was interfering when
conflicts appeared to soothe the tensions and remind the
rule of collaborative working.

6. There were just a few pieces of the and all of the
students wanted to take one and place it next to the oth-
ers. As expected, this resulted in tension and complaints.
The instructor assigned some students on assembling the
pieces of the puzzle. Students were very excited when
the puzzle was complete and asked their teachers to take
a photo of them with the completed puzzle.

7. During the last activity students listened to the
instructions and followed them properly. Of course,
they all wanted to make the knot to shut Aeolus’ sack
and keep the winds imprisoned. Therefore, the tension
wasn’t missing, but the band used was big enough so
most of the students could make a knot.

Data analysis

Before the implementation of the educational pro-
gram, the instructor didn’t have any information about
the students’ background. She only knew the school
which they came from (public primary school) and the
grade they attended (16 first-grade (6-year old) stu-
dents). There was no need to learn more about the par-
ticipants, since the methodology according to which the
educational program was designed and analyzed, focuses
on what happens when it happens. This paper constitutes
a meta-analysis of the implementation of the educational
program «Thunderbolt hunt» at the Archaeological Mu-
seum of Toannina, with the aim of analyzing its activities
from the perspective of the experimental-genetic meth-
od. The use of experimental-genetic method aims for an
in-depth analysis considering the formation of the con-
cept of air as an indivisible unit of the situational charac-
teristics of the learning community.

The educational program <«Thunderbolt hunt» ap-
proaches the concept of air through the experiments of
the fourth activity which includes three different experi-
ments. All the materials are put into boxes, therefore the
materials for the individual experiments are not divided.
Students can use all the materials at the same time, and
this gives space for students to process and use them as
they wish and imagine in the beginning/ Later the stu-
dents are provided with further instructions and chal-
lenges.

1. The first experiment aims to introduce knowledge
about the existence of air as well as that air takes the
shape of the container it is in, by squeezing an empty
plastic bottle or capturing air with an empty plastic bag.

2. The second experiment requires syringes that stu-
dents use to understand that air occupies space and that
it can be compressed. We challenge them to close the
opening of the syringe and try to push the plunger.

3. The last experiment demands empty plastic bot-
tles, some of them with a hole on the bottom. A balloon
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is placed in the spout of every bottle facing inwards and
the students try to blow in order to inflate the balloon
inside the bottle. This experiment approaches the prop-
erty of air to occupy space and that two objects cannot
occupy the same space at the same time.

The most important is that the experiments are con-
ducted in a learning community that differs from the
usual classroom, they are placed within a story that
introduces a dramatic dimension to students and to a
problem-solving situation and they are designed within
a play-based frame [3].

It is very interesting to observe how the concept
begins to shape in the trajectory of the experiments
through discussion and interaction among students. We
meet the concept for the first time when the instructor
introduces to the students the incident with Aeolus and
Zeus in Dodoni. When the concept comes up for the first
time, the instructor asks students to share with her their
ideas about air, what it is, where we can find it etc. The
following extract shows how students react:

— We will learn something about air but why do you
think we will do that?

— To find thunderbolt.

— Very well!

— Wherever is air there is rain and wherever is rain
there is thunderbolt. (Dimitris)

— Very good. So, we will learn something about air to
be able to help Aeolus to send his winds and find the thun-
derbolt. So, tell me, is there a way we can capture air? (in-
structor)

— No (a lot of students together)

— Please tell me one by one so I can hear you. Tell me
Odyssey. (instructor)

— In something that will have no holes. (Odyssey)

— In something with no holes, tell me Yorgo.

— Something that won’t have an exit. (Yorgos)

— For example, in here (the room), we couldn’t because
the air could escape (showing the corridor). (Giannis)

— We could in a vase. (Iasonas)

— In a vase, anyone else? Tell me. (instructor)

— In a box. (Sotiris)

— In a box, so according to what you say, if I take a
bottle and close its cap very well, I can capture the air. (in-
structor)

— If you take a bottle then, you blow some air in it and
then you close the cap. (Dimitris)

In the expert alternative conceptions appear about
air that show a correlation between the existence of air
and its movement identifying air with wind. We thus
verify the fact that students tend to believe that a still
bottle does not contain air unless we move it sharply and
fill it with air. At this point the instructor doesn’t try
to sway students on the right direction. The instructor
doesn’t want to force them to change their ideas, but to
support them in order to make their hypotheses, observe
during the experiments and come to the conclusions de-
sired based on their vivid experiences, rather than on the
instructor’s knowledge.

At this point is seems that the students’ misconcep-
tions about the air are regarded as a part of their cur-
rent social situation of development. It is obvious, in
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the above expert, that the students’ opinions and be-
liefs about the air change when their classmates’ opin-
ion changes, which highlights the significance of social
interactions in learning. It also confirms the need for
the «collective forms since only then we can expect po-
tential changes in the social situation of development,
which in its turn, will hopefully lead to the development
of higher psychological functions [13]. In the beginning,
a lot of students agree that there is no way to capture
air. When the first student opposes this observation sug-
gesting that there is a way, the same students change
their minds and suggest more options for capturing air
building on their classmate’s idea but carrying the mis-
conceptions along with their ideas. Instructor’s attitude
towards the students’ misconceptions is the key that will
lead students to discovering the concept by interacting
with their classmates and fighting their own limitations
regarding the concept.

The next step leads the groups to the boxes with the
materials for the experiments. After they have seen and
used the materials freely, the instructor challenges the
groups to try blowing the balloons in the bottles and
pushing the syringe’s plunger having syringe’s opening
closed with their finger.

Students then start using and playing with the ma-
terials and the instructor observes the process and in-
tervenes only when it’s needed taking the role of the
mediator. The first thing that attracts the students’
attention are the bottles with the balloons, probably
because of the balloons. Some of the students succeed
to inflate the balloons and some don’t. Those who in-
flated the balloons are satisfied with the result and they
subsequently brag about their accomplishment «I have
strong lungs» Giannis says. Those who didn’t make it
are quite disappointed and start wondering what they
are doing wrong. «Why doesn’t mine inflate? » asks
Eleni anxiously. The accomplishers then start showing
to others the procedure, how they succeeded. «Look,
take a deep breath and blow it» Andriana demonstrated
and the rest try again harder but still they can’t suc-
ceed. When it seems that they have lost interest, but
still haven'’t figured out why this is happening, the in-
structor intervenes and suggests, giving a hint, to ob-
serve their bottles and see if they are all the same or
they have any differences. Different ideas come from
students such as the different size of the bottles, the dif-
ferent colors until some of the students spot the holes
on the bottom of their bottles. The student who discov-
ers the hole first starts sharing the observation with the
instructor then with the rest of the group mates and
with the rest of the groups. Then everyone searches for
a hole in their bottles.

Here is the discussion between the instructor and
one of the groups:

— I see Yorgos inflated the balloon, did the rest of you
doit?

— No. (students)

— Why do you think is this happening? Is it because of
the bottles, are there any differences between them? (in-
structor)

— This one has a hole (Yorgos)
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— Oh, does it have a hole? (instructor surprised)

— Idon’t have a hole. (Mara)

— Twill try to inflate it for you. (Adriana)

— Konstantina, does your bottle have a hole? (instruc-
tor)

— No (Konstantina)

— Can you inflate it? (instructor)

— No (Konstantina)

— So, what’s happening, some of you can inflate the
baloons, but some of you can’t? (instructor)

— My bottle has a hole (Yorgos)

— Yours has a hole and why do you think it inflates?
(instructor)

— Because the bottle has a hole (Yorgos)

— And what happens when it has a hole? (instructor)

— Miss, the air goes out. (Adriana)

— Oh, does the air escape from the hole? Is that what
you mean Andriana? (instructor)

— While here it keeps the air inside and it can’t be in-
[lated. (Adriana while still trying to inflate Konstantina’s
balloon in a bottle without a hole)

— 8o, do you think that air takes up space and doesn’t
let the balloon inflate? (instructor)

— Yes (Yorgos, Konstantina)

— We have to make a hole on Konstantina’s and Yor-
gos’ bottles. (Adriana)

Sophia is still trying to inflate her balloon even
though her bottle doesn’t have a hole.

— Sophia, your bottle has no hole, it won’t inflate.
(Adriana)

While students try the experiment with the syringes,
the discussions continue:

— Did you try to close the opening of the syringe and
try to push the plunger? (instructor)

— Miss, it can’t be pushed. (Angelica)

— Why? (instructor)

— Miss, I can’t push it either. (Marina)

— I know, because it needs air to close the syringe.
(Vangelis)

— You need air, you say?

— Miss, the air goes out. (Nefeli)

— If we close the hole? (instructor)

— It doesn’t blow air. (Nefeli)

— So, what’s inside the syringe? What doesn’t come out
of it? (instructor)

— The air! (Nefeli, Marina)

After the experiments, the boxes with the materials
were gathered and put aside, and the instructor asked
the groups to share their findings with the rest of the
groups and classmates in order to draw some conclu-
sions.

— Because the bottle has, it doesn’t have a hole and
the ... air doesn’t leave. And I can’t inflate the balloon be-
cause the air takes up all the space. (Dimitris)

— Well done, did you hear what Dimitris said? There is
air inside the bottle and that is why the balloon does not in-
[late. Wait for your turn, Vasilis will tell us now. (instruc-
tor)

— If it’s the bottle and it doesn’t have a hole, the air
can’t go away, if it doesn’t ... if it has a hole, the air will go
away. (Vasilis)
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— Hmmm, when it has a hole, the air leaves then ... (in-
structor)

— If it hasn’t the air doesn’t leave. (Katerina)

— If it hasn’t the air doesn’t leave. Odyssey, what did
you want to add?

— When we try to inflate it (balloon), it does not in-
[late, if it has a hole (bottle) we inflate it and it can go
down because the air leaves the hole. (Odyssey)

— Hmmm very well. So, do you think that air takes up
space? (instructor)

— Yes. (Odyssey)

— So, the air takes up space in the bottle and that’s why
the balloon doesn’t inflate. Very nice and tell me about
the syringe, did you try to close the opening and push the
plunger? (instructor)

— Yes! (a lot of students together)

— I tried it with ... (Maria)

— One by one, tell me one by one, otherwise I can’t hear
you. Tell me Rafaela.

— Miss, we tried, but it didn’t turn out the way we
wanted. (Rafaela)

— Wait for your turn Maria. Tell me Rafaela.

— With the syringe the balloon does not take air. (Ra-
Jaela)

— Did you try to use it as a pump? (instructor)

— The syringe doesn’t work but with the straw it works.
(Rafaela)

— Oh, you did it with the straw.

The last sentences of the extract refer to an alterna-
tive way of using the materials. Students, while they
were freely using the materials, conducted their own
experiments. They tried to use the syringes as pumps to
inflate the balloons in the bottles. Using the syringe as
a pump, students realized that even though the balloon
was inflating a little, when they were trying to pump
again the syringe sucked up the air back, hence the ex-
periment was not successful. Using the straw instead
was more successful but again they could not use it to
fully inflate the balloon because the opening of the straw
was very narrow.

What we can conclude from the fragments above,
is that students, working in groups, shared their ideas,
formed hypotheses which they next tested, conducted
the experiments/ planned in the program, as well as
their own experiments, and drew conclusions regarding
the concept, following a specific way of working, which
is collaborative, interactive and gives more space for the
students imagination and freedom.

What is also very interesting in the present research
is the different way of working in the learning commu-
nity, beyond the concept formation itself. In order to
present this way, we will describe below how the three
structural components of the activity system, the learn-
ing community, the rules and the division of labor, ap-
pear while implementing the educational program. The
description of these three components will give a clearer
interpretation of how the learning community, the rules
and the division of labor shape the new way of work-
ing which contradicts the students’ prior experience of
educational programs in the Archaeological museum of
Ioannina.
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Learning community is the environment in which
Activity unfolds and tool mediation takes place while
at the same time the socio-cultural context of Activ-
ity is intertwined [2]. Within the boundaries set by
the community, the subjects are trained not individu-
ally but collectively through their participation in the
learning community [12]. In the case of the present
research, the learning community is located in the ar-
chaeological museum, where the educational programs
are implemented, and the participants are involved in
educational activities.

The Archaeological Museum is connected in stu-
dents’ minds with the objects exhibited there, with ar-
chaeologists’ excavations and with the restrictions re-
garding the rules. Usually, students’ visit in museums
like the archaeological, include guided tour focusing on
certain exhibits in relation to their historical features
and usefulness in the past. On the contrary, the educa-
tional program <«Thunderbolt hunt» incorporates dif-
ferent features from those of a typical guided tour. The
latter is illustrated by the students themselves who took
part in the program,

«Last time we came only for the exhibits, we did not
come to play. (Yiannis); Wow we will play! Yes! (Many
students together); Miss, will we take the bags? (Adriana
referring to the bags with the observation tools after ac-
tivity two); Shall we roll up our sleeves? (Adriana before
the experiments); Miss, will we take these experiments with
us? (loanna); Guys, we will play another game! (Yorgos);
Miss, when will we play it again? (Iasonas referring to the
second activity) ».

Despite the strict rules of the learning community
with the proper design and management of the program
by the instructor, the Archaeological Museum provid-
ed a flexible learning environment for cultivating stu-
dents in scientific methods as well as bringing them in
contact with authentic cultural objects hence provid-
ing them with multiple opportunities to construct and
interpret meanings [16]. Multiple representations in-
corporated in learning communities such as museums,
make learning, learning for all, offering a welcoming
environment for different students. An indicative ex-
ample, which emerges from the field notes, concerns the
participation and interactions of «naughty» students.
It seems that «naughty», according to their teachers,
students responded very well to the activities of the
program and introduced concepts crucial for the course
of the program and the achievement of the object. Stu-
dents such as Vangelis and Andriana, who were very
active in the program’s activities were considered by
their teachers as «not good students». This would be
very interesting for further study in relation to the cur-
rent public educational system and how it meets the
needs of today’s students.

The rules in the learning community can be ex-
pressed either explicitly or implicitly and can affect in
one way or another the use of tools in the implementa-
tion of the Activity [9]. In the case of the museum as
a learning community, both obvious and implied rules
are manifested. The obvious rules of the Archaeological
Museum’s learning community include restrictions on
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the behavior of visitors to the museum, prohibition of
touching the exhibits, low voice volume, being quiet in
the area without running and pushing, non-consump-
tion of food and beverages inside the museum. The
rules that apply to students’ participation in the mu-
seum’s educational programs more or less include the
rules that apply in the school classroom, such as respect
for classmates, respect for teachers and instructors who
conduct the program and moreover, teamwork and
implementation of educational program activities ac-
cording to the instructions. It is therefore clear that the
rules are characterized not only by interpersonal but
also by socio-cultural aspects [6].

There were a lot of points when students were not
following the rules, especially in the beginning and the
instructor kept reminding the rules to them. It is note-
worthy that most of her reminders were made during the
transition from one activity to the other, when students
were looking forward to carrying out the next activity
and they did not have the patience to listen to the in-
structions first. They wanted to know if the previous
activity was the last one, if other similar activities will
follow, if they would use the same materials and tools as
well as if they could take them with them after leaving
the museum.

In every activity system, the division of labor takes
place in a specific way and indicates who does what in
relation to the object, i.e. which members of the com-
munity are involved in which actions using tools [6].
During the design and the implementation of the edu-
cational program, effort was made so that the instructor
is not represented as a person of authority to students.
In order to avoid a strictly hierarchical community, the
instructor’s role to the division of labor was attempted to
be limited by shifting part of it to students who under-
took the division of labor within their groups. Therefore,
the division of labor was carried out at multiple levels.
There was division of labor on an individual level, within
groups and in plenary.

Instructor’s role as a mediator was to coordinate the
individual activities undertaking the time management,
the transition from the one activity to the other accord-
ing to students’ interest or once it was completed, the
provision of instructions for implementing the activities,
the provision of information about the exhibits, tools
and experiments, answering students’ questions with
questions that can be tested, reminding community’s
rules when necessary and coordinating discussions. Stu-
dents, on the other hand, collaborated in their groups
with the rest groups as well as with each other in order
to find the Zeus’ thunderbolt in the Archaeological Mu-
seum, applying the rules of the learning community and
following instructor’s guidelines, they expressed their
ideas, conducted the experiments, drew conclusions and
undertook the division of labor within their groups.

Conclusions

Overall, in the beginning of the educational program,
students were not listening to the instructor and they

44

were not respecting the rules. The violation of the rules
continued in the course of the program and only in the
end students started to be more collaborative with their
classmates. The duration of the program is quite short
so we cannot conclude with certainty whether students’
response to the new way of working would essentially
change if the intervention was longer or repeated. It is
obvious though that students are not used to work in
these settings, which probably makes it hard for them.

If we can consider that students’ difficulties in rela-
tion to the formation of the concept of air as well as the
new way of working indicate the «current social situa-
tion of development», this novel way of working in the
museum can be seen as the «first form of joint action».
In this frame, all educational program’s features, such as
game-like activities, experiments and problem-solving
situations can be considered «cultural means of transfor-
mation of social situation of development» according to
the experimental-genetic method. That means that stu-
dents gradually are moving beyond their boundaries by
collaborating and following instructions.

According to O. Rubtsova and H. Daniels [13], what
makes an intervention successful and leads the partici-
pants to positive changes is «the dramatic character of
the organized interaction». The two ingredients to
achieve the latter are conflict and reflection. The con-
flicts that emerge by the educational program’s activities
are on the one hand students’ emotional involvement in
the incident with Aeolus and Zeus within the storyline
and the problem-solving situation (if we don’t help Aeo-
lus he may lose his life from Zeus’ wrath) while on the
other hand, it is the students’ confrontation with their
own misconceptions about air and their transcendence
by doing the experiments and drawing conclusions based
on their observations. All the above provokes students’
emotional involvement in the course of the education-
al program and its game-like activities which result in
emerging “contradictions, which trigger «pereghivanie»
[13]. The reflective evaluation of students applies here in
several parts of the program. Every activity of the edu-
cational program starts and ends with a discussion dur-
ing which students have the time to express their ideas
about the exhibits, Dodoni, the story, the concept of air,
to make connections with their everyday lives, to form
hypotheses, communicate their observations, draw con-
clusions and all of these discussions help them to review
their situation of social interaction and reconsider their
opinions and points of view [14 as cited in 13]. Another
action that helps students to reflect on their experience
is making the drawings in activity 6, the role on the wall,
where they can revisit their experiences and activities
and share with Aeolus their inner thoughts and ideas
that will lead him to the solution of his problem.

All in all, the experimental-genetic method seems
an appropriate tool of analysis for interventions in the
field of science education in early grades and, further-
more, in non-formal education. It can provide useful
insights about the learning process of young students
and it can be further tested towards a more systematic
use in research.
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(1-5 years). In this paper we introduce the concept of a living laboratory to capture the research dynam-
ics of this cultural age period in family homes and preschool settings under conditions of an educational
experiment. We discuss Vygotsky’s theoretical concepts as foundational for theorising the use of digital
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Introduction

The aim of this paper is to conceptualise the method
and methodology of studying in naturalistic settings in-
fants, toddlers and preschoolers’ conceptual development.
An approach that can create developmental conditions in
a condensed form can give researchers new directions for
studying early conceptual development in naturalistic ear-
ly childhood settings. Taking insight from Vygotsky’s [11]
study of the history of the development of higher mental
functions, we theorise the developmental dynamic of in-
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fants and toddlers as part of their everyday experiences in
early childhood settings, but under amplified conditions.

In this paper we specifically draw upon the meth-
odological principles outlined by Vygotsky, but do so
in a context of digital tools not available in Vygotsky’s
time, and the cultural age period that has received less
attention and therefore we suggest is under theorised.
We have named the outcomes of our conceptualisa-
tion of researching infants, toddlers and preschoolers in
condensed and amplified developmental conditions as a
cultural-historical living laboratory.
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Core to the discussions presented in this paper, is de-
termining how a living laboratory can give insights into
the dialectical nature of the merging of cultural and bio-
logical development of infants, toddlers and preschool-
ers. The foundations of Vygotsky’s cultural-historical
conception of development identifies that “the basic
uniqueness of child development consists in the merg-
ing of cultural and biological processes of development.”
[11: 23] and this means “the basic problem of research
[is] to be the thorough study of the one order and the
other and a study of laws of their merging at each age
level” [11: 22]. Here lies the methodological problem of
studying children in naturalistic settings, and the chal-
lenge of finding the methods which can achieve this kind
of dialectic study of infants, toddlers and preschoolers.

To achieve the goal of our paper we begin by draw-
ing upon the foundational methodological principles of
research outlined by Vygotsky and review these in re-
lation to what is known about studying children in ev-
eryday settings. We discuss an educational experiment
in the context of the digital methods we have developed
in our Conceptual PlayLab (https://www.monash.edu/
conceptual-playworld). We conclude by theorizing a liv-
ing laboratory of condensed and applied developmental
conditions captured digitally in the study of infants, tod-
dlers and preschoolers’ conceptual development.

Cultural-historical principles of studying
development

To theorise how to study the development of infants,
toddlers and preschoolers, as is the focus of this paper,
a close interplay between methodology and method is
needed. First, with the backdrop of the biological de-
velopment of the child, it can be argued that there is
no uniform or even universal conception of cultural de-
velopment. By its very nature, the development of the
child will always be in relation to the societal values, the
institutional contexts and conditions that realise these
values, and the personal orientation of the child who
enters into, is shaped by, and who shapes their cultural
conditions [5]. This dynamic is complex, and is in con-
stant motion [11]. It brings its own unique challenges to
researchers interested in studying young children’s de-
velopment in naturalistic settings. This means research-
ers need methods that will capture the dynamics of soci-
etal values and institutional practices in relation to the
child’s emerging developmental trajectory.

Second, cultural development in contemporary set-
tings, such as family homes and early childhood settings,
is also located historically. Many practices and beliefs
surrounding children’s development have formed in re-
lation to societal needs at different historical times, and
researchers can become blind to these. For instance,

... the timing of one or another stage or form of devel-
opment to certain points of organic maturity, occurred
over centuries and millennia and led to such a fusion
of the one process and the other that child psychology
stopped differentiating the one process from the other
and became convinced that mastery of cultural forms of
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behavior is just a natural a symptom of organic maturity
of any bodily trait. [11: 23].

This is not history as facts about past events, as is the
everyday reading. To understand how the past is located
in the present in naturalistic settings requires research-
ers to look for evidence of the existence of the ideal
forms of cultural development [10] that are there from
the beginning for a child, and how these ideal forms act
as developmental conditions that have become valued
within the particular communities in which the research
is being undertaken. Vygotsky argued that the “histori-
cal study of behavior is not supplementary or auxiliary
to theoretical study, but is a basis of the latter” [11: 43].
This means researchers need to pay close attention to
cultural development of the past located in the present,
not as a self-evident biological trait of the infant/tod-
dler/preschooler, but rather as the pull of cultural prac-
tice realising cultural (and not biological) development
of the child.

Third, Vygotsky argued that a great deal of research
was performed as a postmortem of already developed
children. He suggested that the orientation in this re-
search was to study the product of development and
not the process of development. He recognised that re-
searchers needed to,

encompass in research the process of development of
some thing in all its phases and changes-from the mo-
ment of its appearance to its death-means to reveal its
nature, to know its essence, for only in movement does
the body exhibit that it is. [11: 43].

In bringing together the historical with the cultur-
al, it becomes evident that cultural-historical research
seeks to, “study something historically [and this] means
to study it in motion” [11: 43]. This is not a linear pro-
cess, but it is a dialectical relation between the biologi-
cal and the cultural forms of development that merge at
different periods within the life course of a human being.
In contrast, and in drawing on a metaphor from geology,
Vygotsky [11] argued that many researchers study what
has already formed:

Our psychological fossils show, in a petrified and ar-
rested form, their internal development. The beginning
and end of development is united in them. They actu-
ally are outside the process of development. Their own
development is finished. ..making them incomparable
material for study. [11: 44].

To capture in motion the dialectical unit of cultural
and biological development with the different merging
points over time, means that researchers need innova-
tive tools and well theorised methods for undertaking
this kind of research in naturalistic settings (discussed
further below).

Fourth, different to some study frames, is that the
process of the research and the development of a motive
orientation are viewed as important as the end result of
the research [11]. Captured as a revolutionary, rather
than evolutionary conception of children’s development,
Vygotsky [12] presented periods of development in re-
lation to the motive orientation of the child, and transi-
tions between these are evidenced as a change in motives.
Conceptualised as the cultural age of the child, research-
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ing children’s development brings forward the societal
values, institutional practices, the social situation and the
child’s social situation of development. But to study the
life course of developmental conditions of a child within a
particular society demands an approach that represents in
condensed form children’s development.

Although more theoretical points are evident across
the 6 volumes of the Collected Works, it is beyond the
scope of the word limitation of this journal to present all.
However, the 4 methodological points discussed in this
section foreground method challenges that researchers
need to pay attention to when studying infants, toddlers
and preschoolers in a living laboratory. Therefore, cen-
tral for our conception of a living laboratory is capturing
children’s development,

1.in motion

2. where the past has its traces in the present

3. beyond fossilised complete forms

4.in a condensed and amplified form

Therefore, to study the merging of cultural and bio-
logical processes of development in relation to the cul-
tural age of infants, toddlers and preschoolers in the
living laboratory needs particular conditions. To bring
these conditions into the research context in a con-
densed form opens up a dynamic yet dialectical way of
studying infants, toddlers and preschoolers’ develop-
ment of imagination in play as foundational for concept
formation. But to achieve this goal, we introduce an edu-
cational experiment as a positive force for creating these
conditions in a condensed form.

A condensed form of development:
An educational experiment

Setting up developmental conditions in research has
always been a challenge for researchers. One of the impor-
tant conceptualisations introduced by Vygotsky [11] in
his cultural-historical writings on development has been
the idea of setting up research conditions which cap-
ture the developmental conditions of children. First, the
“greatest difficulty in genetic analysis consists precisely
in using experimentally elicited and artificially organized
processes of behavior to penetrate into how the real, natu-
ral process of development occurs” [11: 94]. Second, Vy-
gotsky [11] suggested that, when researchers set up ex-
perimental conditions away from real life, that this creates
“...the enormous problem of transferring the experimental
outline [method] to real life always opens up before ge-
netic research” [11: 94]. How do researchers design exper-
imental research methods that can be fitted into the ev-
eryday life of teachers, children and their families? Third,
when researchers transpose into everyday life situations
an experimental method that works in a laboratory, can
we feel confident about the results? Vygotsky wondered,

“If the experiment discloses for us a sequence of pat-
terns or any specific type, we can never be limited by this
and must ask ourselves how the process being studied
occurs under conditions of actual real life, what replaces
the hand of the experimenter who deliberately evoked
the process in the laboratory”. [11: 94].
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As a result of these challenges, researchers have
looked to naturalistic settings and conceptualised their
methods in relation to undertaking research in everyday
life. That is, naturalistic studies have tended to follow
the activities of teachers, children and their families as
they participate in institutional practices, community
activities, and study how development arises in every-
day life in their society [6]. However, this presents its
own challenges. Rather than waiting in everyday life
for development to unfold as part of a naturalistic study
of children’s development, Vygotsky suggested that it
was possible to research development in ways that deals
with the problems of experimental research, at the same
time as overcoming the problem of spending long peri-
ods in the field studying developmental conditions as
they arise. His advice was to create research conditions
in which the development of children was amplified in
intensity and condensed in time and place. Thereby giv-
ing research conditions of development in a condensed
form. In our Conceptual PlayLab we have been aware of
these methodological challenges and have sought meth-
ods that have overcome these problems. In particular, we
have drawn upon and taken forward, the method of an
educational experiment.

An educational experiment [4] in the living labora-
tory of an early childhood setting is an extended collabo-
ration between the participants and the researchers. An
educational experiment is conceptualised as a dialecti-
cal study [4] because the process creates conditions that
help researchers to identify through research, children’s
development, whilst also making visible how these con-
ditions are planned and implemented. It is not a problem
of practice, but rather it is a theoretical problem that is
studied. In our case, to study how to research the cultur-
al age period of infants, toddlers and preschoolers within
early childhood settings as they develop their imagina-
tion as foundational for concept formation.

Davydov’s educational teaching experiment in
schools is one such approach for creating developmen-
tal conditions of children in secondary schools [1]. He-
degaard’s [4] educational experiment in schools was
formulated based on Davydov’s theoretical-dialectical
knowledge but expanded in relation to:

* Theoretical principles behind the educational ex-
periment

 Teacher’s program

 Children’s activities and how they contribute to
the child’s motive orientation

» Appropriation of knowledge and thinking strate-
gies

Conceptualised as a double move of planned activi-
ties and children’s activities, Hedegaard was interested
to study how school discipline content knowledge in
primary schools becomes personally meaningful to chil-
dren. She wrote:

The teaching activity must consider children’s en-
gagement with each other and the demands of solving
tasks together; it should also ensure that the tasks draw
on the children’s everyday knowledge and interest, and
promote shared engagement. The teaching activities
should seek to combine these elements with the educa-
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tional goals and subject matter knowledge in ways that
transform and combine children’s everyday knowledge
and goals with their motives and interests, into new mo-
tives. [4: 188, our emphasis].

Significantly, the leading motive of the primary
school child is learning yet our central problem is in
relation to studying infants, toddlers and preschoolers,
where imagination is the developing motive orientation
[12]. Consequently, we looked to Lindqvist [7] who also
drew on Davydov’s teaching experiment, Hedegaard’s
educational experiment, and importantly Vygotsky’s
method of a double stimulation when studying 3 to
5-year-olds in playworlds. In line with Vygotsky [11],
Lindqvist was interested in the cultural development of
the preschool child, rather than studying biological ma-
turity. She defined it as, “a form of action or intervention
research, where everyday situations are systematically
intervened, and an educational perspective is combined
with a research perspective” [7: 67]. She introduced a
playworld intervention into practice to study the aes-
thetical development of the preschool child within the
practices of play.

Lindqvist’s [7] methodology for researching young
children in a common playworld and Hedegaard’s [4]
conception of a double move are contemporary examples
of an educational experiment for the study of young
children. Lindqvist’s [7] research focused primarily on
play as the leading activity, but unlike Hedegaard [4]
she did not examine the development of discipline con-
cepts. Rather she was interested to study the develop-
ment of children’s play through drama pedagogy. Both
Lindqvist’s [7] and Hedegaard’s [4] conception of an ed-
ucational experiment inspired us with developing meth-
ods and a methodology for researching in a living labora-
tory infants, toddlers and preschoolers’ development of
imagination as foundational for concept formation. But
infants, toddlers and preschoolers’ leading motive is for
the development of imagination [12] in play [9] and an
educational experiment as yet, has not been theorised in
relation to this motive orientation. How an educational
experiment can create developmental conditions in a
condensed form for the infant/toddler/preschooler cul-
tural age period has not yet been undertaken.

Davydov and Hedegaard captured the developmen-
tal practices and activities of the children through ob-
servations, and Lindqvist used videotape recordings of
planned dramatizations and organised play sequences, in
addition to journal documentation and discussions with
children and teachers. In our educational experiment the
latter could not capture the development of infants, tod-
dlers and preschoolers. As such, new methods needed to
be developed as part of our educational experiment.

Core to our educational experiment was capturing
the ongoing practices of the teachers in social relations
with the infants, toddlers and preschoolers as concepts
become personally meaningful in imaginary situations.
In our research, special attention was placed on how this
takes place within a living laboratory where we created
the conditions for a condensed form of development of
imagination as foundational for concept formation. We
now give a brief overview of the educational experiment
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we employed to amplify the conditions for conceptual de-
velopment in imaginary situations of infants and toddlers.

Condensed form of development for infants
and toddlers: A Conceptual PlayWorld
as an educational experiment

In our educational experiment, a Conceptual Play-
World creates developmental conditions in condensed
form, amplifying infants, toddlers and preschoolers’
imagining and conceptual development. A Conceptual
PlayWorld is a play-based model of practice inspired by a
story. The five characteristics of a Conceptual Play World
were conceptualised in relation to Vygotsky’s [12] con-
ception of development, and are summarised as follows:

1. Selecting a story for the imaginary play: the story
has to be dramatic with emerging tensions and crisis in
the plot, relevant to the children’s cultural age and their
interest and experiences, and both enjoyable for both the
children and the teachers (e.g. How to move a possum
out of a house?).

2. Designing the imaginary spaces: the children along
with the teachers design the space, indoors or/and out-
doors where their imaginary play is developed. The
physical space is extended and expanded through chil-
dren’s play (e.g. a tent can have the new meaning of a
possum’s nest).

3. Entering and exiting the imaginary situation: be-
ing in role, children and the teacher are the characters of
the imaginary situation (e.g. a baby possum, a mummy
possum or an aunty possum).

4. Planning a problem to be solved. in search of the res-
olution key in the drama of the story, children form and
use concepts in order to provide answers to the prob-
lematic situations that the characters are experiencing
(e.g. identifying the footprints of a possum to follow her
trace- focus on the external biological characteristics of
a possum).

5. Planning the role the teacher will take in the imagi-
nary play: teachers plan their role to be equally present
with the children, or to model practices in role, or to be
needing help from the children in line with the cultural
as well as the biological aspects of the children develop-
ment (e.g. the teacher in the role of the wise grandma
possum).

The Conceptual PlayWorld model creates devel-
opmental conditions in condensed forms amplify-
ing infants, toddlers and preschoolers’ imagining and
conceptual development. Within the educational ex-
periment of a Conceptual PlayWorld quality learning
challenges, opportunities and possibilities emerge that
allow the social and cultural development of imagina-
tion, as a higher mental function, in dynamic relation
with the formation of concepts. Within this amplified
pedagogical framework, young children enter into and
participate in the group activity setting sharing the
learning experience with the teacher and their peers as
a team. Imitation, interactions, body positioning, ges-
turing, the use of means, tools and objects, the exploi-
tation of a wide range of props and artefacts are criti-
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cal in the Conceptual PlayWorld activity setting. Being
in the imaginary situations children face the demands
of the activity settings as well as put new demands on
the activity setting. The child shapes the Conceptual
PlayWorld in the same way the Conceptual Play World
shapes the child’s experience.

To support our educational experiment of a Con-
ceptual PlayWorld we designed an app (Figure 1) for
researchers so that they could capture in digital form
moments of imagining in play and imaging in science,
as was the focus of our research of infant and toddler
development. The digital video recording could be
captured on the app, so that teachers and researchers
working in collaboration could document imagination
in play and imagination in science moments. This gives
the possibilities to capture the ideal form of infants/
toddlers/preschoolers/school age children develop-
ment “in the moment”. Long video segments or contin-
uous 30 second video recordings are possible through
the tool. This can also be achieved in selfie mode if
the teacher is working on their own. By capturing in
the moment and ongoing video recordings of the edu-
cational experiment in action, data are collected that

show the developmental conditions and outcomes act-
ing together.

But to support our educational experiment, the app
also held videos of each of the 5 characteristics of the
Conceptual PlayWorld (Figure 2). This meant the edu-
cational experiment included opportunities for viewing
examples of the developmental conditions in condensed
form where the activity setting and the new practice
tradition of the institutions for imagination in play and
imagination in Science, Technology, Engineering and
Mathematics (STEM )were available.

Alongside of the use of the app, we also used 2 digital
video cameras (see Tables 1—4 further below) to digi-
tally record the educational experiment during the pro-
cess of development, where it was also possible to study
how the conditions of the intervention itself changed
the educational experiment, as noted by Vygotsky and
Luria “we were studying one and the same activity each
time in its new concrete expressions, but that, over a
series of experiments, the object of research changed”
[13: 114], because the conditions and the children’s
growing competences were always in the process of de-
velopment.

Fig. 1. App designed to capture in everyday practices the real form of development of children

C

Conceptual PlayWorlds
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Watch these videos to help you plan your own Conceptual PlayWorld.
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Fig. 2. App for introducing an ideal form of development in a Conceptual PlayWorld
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Educational Experiment to amplify Children’s
STEM Concept Formation in Family Settings

The prefix ‘educational’ in an educational experi-
ment has been used as a deliberate attempt to empha-
sise that the purpose of intervention in an experiment
is not to capture objective reality in the best possible
manner but rather to offer opportunity for participants’
subjectivity and perspective to create the transforma-
tive practices that ensure their wellbeing. Tt is from this
perspective ‘Conceptual PlayWorld for families” model
was designed. It would be worth arguing that the prime
focus of Vygotsky, Leontiev, Luria and Davydov’s work
was not merely understanding development or learning
as a conscious process but also as a purposeful, meaning-
making and educational practice. This idea is important
to understand educational experiment as transformative
practice and not merely as studying the functioning of
the conscious mind. Seen from this lens, educational ex-
periment as a methodology is not just an intervention in
a given setting but rather an effort to transform existing
ways of learning and developing for children. Hedegaard
[4] argues that “the educational experiment is a multi-
faceted planned preparation of teaching which has, as
its goal, the creation of optimal conditions for the learn-
ing and development of the participating children” [4:
185]. As a methodological approach for intervention in
the family homes Conceptual PlayWorld follows prin-
ciples of double move as delineated by Hedegaard [2; 3]
Conceptual PlayWorld for families is a planned inter-
vention that is jointly developed by parents/caregivers
and researchers. Children’s play and storytelling which
are part of their everyday life are used as a collective
space for joint problem solving or exploration. These ex-
plorations in a Conceptual PlayWorld are theoretically
guided by the understanding of how children learn and
also by the STEM concepts employed in sustaining chil-
dren’s curiosity. Instead of a traditional experimental
approach where authority of the researcher is supreme,
educational experiment values participant’s agency in

creation of transformative practice. Thus the effort as
Hedegaard [4] remarks, in an educational experiment
helps children to “formulate their own models which
create connections between theoretical concepts and
specific events”. [2: 187].

We are presenting here a snippet of data to argue how
principles of double move presented by Hedegaard [3; 4]
were used in the context of “Conceptual PlayWorld for
Families” (CPWfT) in creating a motivating condition for
children’s concept formation. Furthermore, an argument
is being made for using visual data and digital tools in re-
cording and analysing children’s concept formation. The
following four characteristics define how this CPWTf was
created in collaboration with the families:

Using group/collective activity as central to devel-
oping a problem scenario: Instead of focusing on the in-
dividual child the educational experiment was designed
with an expectation to engage the entire family. Tt is
envisaged that this collaborative activity setting, large-
ly created by the adult would create the possibility for
children to explore the problem scenario collectively.
The CPWf model makes two broad suggestions in this
regard: one it encourages parents to take different roles
alongside the child/ren. One of the parents could be just
above the child’s existing understanding and keep ask-
ing questions or making suggestions from the child’s per-
spective, the other adult could take a role of offering new
concepts or further explorations. This careful planning
to design a collective activity as suggested in the Char-
acteristic 4 and 5 of the Conceptual PlayWorld model
helps families to stretch their children’s thinking. The
image below (Figure 3) shows parents working together
to create a problem scenario.

(2) Opportunities for children to explore and for-
mulate their own ‘modes of action’: The problem sce-
nario is designed with a purpose that children would feel
empathy with the character. This empathy or affective
engagement would help children to be agentic in shap-
ing their activity setting. Therefore, an educational ex-
periment challenges the binary of researcher and the re-

Fig. 3. Shows parents working with a child in creating a collective problem scenario
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searched participants. Often in traditional experimental
settings children are merely researched. Thus, children
are not responding to the stimulus being presented by
the researcher rather creating their own developmental
conditions for learning. In one of our resource produc-
tion projects conducted in the home setting the four-
year-old child designed her own mini-game to explore
the concept further. In this case, children’s story book
Rosie’s walk was used to set up a problem scenario where
Rosie’s (the hen) friend plans to come to her house and
Rosie had to design a map so that her friend could come
and visit her. While working on this problem the child
designed a game of ‘Robot’s walk’. There were three
participants: father, daughter and her doll ‘Hiya’. The
father had to be Hiya’s robot and search for Hiya’s doll
which was lost. Hiya is in her car which was pulled by
the child using a string. The father can’t move or touch
Hiya’s car. Thus, the father was giving directions to the
child to move in different rooms as they were searching
for Hiya’s doll. This example highlights the possibility
for children’s own intentional action to become part of
an educational experiment. The image below (Figure 4)
shows the child’s exploration in the game of designing
the map for the ‘Robot’s walk’.

(3) Digital tools in supporting children’s active ex-
ploration and development of their motives: Central to
this educational experiment model has been developing
a transformative practice that can support children’s ex-
ploration. In the specific example mentioned above the
parents also used digital tools (iPad) for showing how
google map app functions if the child has to go from her
home to school. The ideal form [10] of practice helped
the child to explore her curiosity further as she wanted
to use the iPad later to search for different places. Digital
tools thus acted as an auxiliary means to enhance chil-
dren’s exploration [8].

(4) Development of thinking and concepts: In a
CPWT the effort is not to draw a one-to-one corre-
spondence between stimuli and children’s action. It
would also be worth arguing here that concept forma-
tion would not be a one-shot process. In this context the
educational experiment follows children’s engagement
in Conceptual PlayWorld over an extended period of
time. Vygotsky [11] highlighted that the mechanistic

and structural understanding of mental processes is one
of the central challenges with the experimental methods.
He remarked that,

We are intentionally simplifying the matter in order to
isolate the most essential characteristic of the experimen-
tal method in psychology. It is understood that actually
the matter is much more complex. Not one stimulus, but
a whole series of stimuli, sometimes complexly construct-
ed groups of stimuli and, corresponding to this, not one
response, but a long chain of responses or their complex
combinations characterize an experiment. [11: 31].

In the context of Conceptual PlayWorld, children’s
imagination is the central object of inquiry but it also
takes into consideration a number of bordering and aux-
iliary concepts e.g. child’s agency, logical thinking, tool-
mediated action to explain children’s concept formation.
Thus, the effort is to move away from the stimulus re-
sponse relationship to a wholeness approach that analy-
ses children’s social situation of development to under-
stand their learning and development.

A living laboratory: Educational experiment
over time

Our living laboratory and approach comes in line
with the fundamentals of a cultural-historical stand-
point and positioning in empirical research: (a) captur-
ing processes in motion, (b) recognizing past in the pres-
ent, and (¢) focusing beyond fossilized complete forms.
We present another case example in this section to il-
lustrate how data in our living laboratory is formed over
time. We foreground a systemic, holistic, and in motion
methodological approach to the collection of qualita-
tive empirical data that can capture the uniqueness of
the child’s development as well as the complexity of the
early childhood educational reality. Paying attention to
this dynamics and interrelations of child and environ-
ment is foundational to our living laboratory.

Four forms of data generation and data collection prac-
tices are presented: (a) tracing across different cultural
age periods, (b) mapping of personal pathways, (¢) track-
ing across diverse educational realities, and (d) shaping
practice with the teachers. The suggested forms are illus-

Fig. 4. Image showing child’s engagement with drawing a map for Rosie’s friend
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trated in the following tables (Tables 1, 2, 3 & 4) in regard
to the methods and tools used as well as with the theoriza-
tion that lies behind each methodological choice.

The forms come in line with a digital orientation of
data gathering and analysis discussed above. The follow-
ing scheme of digital data gathering practices exploits
a wide range of visual tools such as digital cameras and
software applications to allow illustrative practices of
analysis of the generated and collected data. The use of
digital tools creates a corpus of data where the dynam-
ics of authentic children’s experience can be unpacked.
In this framework, the processes of becoming can be
mapped, qualities such as expressions, gestures, body
positioning, sounds are captured, the transformations of
the context become visible, and layers of dialectic inter-
relations between the personality and the environment
unfold. These illustrative practices build through a deep
and extensive engagement of the researcher with the re-
search data.

Across the three cultural age periods: infants,

toddlers, and preschoolers

Following a cultural-historical research methodol-
ogy, the child’s learning and development is studied and
captured as a real-life phenomenon within the child’s
everyday educational reality in the early childhood set-
tings. Table 1 illustrates how a variety of the activity set-
tings of Conceptual PlayWords are digitally documented
(Column 4) across different classrooms with children
being in different cultural aged periods (Column 1). The
educational experiment (Column 3) of the Conceptual
PlayWorld amplified the development of imagination as
well as a wide range of STEM concepts formation (Col-
umn 2). Being with the Conceptual PlayWorld children

developed diverse and advanced forms of imagining such
as imagining led by the child, joint imagining and col-
lective imagining. They also used their imagination as a
means to develop a motive orientation to the collective,
to share an intellectual and abstract space as well as to
join, contribute and shape the group activity. Children
formed STEM concepts such as the biological charac-
teristics of a possum (Figure 1), the design process of
building a possum habitat (Figure 2), the possum as part
of the ecosystem (Figure 3) while playing within imagi-
nary situations with the early childhood teachers being
in role too (Column 2). The way a child enters into and
participates in an activity setting, the intentions and
demands she/he makes on the activity settings and the
demands made on the child as well as the practice tradi-
tions within the center are also documented (Column 5).
Using the concept of cultural age periods gives us a
different way of conceptualising the research process
over time. By following infants as they become toddlers,
and then preschoolers as presented in Table 1, we argue
that this is more than a longitudinal study. In our theo-
risation we do not just focus on the child, but study the
interrelations of child and environment over time. This
gives different possibilities in research where a common
amplified developmental practice of a Conceptual Play-
World is used in subsequent years with the same chil-
dren, as we now present in the section that follows.

Personal pathways: the transitions between

the cultural are periods

Following a developmental research methodology,
transitions have a critical role in understanding the
child’s development. Table 2 illustrates a case example
of one child participating in the activity settings of a

Table 1
Across the three cultural age periods: infants, toddlers, and preschoolers
Cultural age Digital Vignette Methods Tools Theorization
Infants — Educational — Digital video cameras — Vygotsky [11]: learning and
experiment as an (e.g. GoPro camera, 360 development within everyday
intervention within | camera, wearable cameras) experiences under amplified
everyday educational |used by the research team to | conditions
reality in the early capture the whole activity — Hedegaard [4]:
childcare centers setting in the processes of a dialectical framework that
becoming including qualities |creates condensed conditions
such as expressions, gestures, |that help researchers to
Toddlers body positioning, sounds identify through research
and implicitly or explicitly children’s development
expressed motives, intentions,
demands, practice traditions | — Lindqvist [7]: playworlds
as a space for systematic
— Application: Fleer’s interventions within everyday
Conceptual PlayWorld situations; educational and
Research tool research perspective as a unit
Preschoolers (https://www.monash.
edu/conceptual-playworld
app) used by the ECT to
capture authentic children’s
experiences and spontaneous
moments of children’s
Figure 3 engagement with the CPW
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Conceptual PlayWorld as an infant and then, a year af-
ter, participating in a different Conceptual PlayWorld as
a toddler (Column 1). The set of vignettes (Column 2)
is indicative of the way the child’s imagination is devel-
oped as the teacher introduces the ideal form of imag-
ining to the infant (Figure 1) and then the child, as a
toddler, can lead the imaginary situation independent-
ly (Figure 2). This framework allows us to follow and
study children over time (Columns 3 & 4) as they make
transitions between cultural age periods, as they move
through social situations, and as they select, shape and
transform their personal pathways (Column 5). What is
important here is that the personal pathways are concep-
tualized and mapped not as individualistic trajectories
but as a transformation, an ongoing qualitative change of
group relations, as the child develops in a dialectic inter-
relation with his/her environment.

The use of the concept of developmental pathways al-
lows us to focus on what is unique for each child and cap-
ture the nature and the qualities of her/his development
in relations to the opportunities and the possibilities that
emerge within the Conceptual PlayWorlds. Following
focused children through their transitions between dif-
ferent cultural age periods and through participating in
diverse Conceptual PlayWorlds as illustrated in Table 2,
we argue that a new cultural-historical framing in the
notion of the longitudinal study is introduced. Going be-
yond repeated observations and stable variables, we do
not aim to focus on the continuum of the gathered data.
Our focus is on closely capturing the qualitative changes
and transformations in a child’s learning and develop-
ment trajectory in dialectical relation to the social and
cultural reality of the child within the Conceptual Play-
World. That differs from longitudinal studies that aim to
explore either cultural or social changes over time. The
several ideal developmental pathways that Conceptual
PlayWorlds make available to the child and the child’s
positioning towards these pathways become visible.
Getting an insight into diverse trajectories of children
from diverse early childhood centers allows us to high-
light the catalytic role of the environment in children’s
development as presented in the following section.

Across diverse early childhood settings

From a cultural-historical methodological standpoint
what is also important is to capture how the conditions
for children’s learning and development also differ across
diverse institutional settings. The table presented below
(Table 3) illustrates how the educational experiment of a
Conceptual PlayWorld travels across diverse early child-
hood centers (Column 1). Different early childhood
educators created unique developmental conditions to
support each child’s concept formation within diverse
Conceptual PlayWords (Column 3). A wide range of qual-
ity learning experiences and opportunities for develop-
ment emerged tailored to the children’s needs in each
classroom and in each center (Figures 1, 2, 3 & 4). The va-
riety of institutional practices and the societal values that
these practices reflect were highlighted and documented
though the available visual tools (Columns 4 & 5).

Focusing on diverse institutional practices and prac-
tice traditions across different early childhood centers
or within the same setting the study showcases how dif-
ferent contexts can create diverse and unique conditions
for development. As shown in Table 3, a range of centers
participate in the study. This allows us to delve into di-
verse educational realities, to understand how societal
values are interpreted in different frameworks, how in-
stitutional contexts and practice traditions are formed,
what are the important factors that shape and reshape a
quality learning environment, and importantly, how the
child orients herself/ himself within this environment
and how she/he is shaped and shape this environment.
The added value of the across settings observations is
that it leads to a broader as well as a more accurate un-
derstanding of the educational reality oriented by the
context but not limited by it.

Shaping practice with the teachers

Within this framework, the role of the early childhood
teachers and their perspective in research are critical. In
Table 4 are illustrated several forms of collaboration be-
tween teachers and researchers (Columns 1 & 2) such as
everyday introductory professional development sessions

Table 2
Personal pathways: the transitions between the cultural age periods
Cultural age Vignette Methods Tools Theorization
Infant — Educational — Digital video cameras — Vygotsky [11]:
experiment asan | (e.g. GoPro camera, 360 camera, development as a
intervention over |wearable cameras) used by the research | process, in motion
time as part ofa | team to capture the transformations
longitudinal study | of the context, & the dialectic — Vygotsky [12]:
interrelations between the child and the | double stimulation and
environment over time auxiliary means
Toddler — Application: Fleer’s Conceptual — Hedegaard [4]:
PlayWorld Research tool several ideal
(https://www.monash.edu/conceptual- | developmental pathways
playworld/app) used by the ECTs dialectically related to
to document the flow of educational the social and cultural
Figure 2 reality in the centers over time reality of the child
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Table 3
Across diverse early childhood settings
Settings Vignette Methods Tools Theorization
Center A — Educational — Digital video cameras — Hedegaard [4]:
experiment as an (e.g. GoPro camera, 360° camera, | diverse institutional practices
intervention wearable cameras) used by the | and practice traditions across

— Across center
collaboration
through joint
planning sessions

Center B

research team to capture diverse
educational realities across
different settings

— Application: Fleer’s
Conceptual PlayWorld Research
tool (https:

different institutional settings or
within the same institution

— Hedegaard [5]: societal
values, institutional contexts
and conditions that realise

www.monash.edu/ |these values, and the personal

conceptual-playworld /app) used

orientation of the child who

Center C

Center D

Figure 4

by the ECTs to document and
reflect on their practice

enters into, is shaped by, and
who shapes their cultural
conditions

(Figure 1), interactions and reflections (Figure 2) as well
as ongoing support through consultancy and collaborative
planning (Figure 3 & 4), and follow up meetings (Figure 5)
and how the overall collaboration is documented (Col-
umn 4). The extended collaboration between early child-
hood teachers and researchers (Column 3) is beneficial in
a twofold way. Firstly, it allows both parts to contribute
to a continuous quality improvement planning based on
each part’s strengths. Secondly, capturing through diverse
ways the teachers’ perspective adds to the illustrative
practices by giving the inside story of the everyday edu-
cational routine. This framework allows research to go be-
yond the level of adding academic knowledge to the level
of shaping practice and transforming educational reality in
the process of development (Column 5).

Using Vygotsky’s and Hedegaard’s conceptualiza-
tions of the role of the researcher, we include the re-
searcher in the implementation of the study design. Like
Hedegaard, we argue that this is not a problem of prac-
tice as in action research for example, but it is a theo-
retical problem. Researching through an educational ex-
periment is a theoretical problem of development since a
condensed form of development has to be thoughtfully
designed, strongly supported and adequately studied.
The resolution key to this theoretical problem comes
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from the collaboration between the research team and
the early childhood teachers. The amplified conditions
are designed collaboratively with the early childhood
teachers in the centers who have skills to amplify learn-
ing and development through play and imagination
within the Conceptual PlayWorlds. Going beyond the
limitation of an intervention within existing contexts,
the Conceptual PlayWorlds educational experience em-
phasizes on the transformative practices that recon-
structing and enriches the existing learning and devel-
opment conditions creating opportunities that advance
and improve educational reality.

Taken together (Tables 1—4), the above dialectical
model of research practices allow us a deep insight within
the process of a child’s development and the education-
al practice as a real life and an everyday phenomenon.
Within this living laboratory, children’s participation in
research is consciously realized and understood as the
research procedure occurs with the children rather than
on the children. At the same time, teachers’ participa-
tion in research is positioned within a collaborative and
supportive environment that aims to shape practice, ad-
vance teachers’ confidence and competence and create
new ways of activity rather than document and interpret
the existing forms of activities.
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Table 4
Collaboration with the teachers
CoIl?l(e)lll;I:)lls’a(zfon Vignette Methods Tools Theorization
Introductory — Educational — Digital video cameras — Hedegaard [6]: a double

PD sessions

Interactions

experiment as an
ongoing collaboration
between teachers &
the research team

— Informal discussions
between the teacher

& the research team
during the everyday
educational reality

used by the research team
to capture the ECTs
reflexions on the process
over time

— Digital meetings that
build through a deep and
extensive engagement of
the researcher with the
research data

move of planned activities
and children’s activities;
extended collaboration
between ECT and the
research team

— Vygotsky and Luria [13]:
studying CPWs as one

and the same activity each
time in its new concrete

during everyday
educational
reality

interviews

Consultancy
during planning
sessions

(in person and
remotely)

Follow up
discussions

Figure 5

— Focus group sessions

— Stimulated recall

expressions, as the object of
research is changing over
time because the conditions
& children’s needs
andinterests are always in
the process of development

Conclusion

The examples from the home settings and early
care centres presented here makes an attempt to em-
ploy our previously theorised discussions on the prin-
ciples of a cultural-historical methodology (in the
introduction section) to develop a living laboratory
that uses digital tools both to record data but also to
amplify children’s experiences of learning. Vygotsky
[12] argued for psychology to move from “a purely
descriptive, empirical, and phenomenological study
of phenomena to disclosing their internal essence”
[12: 189]. This challenge of ‘disclosing the internal
essence’ demands a methodological approach that
could move beyond the concrete and obvious. This
paper reports two case examples where Conceptual
PlayWorld has been used as an intervention to design
possibilities for children’s STEM concept formation
in home and early care settings. This is modelled on
Hedegaard’s [6] formulation of educational experi-
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ment. Following Vygotsky’s advice of going beyond a
mechanistic relationship between variables the effort
in the living laboratory designed for this interven-
tion is to understand the higher mental functioning
in all its complexity. As Vygotsky argued the study
focuses “not on one stimulus, but a whole series of
stimuli, sometimes complexly constructed groups of
stimuli and, corresponding to this, not one response,
but a long chain of responses or their complex combi-
nations [that] characterize an experiment.” [11: 31].
Extending these arguments to understand children’s
concept formation the Conceptual PlayWorld as an
intervention creates a condensed and amplified expe-
rience for children and their caregivers and teachers
where the object of inquiry is seen:

1. in-motion

2. beyond fossilised complete forms

3. the past in the present, and

4. where the researcher has a central role in devel-
oping practice in collaboration with teachers/families,
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opening up research into child’s development as is reflec-
tive of the living laboratory.

In our first example the living laboratory is shown
through an educational experiment of a conceptual
PlayWorld in the family home. This followed by
showing how an educational experiment of a Con-
ceptual PlayWorld in a childcare setting. Together
they illustrate how a cultural-historical methodology
frames the methods of researching the development of
very young children using digital tools captured as a
living laboratory.

Vygotsky’s time did not have digital tools — there-
fore in contemporary contexts where these tools are be-
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cTaThe MpeJCTaBIeHa KOHIEIUS «KUBOI» J1abopaTopru, KOTopast TT03B0JIMIa Obl HCCIEI0BATh AUHAMUKY
JIAHHOTO KYJIbTYPHOTO BO3PACTHOTO TIEPHO/IA B IOMAIIHEI 00CTAHOBKE UJIU B IETCKHUX JOIIKOJIbHBIX YUPEKIE-
HUSX B paMKax (hoOpMUPYIOIIETro sKcrepuMenTa. Mbl paccMaTpuBaeM TeopeTHYecKue MoJI0KeHUs BbIroTcko-
0 Kak 000CHOBAaHUE JIJIs UCTIOJIb30BAHUS IIU(POBBIX UHCTPYMEHTOB UCCJIE[0BAHUS B <3KUBOLI» 1ab0PATOPUHL.
KitioueBbiMu MOMeHTaMU 17151 JTAOOPATOPUI SIBISIOTCST: 1) 0XBAT pasBUTHUS B IBIZKEHU; 2) BKIIOYEHHUE [TPO-
MIJIOTO B TEKYTIMI KOHTEKCT MCCJAEOBAHNS; 3) TIPOEKTHPOBAHNE MCCIE0OBAHII, BBIXOSAIINX 32 PAMKH 3a-
CTBIBIINX, 3aBEPIIEHHBIX (DOPM Pa3BUTHS; 4) CO3/IaHIE YCTOBUI [Tl UI3YYEHUS CBEPHYTHIX, THTEHCU(DUITNPO-
BaHHBIX BUJIOB pa3BuTusi. KOHCTPyHpoOBaHUe NCCIe/I0BATEIbCKUX KOHTEKCTOB, YIOBJIETBOPSIONIIX JaHHBIM
YCJIOBUSIM U TIO3BOJISIOIIMX CKATBIM (hOPMaM Pa3BUTHSI PACKPBITHCS, IPEACTABISAET COOOI JMHAMIYHBII U B
TO JK€ BPEMsI IMAJIEKTHYECKUI ClIOcO0 U3YUeHs PAHHETO Pa3BUuTHsL. B cTaThe Mbl paccMaTprBaeM ugpoBbie
MHCTPYMEHTBI (TaKKe Kak BUIeOCheMKa 1 ¢c60p U POBBIX JAHHBIX ), BO-IIEPBBIX, KAK 4acTh (HOPMHUPYIOIIETO
aKciepumenTa «Mup nonsgruiinoit urpsi» (Conceptual PlayWorld), a Bo-BTOpbIX, KaK 2/ieMEHT KyJIbTYPHO-
HUCTOPUYECKON KOHIIENTINU JIOHTUTIOHOTO MCCJIEI0BAHUS PA3BUTHS TIOHSITUN Y MJIAJIEHIIEB U JIeTell PAHHETO
7 IOIIKOJILHOTO BO3pacTa B opMate «KUBOi» JabopaTOpuL.

Kmoueevte cnosa: KyﬂbTypHO-HCTOpH‘{GCKHfI, METO/[, METOA0JIOTYA, paHHEe /I€TCTBO, LII/Iq)pOBOf/,I, BU-
JA€0CHEMKA, PA3BUTHUE.
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Introduction
Dedicated to the memory of E.O. Smirnova

Scientific interest in play is more than one hundred
and fifty years old. However, both recently and decades
ago, authors are forced to state that play is notoriously
difficult to define, always “escaping” from research-
ers [18; 27; 29; 35; 44; 50; 55; 62]. The variety of forms,
types, and hypostases of play is too vast.

The majority of modern authors approach the prob-
lem of play definition from the point of view of revealing
and describing every specific feature of play (criterion-
based definition). Thus, play is most often defined as
being voluntary, internally motivated, process-oriented
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rather than result-based, spontaneous, joyous and pleas-
ant, active involvement with an occasional element of
make-believe [21; 35; 44; 62]. Other authors [46; 51],
based on L. Wittgenstein’s philosophical concept of
“family resemblances”, suggest studying play without
defining what play is or what it should be.

Despite its clearly ambiguous terminology, play is be-
ing actively studied — both in terms of theoretical concep-
tualization and in terms of collecting more and more new
empirical data. At the same time, serious methodological
problems are pointed out in empirical studies of play [13;
19; 35; 55; 58]. It is not always clear which aspect of play
was in focus and why is it that different types and compo-
nents of play are measured in many unrelated ways. The
very methods of play evaluation are developed within the
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framework of different theoretical approaches to its un-
derstanding, and accordingly, the attention of researchers
is focused on different aspects of play, and they use differ-
ent approaches to interpret its outcomes. That is why the
mechanisms of play influence on development remain un-
clear and the chances for reproducing successful interven-
tions are limited [55; 58]. In this regard, highly relevant is
the analytical review of psychological papers that would
highlight key contemporary problems of children’s play:
approaches in defining, classifying, understanding the
structure and development of play, the methodology of
contemporary research, and methods it uses to assess play.
Moreover, this analysis is important from a historical per-
spective, since classical game theories and child develop-
ment and particularly the cultural-historical approach,
continue to guide contemporary research in this field on a
grand scale. No such overview is currently available in the
Russian or foreign literature.

Classic theories of play

For more than one hundred years, researchers of play
have been trying to define the role of play in children’s
development which they see as an important factor in
a child’s emotional, social and cognitive development.

Table 1 summarizes some of the basic play theories in a
historical perspective.

In the first half of the 20th century, two traditions began
to develop that define the theoretical foundations of most
modern play research. One of them is based on the theory of
J. Piaget, who considers play in the context of cognitive devel-
opment. Symbolic play is a form of assimilation; it interferes
with accommodation and is a maladaptive process that chil-
dren grow out of with time [33; 45]. For G. Piaget, play is an
indicator of development rather than its engine. Its emergence
in children of about 18 months signifies the development of
the semiotic function — an ability to represent an absent ob-
ject or an event that is not directly perceived through symbols
or signs. Paradoxically, J. Piaget’s impact on researchers who
held play to be important for development was enormous, al-
though he himself did not consider play critical for the devel-
opment of logical thinking which he studied.

If in the spirit of constructivism, J. Piaget believed the
child to be a creator of its own cognition, L.S. Vygotsky,
the founder of the other tradition, showed that cognitive
development in play is primarily due to interaction be-
tween the child and a sensitive adult and other children
[2]. Because children are capable of imagining something
only from their own available experience, role play is pre-
determined by what is in culture. That is, children play at
activities and roles that exist in a given culture.

Table 1

Main theories of play

Theory Title

A brief summary of the theory

1

2

Early theories [38; 50; 56]:

G. Spencer’s theory of

Play is an uncontrollable desire, a way to “let off steam”, to spend excess energy in childhood.

K. Groos (1899)

surplus energy (1878)

M. Lazarus’s Theory of Play stems from a lack of energy and is needed to restore strength after work.

Relaxation (1883)

Theory of Exercise by In a broad sense, play is the training of instincts and skills that will be needed in future adult life.

For example, playing parents trains parenting sKkills.

Theory of recapitulation by
S. Hall (1886)

Ontogenesis repeats phylogeny, and in play the child plays out the developmental stages of the
human race: the animal, the savage, a representative of traditional society, etc. This helps the
child get rid of primitive instincts that are superfluous in modern society.

Pedagogical theory of play
by J. Dewey (1900)

Teaching should be reduced mainly to play and labor activity, where each action of the child
becomes an instrument of his knowledge, his own discovery, a way of comprehending the truth.
By reconstructing its experience in play, the child perceives the meaning of it and develops con-
sciousness and skills.

Classical theories:

The Psychodynamic Theory
of Play by Z. Freud (1920)

Play is necessary for children’s emotional development. In play children can live out the fulfill-
ment of their wishes, cope with traumatic experiences and strong negative feelings [38; 50; 56].

L.S. Vygotsky’s Cultural
and Historical Approach
(1933)

Play is a culturally conditioned phenomenon at the same time it is “imbued” with the child’s
personal meaning and imagination. Peer play is of special importance. It is a transitional stage
from a child’s thinking, limited by the properties of the current situation, to the thinking that is
completely free from these limitations [2].

Cultural Theory by
J. Huizinga (1938)

Human culture occurs and unfolds in play. Play is older than culture, because all the main
features of play can also be observed in animals. Every game has certain rules, performs certain
functions and brings pleasure and joy [38; 50; 56].

The theory of socialization
by G.H. Mead (1934)

Play is a model of social interaction and a means of assimilating social attitudes, and thus is a
means of formation of a socialized personality. Play role is the equivalent of a social role. Initial
social attitudes arise in free role-playing with changing roles, more complex and generalized — in
a game that has rules due to the fact that it is necessary to take into account simultaneously dif-
ferent role positions [4].
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Theory Title

A brief summary of the theory

1

2

Cognitive theory of play by
J. Piaget (1945)

The development of play takes place spontaneously, according to the stages of intellectual matu-
ration, which moves in the direction of an increasingly adequate reflection of reality. Spontane-
ous play is the prevalence of assimilation processes over those of accommodation. Three types of
structures are typical for children’s games: exercise — symbol — rule. The development of play is
connected with the successive change of these structures [45].

D. Berlyne’s Arousal modu-
lation theory (1960)

Play helps to maintain optimum excitement in the child’s central nervous system. Stimulation,
such as the appearance of a new object, increases excitement. Playing with this object helps to
reduce excitement, because it becomes familiar and customary in play. Lack of stimulation leads
to boredom and search behavior [38; 50; 56].

J. Bruner’s Theory of De-
velopment (1968)

It focuses on the drama function in developing behavioral flexibility. In play, children focus on
their behavior and do it without looking at the end result, experimenting and creating new be-
havioral combinations and practices which would be unattainable if children were under pressure
to achieve the goal. New behavioral strategies that appeared in play later become part of more
complex activities [38; 50; 56].

G. Bateson’s metacommu-
nication theory (1955)

Play is based on interaction that children engage in by playing together. Children make it clear
to each other that they are playing and what is going on is not real, and in doing so they learn to
act simultaneously on two levels: the imaginary one and the real one. Children learn not about
the roles that they take on in a game, but about the concept of the role itself, so they learn to
learn through play. Play is a metacommunicative context of reality and gives birth to a cultural
and personal identity [38; 50; 56].

Modern concepts of play:

Playworlds (G. Lindgvist,
1995)

Playworlds is a concept based on L.S. Vygotsky’s ideas. It is a collective role-playing game for
children and the teacher, who play complex stories with problematic situations, taken from
stories and fairy tales. Playworlds provide a context for educational interventions, but it is im-
portant that the teacher be fully involved as a participant or a character in the play. This enables
him to put educational tasks in the context of an imaginary situation, thus not only achieving
pedagogical goals, but also developing and inspiring the game [36; 40].

The ambiguity of play
(B. Sutton-Smith, 1995)

Without associating himself with any of the theories, B. Sutton-Smith tried to view play from
all possible perspectives. Among other things, he pointed to the duality of play and its “shadow”
aspects: play may prove to be a very painful experience for a player, and children in play not
only recreate the social order, but also destroy it. Play needs to be studied in the perspective of a
lifetime because adults, like children, get involved in all types of games [61].

The cultural-activity con-
cept of play (B. van Oers,
2013)

It is based on L.S. Vygotsky’s cultural-historical approach and A.N. Leontiev’s theory of activity,
but it places even greater emphasis on the cultural foundations of play. As a phenomenon, play
depends on cultural values and decisions. Play is an activity with a high level of involvement of
its participants who follow certain implicit or explicit rules and have some freedom in interpret-
ing these rules and choosing other elements of this activity (for example, attributes, goals, etc.).
Each activity can in principle take the form of play if children participate voluntarily, follow the
rules, and are at liberty to choose how to carry out this activity [42, 43].

Play as the Zone of
proximal develop-
ment (G.G. Kravtsov,
E.E. Kravtsova, 2017)

Following L.S. Vygotsky, they consider an imaginary situation to be the criterion of play and
emphasize its dual-positional aspect as its essential characteristic. Play has characteristics similar
to those of the proximal development zone. Developmental preschool education is considered in
terms of creating conditions for forming and developing the two-subject nature. It is to accom-
plish three objectives: to form psychological readiness for play, to teach how to play and to use
play as a learning means [5].

Play as a form of freedom
and autonomy (E. Singer,
2015; E.O. Smirnova,
2019)

Elements of play in early childhood are pleasure, a sense of freedom, and co-constructing a
common meaning through rules and rhythms. Considering the features of early education,
Singer argues that play and “playfulness” should be its key characteristics. But when there is
predominant focus on educational tasks in play, this aspect of play is lost [30, 52]. In Russia,
similar ideas were expressed by E. O. Smirnova, who emphasized that a child’s personal
development takes place in the child’s initiative independent actions. And play is the main form
of manifesting this initiative while adults’ protective, gentle attitude towards children’s safety
and autonomy tends to block the child’s display of initiative [9].

Classifications of play

In considering a child’s natural (without an adult)
play as a basis for the child’s psychological well-being,
B. Hughes describes 16 types of play: communication
play, creative play, deep play, fantasy and imaginative
play, dramatic play, exploratory play, locomotor play,

object play, mastery play, recapitulative play, role play,
rough and tumble play, social play, social-dramatic play
and symbolic play [15]. This totally descriptive typol-
ogy contains the names of games generally accepted in
foreign literature, and also shows how unlike it is, for
example, compared to the domestic classification, which
is built on different foundations: directorial, figurative,
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storyline and role play, play with rules and play accord-
ing to rules [5].

Games are also classified according to the degree of
the child’s socialization in play. Development is consid-
ered to evolve from solitary play (a child plays by itself
with objects/toys) to parallel play (children play nearby
with similar objects/toys, i.e., share their space playing
a solitary game) and associative play (children inter-
act with each other by exchanging play materials). The
highest level of socialization in play is cooperative play
that occurs between two or more children when they
start exchanging ideas about play and toys. Rules appear
in such a game and everyone knows what role he or she
is playing. The key difference from the previous stages is
the emergence of communication about play itself [54].

Researchers pay special attention to pretend play.
The classics believed this particular type of play to be
dominant in preschool age and, in general, never con-
sidered the phenomenon of play in the perspective of a
lifetime, as they held that play is important for develop-
ment only in preschool childhood. In foreign literature,
pretend play is an umbrella term for variants options of
games that include an element of make-believe, acting,
or “as if” presentations: dramatic play, role play, fantasy
play, and playing with substitute objects [33; 62]. At the
same time, play may be solitary or social pretend play
and may partially combine with other types of play. For
example, locomotor play combines with pretend play if
children pretend to be fighters in the ring [62].

Play structure

Consideration of different theoretical approaches to
play shows that they focus on different aspects of pre-
tend play: affect, interaction between players and an
adult, treatment of objects / toys, the degree of role ac-
ceptance, the content of play, the themes and complexity
of stories, the nature of play actions, the system of rules
and ways of play organization, the frequency and dura-
tion of games, etc.

L.S. Vygotsky believed that pretend and role-play
had three key characteristics: children create an imagi-
nary situation, assume roles and act upon them, and also
follow a set of rules dictated by their specific roles. Each
of these aspects is important and contributes to the de-
velopment of higher mental functions [2].

D.B. Elkonin made a distinction between the theme
of play (the sphere of reality that is reflected in the
game) and its content (what from this sphere is precisely
reflected in play). To describe the levels of play develop-
ment he used four parameters: the content of play, roles,
character and logic of play actions, and also the child’s
reaction to the breach of play logic [16].

B. Thompson and T. Goldstein attempted to formu-
late the hierarchical model of play based on the analysis
of almost two hundred modern articles on the relation-
ship between play and child development. They identi-
fied the following stages/components of play: (1) object
substitution (using an object as if it were not what it re-
ally is), (2) attributing imaginary properties/animation
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(attributing the properties of a living thing to an object
that does not have them), (3) social interactions within
a pretend act (two or more children agree to replace an
object or attribute imaginary properties verbally or non-
verbally), (4) role acceptance (the child pretends to be
someone when interacting with other children) and (5)
metacommunication involved in play (planning, agree-
ments, rules, role distribution in order to organize role-
play that includes complex scenarios and stories). In the
authors’ opinion, it is sufficient for a child to demon-
strate any of these components to enable him or her able
to say that there is pretend play going on. In this case,
more advanced components include all lower levels [58].

Play development

It is noted that when talking about the development
of play most foreign researchers somehow reproduce
the sequence described by J. Piaget: from sensorimotor
to symbolic play and then to play with rules, the cen-
tral element of which is symbolic representation and use
of objects in an unusual, non-literal way. According to
J. Piaget, typically developing children start to engage in
this type of play before the age of 2 years and it reaches
its climax when they are 3—4 years old and gradually
fades away before the age of 6 years, although some chil-
dren continue to play at an older age [42; 45].

In line with the cultural-historical approach, there are
more meaningful concepts. One of them has been devel-
oped by E.E. Kravtsova and G.G. Kravtsov [5] and traces
play development up to the adult age. The first kind of inde-
pendent, “real” children’s play is directorial. It is still very
similar to the object-manipulative activity, but already has
all the features of play: dual-subjectivity (the child controls
the progress of a game, but is also a participant in it), an
imaginary situation (actions with objects gain meaning in
its logic), toys and objects are used as means for plot realiza-
tion. Then at the age of 3—4 there emerges imaginary play
when a child identifies itself with someone or something
and tries in its behavior to reproduce what it has identified
itself with. There is neither pretend or role relations typical
for pretend and role play which is due to emerge at the next
stage — at the age of 4—5. This kind of play combines figu-
rative and directorial lines of play development and mental
development. If the previous two play types were mainly
individual, then pretend and role play, even being realized
by a single subject, is collective in its nature and implies
obligatory interaction with other people, play partners.
At the next stage of development comes play with rules
(5—6 years) in which play actions are strictly subordinated
to a concrete set of rules, and the rules define the charac-
ter and features of the game itself. Appearance of play with
rules coincides with the end of preschool age. Based on the
two-subject criterion the authors, however, consider play
development further: play according to rules (younger
schoolchildren), literary play (teenage age), theatrical play
(older teenage age), play with the image of “I” and playing
at jobs (youth age) and, finally, adult games.

B. van Oers [42] offers his own view of play and its de-
velopment in ontogenesis, based on A.N. Leontiev’s theory
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of activity. He believes that from the point of view of ac-
tivity, play appears to be an absolutely cultural construct
based on cultural traditions, practices and beliefs about
how, when and why it can take place. In this case, play
development is a process of self-regulation development
through mastering more diverse and increasingly com-
plex rules. It is the development of the ability to continue
to play in increasingly complex and culturally regulated
activities under the conditions of freedom admissible by
established practice. Indeed, anthropological research has
found pretend play to be present in all cultures. However,
the frequency, themes, and parental involvement in these
games vary from culture to culture. Family and social val-
ues are an important source of these differences [33; 46].

Contemporary play research

Over the past few decades, a large amount of data
has been accumulated to support L.S. Vygotsky’s thesis
about the key role of play in the development and educa-
tion of preschool children [35]. Pretend play is believed to
contribute to the development of social skills, creativity,
intellect, theory of mind, executive functions, emotional
regulation, counterfactual reasoning, symbolic thinking,
and the ability to solve problems and provide arguments
[1; 6; 22; 24; 28; 32; 34; 35; 39; 48; 53; 57]. There are also
studies linking play and academic results [41; 59; 60]. At
the same time, based on the outcomes of extensive re-
search analysis, A. Lillard and colleagues had to state that
if play was really related to a child’s development, it was
still not obvious how critical this connection could be as
there was a lot of evidence in favor of equifinality (play
helps development, but it is only one of possible routes of
development — other activities may work the same way
or even better) and epiphenomenalism (play is an epiphe-
nomenon or a by-product of another activity or condition
that actually contributes to development) [35]. Much of
this uncertainty is due to methodological difficulties in
evaluating play and the imperfection of the tools that ex-
ist for this end. In addition to finding links between play
and child development, contemporary research also ex-
amines play in the context of learning: how an adult can
participate in play and use it for educational purposes.

Play and learning

All variations of approaches to the construction of
“playful” learning are based on the cultural-historical
theory of L, S. Vygotsky and the works of D.B. Elkonin
and AN. Leontiev. In particular, L.S. Vygotsky’s thesis
that an adult (teacher, educator) is needed to expand the
cultural and social experience of a child that could form
the basis of his or her imagination and enrich the child’s
play, acquaint the child with new forms of play and sup-
port its development [17; 43; 46; 47].

In foreign literature, there are a number of terms that
reflect the use of play in the education of preschool chil-
dren: playful learning, play-responsive learning, play-
based learning. In general, play-based learning is a peda-
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gogical approach that combines playful, child-initiated
elements with the intervention of an adult who pursues
some educational objectives [47]. Playful learning is an
umbrella term that includes what is called both free and
guided play [31]. Both types of play promote learning, but
in guided play the adult pursues a certain educational ob-
jective and structures the gaming space accordingly. He
can do this in two ways by simply providing suitable ma-
terials (e.g., paints to help them learn how to distinguish
colors) or by joining the play. The adult’s participation in
play, however, requires certain conditions to be met. In
order not to ruin the child’s play, the adult should not re-
strict the child’s freedom or impose rules that contradict
children’s playing needs at that moment [42; 43].

P. Hakkarainen identifies criteria for a successful
adult intervention in children’s role-playing game: the
idea of play should come from children while the adult
actively participates in the discussion and helps to de-
velop it; the adult grows into his role and plays too; the
adult is emotionally involved in the game; he enters into
spontaneous dialogues from the role and participates
in the play events; he supports dramatic tension in the
story, helps to develop a coherent and fascinating story;
he promotes dynamics and involvement (for example,
when the game might have become boring, the adult in-
troduced a new character or a turn of events) [29].

Based on their interviews and observations in kinder-
garten groups, A. Pyle and E. Daniels identified five dif-
ferent play types that form a continuum in adult involve-
ment: free play; assistance in a game where the teacher
expands the children’s free play by making thematic “in-
puts” (e.g., bringing books about planes to children build-
ing an airplane); and collaborative play with a shared lo-
cus of control (the teacher and children together devise
a context for a game, including the topic and necessary
materials); play-based learning as an integration of skills
that do not normally occur in play in a natural way (e.g.,
counting and recording the number of flowers in a flower
store); didactic games designed to teach certain manda-
tory mathematical and linguistic elements [47].

M. Fleer also uses free play observations to formulate
a typology that reflects a teacher’s actions and position
in relation to the imagined situation: the teacher’s prox-
imity to the game; the teacher’s intention is parallel to
that of the children; the teacher follows the children’s
game; the teacher is involved in conversations with the
children about the imagined situation in their game; the
teacher is inside the children’s game [37].

In the domestic tradition, the role of communication
with an adult in the development of play was highlighted
by M.I. Lisina: the emergence of role-playing is geneti-
cally associated with the formation of object actions un-
der the guidance of adults in early childhood and with
a change in the nature of communication, when a child
begins to look for an adult’s attention and approval of his
or her own play and object actions [3]. E. O. Smirnova, a
student of MLI. Lisina, introduced and analyzed the con-
cept of “a teacher’s play competence”. She considered
different variants of the educator’s position in children’s
play: detached, didactic and supporting, all of them be-
ing based on play competence. A teacher with a detached
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position does not pay attention to children playing, tak-
ing a “let-them-play-as-they-want” attitude to it and re-
garding it a useless activity. When he assumes a didactic
position, all the teacher’s activities are aimed at teaching
children to play. Being aware of the importance of play
for development, the teacher wants children to play cor-
rectly, so he himself allots the roles, provides the game
plot, prompting them who is to say what, etc. Such an
educator is characterized by confidence in his or her
judgment and desire to pass their knowledge and expe-
rience to children. And if children deviate from a given
course by showing initiative, it is perceived as a violation
of the norm which has to be suppressed.

The teacher’s supportive attitude aims to back chil-
dren’s initiative in a game. The teacher is both a partner in,
and organizer of, a game. The degree and nature of his or her
involvement depend on children’s situation and play skills.
To show children examples of higher-level play, the teacher
may address them on behalf of a new role, to suggest a new
turn of the plot if the game gets “stuck”, and to take on an
additional role that stimulates plot development.

Such a teacher plays along with children and his or her
play competence consists of three main abilities: developed
imagination that makes it possible to overcome stereotypes
and create new images and plots; emotional expression and
artistry that involve children in an imagined situation; and,
finally, support for children’s own initiative and autono-
my and confidence in their own abilities [8]. In doing so,
E.O. Smirnova contrasts play as an independent activity
and play-based learning tools. The use of play-based learn-
ing methods implies not only an adult’s initiative but also
his or her direct guidance. For example, games based on
adult-developed scenarios, the use of toys or fairy-tale plots
in class have nothing to do with real play and do not lead to
the development of a child’s independence [7].

Play research methods

To assess preschoolers’ play activity, E.O. Smirnova
developed a method that procedurally consists of ob-
servation in specially created conditions [6]. After an
object environment has been modeled in the playroom,
a group of 2-4 children are encouraged to play on their
own. Observers assess a game which is free from adults’
suggestions or images that are embodied in toys. Among
the materials offered to children, are the multifunc-
tional, “open” materials: fabrics of different textures, a
roll of fabric, clothespins, ropes, ribbons, ribbands, elas-
tic bands, small logs and sticks, wooden rings, cup lin-
ers, chestnuts, cones, cardboard boxes of different sizes,
etc. All these materials are placed within the children’s
reach. On average, a group of children is observed for
40 minutes. The following blocks and indicators are as-
sessed in conditional points from 0 (total absence) to 3
(a high degree of manifestation): substitution level (ob-
ject, positional, spatial ones); interaction (organizational
and intra-play); and the play plan (level, extent, execu-
tion and sustainability of the play idea).

Let us also consider several frequently mentioned and
widely-used foreign methods [20; 23; 25; 48; 49; 55; 58].
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Child-Initiated Pretend Play Assessment (ChiPPA)
is an observation-based methodology that both assesses
play in specially created conditions and excludes adult
intervention. But unlike the previous method, it assesses
solitary play. First, the child is offered toys with clear func-
tionality (for example, miniature animal figures) and then
unstructured materials such as pieces of fabric and sticks.
The observation lasts for 18 or 30 minutes. The observers
assess the level of complexity and self-organization in the
game: the percentage of specific play actions, the number
of object substitutions and the number of imitation ac-
tions. The tool was created for therapeutic practice and it
also makes it possible to define play themes and styles that
indicate possible deficits in the game.

The Affect in Play Scale — Preschool (APS-P) is an-
other standardized observation-based tool that focuses
on affective manifestations and cognitive components of
play. The child is told a short unfinished story and then
is asked to play on his or her own and simultaneously is
provided with a set of plastic animals, cups, a car toy and
a rubber ball. The session is recorded on video.

Same as in the previous method, solitary play alone is
assessed here. The scale of cognitive assessment includes
play organization (quality and complexity of the plot),
imagination (novelty and uniqueness of play), comfort
in play (engagement in, and pleasure from, play). The
scale of affect estimation includes frequency of affective
manifestations, variety of affective manifestations (from
11 affective manifestations: happiness/ satisfaction; anx-
iety/fear; sadness/pain; frustration/dissatisfaction; care
/bonding; aggression; oral aggression, etc.), the intensity
of affective manifestations (on a scale of 1 to 5). As seen
from the list of the indicators being assessed, the meth-
odology is developed in line with the psychoanalytic ap-
proach in order to, first of all, provide information for
planning therapeutic interventions and tracking their
effectiveness. Therefore, here play serves rather as a con-
text for assessing the psychological state of the child.

The Test of Pretend Play (ToPP; formerly known as
the Warwick Symbolic Play Test or WSPT), unlike pre-
vious tools, is a structured test method that focuses on
the symbolic aspects of play and offers verbal and non-
verbal test options for children aged 1—6 years: with
items from everyday life, with toys and unstructured
materials, with toys only or without toys and materials.

During the test session, the tester invites a child to play
and provides standardized hints if necessary. Three types
of symbolic play are assessed: object substitution (for ex-
ample, a napkin as a blanket), referring to a missing object
as if it were there (for example, drinking imaginary tea)
and assigning imaginary characteristics to an object (for
example, the doll is sick). In addition, the child’s ability to
link several symbolic actions into a meaningful sequence is
assessed. Raw test scores can be translated into age norms.
The theoretical basis of this test is also evident from its de-
sign and assessed parameters — the theory of J. Piaget and
the psychology of development, where play is an indicator
of the child’s level of cognitive development.

The Smilansky Scale for the Evaluation of Dramatic
and Socio-Dramatic Play (SSEDSP) assesses peer play
through in vivo observation of free play. The duration of
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the observation is 20 or 30 minutes, this time is divided
into short intervals. Qualitative and quantitative assess-
ment allows one to draw conclusions about the level of de-
velopment of the storyline and pretend-role playing. The
test assesses the presence or absence of six pretend play
elements, four of which are typical for solitary play, two for
peer-only play: imitation (figurative) pretend-role play,
object substitution, make-believe when referring to ac-
tions and situations, duration of role play (at least, 10 min-
utes long), interaction (at least, two children interact in
the context of a play episode) and verbal communication
in play. The play environment should include materials as-
sociated with a household, a hospital, a store, unstructured
materials, clothes for changing and a set of tools. The scale
was originally designed to assess the development of play
among children at risk level from low-income families.

The Penn Interactive Peer Play Scale (PIPPS) is
a 32-point questionnaire with versions for parents and
teachers. Just as the previous scale, it was designed to
do research on children from low-income families. The
teacher/parent should note how they observed a partic-
ular behavior in a child’s free play. Three parameters are
evaluated on the Likert scale: disruption of the play pro-
cess, quitting the game and active participation in play
interaction. That is, it is not play itself that is evaluated,
but the nature of interpersonal interaction with peers in
the context of play.

From this brief description we can see how the under-
standing of play and the content of methodology depend
on the purpose of its creation and the theoretical basis.
Most methodologies focus on the child and not on play.
Play serves as a means or context for diagnosing the child’s
social adaptation, affective or cognitive spheres. Of the
methodologies described in this article, only two are di-
rectly focused on the evaluation of play and its significant
components, and both of them are developed within the
cultural-historical approach, reflecting the definition of
play given in the works by L.S. Vygotsky and D.B. Elko-
nin (the Smilansky Scale for the Evaluation of Dramatic
and Socio-Dramatic Play and E.O. Smirnova’s Method of
Evaluating the Level of Play). Their comparative descrip-
tion is provided in Table 2, which shows that the national
method allows for the most complete and differentiated
assessment of the level of children’s play development. It
is noteworthy, however, that none of the methods reflect
how a child experiences play and play events [37] and re-
cord the theme and content of play [16].

From the point of view of the application procedure
the methods can be divided into several categories: ob-
servation in vivo; observation in laboratory (specially
created) conditions; structured task-based methods; a
questionnaire for adults from the child’s environment
(teachers, parents). There are also methods that are
based on self-reporting, but they are usually designed

Table 2

Comparison of play evaluation methods: The Smilansky Scale for the Evaluation of Dramatic
and Socio-Dramatic Play and E.O. Smirnova’s Method of Assessment of the Play Activity Level

Description of the method

The Smilansky Scale for the Evaluation of
Dramatic and Socio-Dramatic Play

E.O. Smirnova’s Method of Assessment
of the Play Activity Level

intervals

1 2 3
Procedure Observation in the natural environment Observation in specially created conditions
Object of observation Free play — solitary and with peers Peer play
Duration of observation 20 or 30 minutes long, divided into 5-minute |40 minutes

Materials

Toys and role play attributes imitating real
objects

Polyfunctional “open” materials

Scale of evaluation

The Likert Scale from 0 (total absence) to 3
(vivid degree of manifestation)

The Likert Scale from 0 (total absence) to
3 (vivid degree of manifestation)

Evaluation result

Level of pretend play development

Level of pretend play development

Evaluated Play Components
according to Thompson &
Goldstein, 2019

related to play organization;

(1) Substitution of objects; + +
(2) Assignment of imaginary +
properties/animation;

(3) Social interactions within |+ (actions and verbal communication in play) |+
make-believe;

(4) Role acceptance; + (image role play and make-believe about +

actions and situations)

(5) Metacommunication +

+ duration of a play episode

+ Spatial substitution (creation and semantic
differentiation of the play space)

+ evaluation of the play plan (level of the
idea, its expansion, execution of the idea and
sustainability of the play idea)
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for older children and adults. An example of this method
is the Fantasy Play Interview/Imaginative Play Predis-
position Interview, where a child is asked about his or
her favorite play, what he or she likes to do alone, about
talking to himself or herself and thoughts before going to
bed, etc. The interview assesses play orientation to find
out if it is fantasy-oriented or reality-oriented [20].

Conclusions

1. Play in childhood is an extremely complex phe-
nomenon. It starts and becomes more complex in onto-
genesis at a preschool age, it may take different forms and
serve purposefully for developmental and educational
goals. Play is actively and widely studied by using differ-
ent methods including a formative experiment. The lit-
erature analysis demonstrates confusion and vagueness
of the terminology due to a large scattering of theoretical
views and methodological approaches to play research.
This creates major methodological difficulties in the de-
velopment and conduct of empirical research and influ-
ences the results of these studies, and, consequently, the
ideas about the impact of play on a child’s life.

2. The two classical views on preschool children’s
play continue to significantly determine modern re-
search trends in this area. According to the first point
of view formulated in J. Piaget’s operational theory of
intellectual development, play is seen as an indicator of
development rather than its driving force. The follow-
ers of the second point of view, which is based on the
cultural-historical concept of L.S. Vygotsky [1; 2; 5; 39;
53], describe play as a leading activity for preschool chil-
dren in the course of which the child development takes
place (L.S. Vygotsky, AN. Leontiev, D.B. Elkonin, etc.).

3. The scientific literature presents various play clas-
sifications. Their differences are determined by the in-
terpretation of the phenomenon of play, which is based
on the author’s theoretical positions, the age group of
the participants in play, and other characteristics [5; 15;
18; 27; 29; 35; 44; 50; 55; 62]. The absence of a generally
accepted classification and play theory indicates the rel-
evance and necessity of research into this problem.

4. Modern research presents two sets of data, some of
which confirm the leading role of play in child develop-
ment [22; 24; 28; 32; 34; 57]; others indicate a limited
impact of play on child development [35].

5. The publications reflect a strong trend towards a
search for ways to use the play format in preschool edu-
cation [43; 46; 47]. At the same time, it is noted that an
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Introduction

This study examines participants’ engagement in learn-
ing in the Pedagogical Information and Communication
Technology (ICTPED) Massive Open Online Course
(MOOC) aimed to enhance the professional digital com-
petence (PDC) of pre- and in-service teachers in Norway.
The study also provides an insight into how participants’
engagement in learning may enhance their agency as in-
dependent and conscientious learners in digital environ-
ments. Research describes teacher PDC as a multifaceted
concept that involves a wide range of knowledge, skills and
attitudes required when using information and communi-
cation technology (ICT) in teaching and learning [ 26; 35;
36; 42]. Continuous advances in digital technology urge
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teachers as professionals to constantly develop their digi-
tal competence [5] and, by engaging in teaching practices,
enhance the development of their students’ digital com-
petence [21; 25; 49]. The emphasis on the developmental
aspect makes teachers’ PDC to be inherently connected
with teacher agency as digitally competent teachers. Re-
searchers have discussed the usefulness of MOOCs for
enhancing teachers’” professional development [8; 28; 29;
55]; however, little research has explored how teachers
engage in learning in MOOCs with the aim of enhancing
their PDC. This study addresses this gap by examining
how pre- and in-service teachers engaged in learning in
the ICTPED MOOC to develop their agentic capacity as
digitally competent teachers. Such a discussion is timely
in light of the current reflections on the epistemological
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and ontological consequences of digitalisation that affect
educational practices [32; 33; 53].

Epistemological and ontological aspects
of transformative digital agency

This study adopts the Vygotskian view on agency,
wherein agency is considered as an active pursuit to de-
velop human cognition within collective, material-semiotic
activities embedded in the sociocultural world [50]. Par-
ticipants engage in activities that are not only enacted and
fluid but also continuously developed by them. Such a per-
spective emphasises the ontological aspect of human agen-
cy, positioning humans as the social actors and agentive
co-creators of the practices they engage in. This resonates
with the views and understandings of learners’ agency as an
ability to propel themselves forward while recognising and
responding to the demands in tasks and with increasing
competence, to reposition themselves within a knowledge
domain [14; 37; 40]. Although such an agentic capacity is
developed in learners through their individual contribu-
tions, the collective dimension is primary because each con-
tribution is relational, representing a nexus of interactions
with other people, history and the world [50]. In many
ways, participants’ engagement in learning in MOOCs
can be seen as individual contributions to the collectively
developed practices initiated by the team of MOOC de-
signers. When engaging in learning, participants reposition
themselves within these practices to move forward by cre-
ating their learning trajectories. To do so, students need to
orient themselves among the variety of available resources
and activities, select the appropriate ones and adopt them
according to their learning needs. From this perspective,
learners’ digital agency in MOQOC:s reflects the capacity
to select appropriate digital resources, utilise them in the
learning activities and therefore reposition themselves in
the knowledge (epistemic) practices in the pre-designed
digital environments. Learners’ digital agency is of trans-
formative (ontological) nature [7] and may reflect the par-
ticipants’ growing capacity in learning to learn [16; 18].
Therefore, the digital agency that participants may develop
by engaging in digital environments has epistemological
and ontological grounds. The unique aspect of learning in
MOOC:s is that students’ actions are embedded in digital
learning environments and may therefore exemplify new
epistemic (embedded) practices [51]. By engaging in such
practices, learners may develop their embedded cognition
[32; 53]. Understanding students’ embedded practices is of
primary importance for the design of digital learning spaces
to enhance learning and the development of students as in-
dependent and conscientious learners. This complex mat-
ter can be addressed by examining how participants engage
in learning to enact the design of MOOC:s.

Learning activities in online courses
and MOOCs

The activities that students may engage in online
courses constitute a learning design that is described as a
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methodology to make informed decisions in how to design
learning activities in digital spaces [10] and that may have
a significant impact on learner experience [41]. G. Salm-
on [47] offers a five-sage model to design online learning
courses: 1) access and motivation; 2) online socialisation;
3) information exchange; 4) knowledge construction and
5) development. This model is argued to possibly enhance
online learning, favourable contributions, interactions
among participants and increased student satisfaction.
Based on the investigation of the frequently used pedagog-
ical tools in 24 MOOC:s, it was reported that although the
pedagogical approaches had significant variations, most
online courses utilised traditional classroom methods,
such as lectures, group discussions and multiple-choice
assignments [52]. The findings showed that students
were more satisfied with online courses that included so-
cial interactions and reflections, and a major challenge for
MOOC instructors was to create premises for students’
interactions and engagement. J. Kasch et al. [27] designed
a framework that integrates four common educational
design principles to support formative assessment and
feedback in MOOCs. The analyses results of utilising the
framework in five cases studies indicated that providing
quality feedback at a large scale with low teacher costs is
challenging in MOOCs and this can be improved by add-
ing scalable feedback methods, such as sum-up videos that
respond to student needs and lectures videos that guide
students through the several scenarios that can be applied
in MOOCs. Improvements are also needed in multiple-
choice assignments and can be achieved by increasing
the diversity of question types and answer options [27].
Another review of 102 studies on learning and teaching
in MOOC:s identified four key learning and teaching fac-
tors: learner factors, teaching context, learner engagement
and learning outcomes [13]. The authors reported that
the systematic research on learning and teaching trends
in MOOC:s is limited and that the relationships between
many learning and teaching factors in MOOCs have not
been identified.

In an attempt to address participants’ learning in
MOOCs, the motivation and self-regulated aspects of
learning in online environments have been investigated
and the correlations between self-regulated learning be-
haviour and academic achievement have been identified
[4; 24; 31; 48; 58]. The studies show that participation
in MOOC:s challenges learners to develop self-organisa-
tion and self-motivation as well as a reasonable amount
of technical proficiency to manage the abundance of re-
sources and the more open format of courses [34; 46].
These findings suggest that learning in MOOC:s is com-
plex and nuanced and that learners are in need of re-
sources to enhance their agentic capacity to learn [18].
W.M. Renning [43] examined the participants’ motiva-
tion and other factors that contribute to their ability to
complete online courses and revealed that participants
are motivated by personal acknowledgement, career-
related motivation and the need to enhance their profes-
sional knowledge and skills. The study further reported
that although the contact among participants was scarce,
the facilitation of participants’ learning by the teachers
was crucial for their completion of the course.
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Other studies addressed the social aspects of learn-
ing in online environments. For example, C. Dalsgaard
and M.F. Paulsen [12] argued that cooperative learning
(comprising unique individual contributions of the par-
ticipants) allows them to have optimal individual free-
dom within online learning communities. It has been in-
dicated that both cooperative and collaborative learning
may be enhanced in online environments [1].

Several studies have explored the potential of
MOOC:s for teacher professional development (PD) [8;
28; 29; 55]. PD MOOCs might support a co-learning
model of the community of teachers by utilising the fea-
tures of a co-learning approach: i) issue-focused discus-
sion forums that elicit valuable community discussions,
ii) peer-assessed assignments that enable teachers to
learn from each other and iii) discussion forums linked
to off-platform tools for sharing resources and ideas [29].
Researchers emphasise the importance of flexible train-
ing methods owing to the rapid technological changes,
and the decreasing resources for the formal education
of teachers [28]. Other researchers have suggested an
approach to develop a free teacher PD MOOC and ex-
amined the participants’ engagement and experience in
the course [55]. The participation and engagement rates
in this MOOC have been successful, and the use of the
Google+ community to share and build a repository of
online resources, the short concept videos, the flexible
learning pathways, the blend of content and exemplars
as well as breaking down of discipline language and con-
cepts into relatable items have proven to be useful design
features of the course.

Although studies indicate that the design of online
courses, teacher facilitation, resources and the activi-
ties in these courses are of primary importance for par-
ticipants’ learning, they tend to lack details about how
participants engage in learning and enact the designs
of digital environments. We examined pre- and in-ser-
vice teachers’ engagement in learning in the ICTPED
MOOC by zooming in with the lens of cultural-histor-
ical theory.

Theoretical perspective

The founder of the cultural-historical theory,
L.S. Vygotsky, suggested that human learning happens
on the external (social) plane during practical tool-me-
diated activities. His argument was that tool mediation
during practical activity initiates the changes in human
consciousness and when applied in human activity these
tools acquire special meanings and are internalised as
signs. The tools used in the practical activity are exter-
nally directed to connect humans with the surrounding
environment, whereas the tools transformed into signs
are internally directed and lead to changes in the human
consciousness to become the psychological functions
of a person. This pathway reflects the processes of me-
diation, sociogenesis, and the internalisation of higher
psychological functions. L.S. Vygotsky concluded that
the process of sign mediation establishes new psycho-
logical functions and reorganises existing psychologi-
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cal functions whereas the sign acts as the structural
and functional centre of newly developed psychological
functions. In doing so, a sign becomes a tool for creating
the structural and systemic organisation of human con-
sciousness [17; 44].

When applied to newly emerged digital technolo-
gies, the boundary between tools and signs becomes
indistinct and even blurry as often digital tools, such as
computers and mobile phones, acquire functional sig-
nificance of signs when used, for example, to interact
on social media or to engage in online games [44; 57]. In
doing so, digital tools and signs interplay and undergo
mutual transformations to create a new reality in which
social interactions influence the development of human
consciousness.

Although L.S. Vygotsky was very clear about the
primary role of practical activity in the development of
human consciousness, he mainly focused on the investi-
gation of the role of tools and signs, while the role of the
activity that employed these tools appeared to be down-
played. Having acknowledged the significance of the
foundations laid by L.S. Vygotsky, A.N. Leontiev sug-
gested that the development of human consciousness is
determined by neither concepts and meanings nor tools
and signs on their own but by real life [30]. Consequent-
ly, he identified the activity connecting an individual
with the surrounding environment as crucial.

In the context of digital environments, students’ ac-
tivities (individual, social or cultural) are embedded in
the new medium. Each new medium, for example digi-
tal learning spaces, such as MOOC:s, gives rise to a new
epistemology as the new medium produces its own typi-
cal practices and products, activities and cooperation
forms, its means, tools and devices as a medium between
man and environment [45; 56]. Understanding how hu-
mans act in such new media would seem to be crucial.

The advances made by A.N. Leontiev posed a fur-
ther question about how tool-mediated activities may
enhance learning and the development of students
as learners. An answer to this question was given by
P.Y. Galperin, who connected the advances of AN. Le-
ontiev with the conceptual foundations of L.S. Vygotsky
[17]. Building on L.S. Vygotsky’s understanding that
the development of new psychological functions occurs
through social interactions during tool-mediated activi-
ties, P.Y. Galperin extended the legacy of L.S. Vygotsky
by showing how this process occurs through the phases
of the development of mental actions [15; 20]. These
phases reflect the process of the gradual transformation
from external actions with material or materialised tools
(materialised action) through social communication
(communicated thinking) and individual speech (dia-
logical thinking) to a mental action (acting mentally)
[15; 20]. The transformation from materialised action
to communicated thinking happens during learners’ in-
teractions with material or materialised objects and in
making sense of these objects in speech. In the phase of
materialised action, the action is directed outside, and it
connects the learner with external objects and the out-
side world. The transformation from communicated to
dialogical thinking happens by substituting the exter-
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nally oriented speech by its image. In dialogical think-
ing, the action is directed inside the learner in establish-
ing communication with himself or herself (as another
person). The learner’s ability to perform an action in the
form of dialogical thinking reflects the pathway the ac-
tion has undergone from its materialised to its dialogical
form [20].

By introducing the phases of the development of
mental actions, P.Y. Galperin defined the double role
of an action (i) to interact and communicate and (ii) to
transfer the meaning of the sign. Based on these prem-
ises, a sign has a double meaning: (i) its original meaning
and (ii) its acquired meaning, which depends on the ac-
tion in which it is employed. The sign’s original meaning
is presented as the generalisation of the reality. The sign
acquires its second meaning in the context of a specific
practical human social activity and the pathway of the
development of meaning reflects the pathway of the de-
velopment of learner’s understanding of the surrounding
reality. Such premises have significant implications for
understanding of how humans learn.

P.Y. Galperin suggested that learning can be under-
stood as an orienting activity of humans within the exist-
ing epistemic knowledge practices and available resources
[2; 22]. P.Y. Galperin argued that to plan an action, it is
necessary to create an image of an action. Any human ac-
tion has a complex structure comprised of orienting, ex-
ecutive and control parts. The orienting part comprises
two subsystems, motivational and operating, the latter of
which reflects students’ engagement in learning which oc-
curs through the four phases or types of actions: (1) con-
structing the image of the present situation, (2) identi-
fying the potential of the available tools and resources
for the needs of the student, (3) creating a plan of action
and (4) facilitating the action during its execution. In the
first phase, students are exposed to the target concept,
problem or task that has to be solved and develop their
understandings about the target concept. In the second
phase, students identify the available resources and reveal
their potential. In the third phase, by utilising the useful
resources, students create a plan of action. Finally, in the
fourth phase, the action is being performed by comparing
the enacted action with the previously created plan of ac-
tion [2; 17; 20]. These four types of action are not only
complex but also different. However, they are similar in
the presence of images of one kind or another: an image of
the present situation, an image of the plan of action, or an
image of the action that is being executed. In summary,
there are two types of images: images of the surround-
ing reality and images of ideal actions which, according
to P.Y. Galperin, are nothing more than real, substantive,
and external actions with material objects. However, ideal
actions do not appear by themselves; they have to be cre-
ated, and it is important to find or create a material action
from which an ideal action could be derived. These two
types of images constitute the two main components of
human orienting activity. The four types of actions de-
scribed above reflect students’ engagement in learning,
which may happen in three different ways and are termed
by P.Y. Galperin as three types of orientations. (a) Incom-
plete, where learning (the four types of action described
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above) happens through trial and error. In this case, learn-
ing takes place slowly with many mistakes and is extreme-
ly sensitive to the slightest changes in the conditions of
the learning situation. (b) Complete, where students are
informed in detail about the characteristics of the target
concepts and about how they will engage in learning. This
implies that the students are equipped with all the neces-
sary mediational resources and the plan of action (what to
learn and how to engage in learning). In this case, learn-
ing happens quickly and with minimum mistakes; howev-
er, the transfer of skills and knowledge developed during
such a learning process is possible only when performing
similar tasks or in similar learning situations. (¢) Com-
plete and constructed by students following an approach
aimed at identifying the essential characteristics of the
target concepts. Using this approach, a specific orienta-
tion can be constructed by the students suited to solve the
problem at hand. With this type of orientation, learning
happens quickly, with minimum mistakes, and the skills
and knowledge developed during the learning activity
can be transferred to other learning situations. Students
develop their understanding of how to go about learning,
and their agency as independent and conscientious learn-
ers may be enhanced [15; 16] . These three types of orien-
tations will be used as a lens to examine how the teachers
engaged in learning in the ICTPED MOOC. Such use of
P.Y. Galperin’s theory is innovative, and we are interested
to explore whether the lens of the types of orientations
will help in our analysis of teachers’ engagement in learn-
ing in digital environments. The following research ques-
tions are addressed:

RQ1: How did the pre- and in-service teachers en-
gage in learning in the ICTPED MOOC?

RQ2: How can teachers’ engagement in learning in
the ICTPED MOOC contribute to enhancing their
transformative digital agency?

Method

Participants and setting

Data were collected through the questionnaire admin-
istered online to all pre- and in-service teachers engaged in
the ICTPED MOOC in 2016—2019 on the completion of
the course. It aimed to examine the participants’ learning
experiences in the ICTPED MOOC. The questionnaire
included the following: (a) general information about
the participants, (b) participants’ learning experiences
in the ICTPED MOOC and (c) teachers’ facilitating of
the learning process in the ICTPED MOOC. The ques-
tionnaire included 33 questions; some questions applied
a five-point Likert scale and some questions required de-
tailed answers. Tab. 1 shows the number of respondents to
the questionnaire in 2016—2019, their professional back-
ground and general evaluation of the ICTPED MOOC.

ICTPED MOOC

The ICTPED MOOC was first introduced in Nor-
way in 2016. The course was developed by research-
ers and development specialists from @stfold Univer-
sity College. The ICTPED MOOC has a structure of
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an xMOOC; it is a built-in Canvas platform and aims
to enhance the development of PDC with pre- and in-
service teachers. xXMOOCs is defined as institutionally
focused, largely reliant on video resources and providing
automated assessment through quizzes [3; 19], and all of
these elements are present in the ICTPED MOOC. The
ICTPED MOOC comprises eight modules to be com-
pleted by the participants over the course of 20 weeks.
Each module starts by introducing textual information
(accessible as text on the page) and embedded research
articles, complemented by relevant videos. Further, learn-
ers engage in individual tasks and reflection questions,

and they solve multiple-choice quizzes at the end of each
module (summative assessment). Fig. 1 presents the typi-
cal structure of the modules in the ICTPED MOOC.

Small multiple-choice tests are used as formative as-
sessment, and they are embedded in different places in
the modules. Universal Design is integrated into the
ICTPED MOOC, and audio files are embedded on ev-
ery webpage. The participants can also download every
module as an audio file, a podcast, a flat pdf file or an
e-book. The list of the modules included in the ICTPED
MOOC and the progress plan that the participants are
to follow are presented in Tab. 2.

Table 1

The number of respondents to the questionnaire in 2016—2019 and their general
evaluation of the ICTPED MOOC

Number of | Male/female mean . General evaluation of the ICTPED
Years respondents (M) Professional background (M) MOOC mean (M) (SD)
2016— |310 Male M = 25.58% In-service teachers M = 73.4% | Very slightly satisfied M = 1.85% (1.65)
2019 Female M = 74.43% | Pre-service teachers M = 20.6% | Slightly satisfied M = 2.4% (2.41)

Other M = 8.8%

Somewhat satisfied M = 6.76% (1.11)
Strongly satisfied M = 52.96% (9.28)
Very strongly satisfied M = 37.38% (10.82)

« Introduction h
*Competency Aims

*Learning Outcomes )
* Textual information on web pages h
*Videos

*Research articles )
*Reflection questions/Discussion forum

*Small multiple choice test

e Individual tasks/Examination tasks

* Summary Multiple-Choice Test

€€€LL

Fig. 1. The structure of the Modules in the ICTPED MOOC

Table 2
Progress plan and the modules in the ICTPED MOOC
Module Progress plan (week)
0. Pre-course 2
1. ICT and learning 3—4
2. Digital studying techniques 5—6
3. Multimodal texts (examination module) 7—9
4. Cyber ethics 10—11
5.Classroom management in digital 12—13
learning environments
6. Assessment for learning 14—16
7. Flipped classroom (examination module) 17—21
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In several modules, participants are expected to give
and receive feedback and submit examination assignments
(in Modules 3 and 7). An example of the examination as-
signment included in Module 3 is presented in Fig. 2.

On successful completion of the ICTPEDMOOC
(evaluated to pass and fail), participants are awarded
15 European credit transfer and accumulation system
(ECTS) credits. Over 80% of participants passed the
ICTPED MOOC in 2016—2019.

Data and analysis

To address the research questions in the study, the
following questions were included in the questionnaire
administered to the participants in the ICTPED MOOC
in 2016—2019. (5) How did you usually engage in learn-
ing in the ICTPED MOOC? (Participants were to pro-
vide detailed descriptive answers.) (7) How did you use
the available resources in the ICTPED MOOC? (Par-
ticipants were to provide detailed descriptive answers.)
(16) To what extend were the resources and activities in
the ICTPED MOOC useful for your learning? (Applied
on a five-point Likert scale.)

The data comprised 310 participants’ responses to Q5,
Q7 and Q16. All responses were anonymous and volun-
tary. Mixed methods [11] were applied to analyse the data
by providing quantitative and qualitative evidence about
participants’ engagement in learning. To examine partici-
pants’ learning in the ICTPED MOOC, responses to Q5
and Q7 were thematically analysed [6; 9]. The partici-
pants’ responses were imported to NVivo 12 and coded by
employing an inductive approach in the thematic analysis
[6; 52] without any predetermined categories [39]. To un-
cover the thematic aspects, the detailed approach was ap-

plied, in which all sentences were individually examined
with regard to their significance to the phenomenon [52].

The codes identified by the detailed approach were ei-
ther presented in the form of a descriptive label that pro-
vided detailed description or taken from the participants’
responses. These codes represented participants’ activities
and their learning trajectories in the ICTPED MOOC.
Thereafter, the codes were put into context with each
other to create themes that represent a bigger picture of
what is being portrayed [6]. Thus, the single codes from
the open coding process were grouped into larger themes
to represent patterns of participants’ engagement in learn-
ing in the ICTPED MOOC. These themes are presented
in Findings. Once the themes were identified, they were
examined through the analytic lens of P.Y. Galperin’s
types of orientations to examine how the participants’
engagement in learning might have enhanced their trans-
formative digital agency. To ensure the reliability of the
results, thematic analysis of the participants’ responses
was conducted by the research team.

Findings

Quantitative analysis of participants’ learning

activities in the ICTPED MOOC

The participants’ learning in the ICTPED MOOC
is analysed by first examining their responses to Q16: to
what extent were the activities in the ICTPED MOOC use-
Jul for your learning? (Tab. 3).

The data show that the majority of pre- and in-service
teachers (M = 72.50%, SD = 14.20) found the activities
in the ICTPED MOOC very useful. These findings indi-

Creating a Multimodal text

The main goal of this assignment is to remediate a self-selected monomodal text into a new, multimodal text. The multimodal
text should be used as a self-produced teaching resource that provides added pedagogical value in relation to the original text.
Use an analogous printed or digital text (monomodal) as a starting point for the remediation. The remediated, multimodal
text will be put into a pedagogical context, and you should be able to argue why and how the remediated multimodal text will
enhance the development of students’ conceptual understanding.
You will need to submit the following three elements, which together constitute the examination assignment:

1. Original text (file/link)

2. Remediated, multimodal text (file/link)

3. Reflection video in which you reflect on the theoretical grounds to justify the chosen modes. In addition, you will

need to reflect on the pedagogical value of the remediated text by explaining how the remediated text may enhance the

development of students’ conceptual understanding.
You may also write a declaration giving other participants the right to use your remediated texts in their teaching practice if
they follow the copyright law in the correct manner.

Fig. 2. Examination assignment: Creating a Multimodal Text

Table 3
Participants’ responses about the usefulness of the resources and activities
in the ICTPED MOOC for their learning

Years 2016 2017 2018 2019 Mean (M)
Totally not useful 0% 2% 0% 0% M =0.50% SD = 1.00
Not useful 4.4% 2% 1.2% 0.9% M =2.13% SD = 1.59
Somewhat useful 4.4% 2% 2.4% 0% M =2.20% SD = 1.80
Useful 33.8% 30% 15.7% 12.1% M =2290% SD = 10.61
Very useful 57.4% 64% 80.7% 87.9% M =72.50% SD = 14.20
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cate the need to qualitatively examine how the teachers
engaged in learning in the ICTPED MOOC.

Qualitative analysis of participants’ engagement in
learning in the ICTPED MOOC

The qualitative thematic analysis [6; 9] identified
several themes that reflect how the participants engaged
in learning in the ICTPED MOOC. Estimated using
NVivo 12, the percentage coverage of the ‘entry’ activi-
ties is as follows: reading textual information (52.94%),
watching videos (21.57%), engaging in assignments
(9.80%), listening (7.84%) and other activities (7.86%).
The data highlight the differences in the percentage
coverage of the entry activities that the participants en-
gaged in during the ICTPED MOOC. In what follows,
we examine how the participants engaged in learning in
the ICTPED MOOC in detail.

Reading textual information

The majority of participants engaged in learning in
the ICTPED MOOC by first reading the textual infor-
mation embedded in the webpages (Fig. 3)

The participants indicated that they engaged in
learning by reading the textual information on the web-
pages and approached other activities in a different or-
der: some participants watched the videos, took notes,
completed the multiple-choice tests and engaged with
the assignments. Other participants skimmed the tex-
tual information; in doing so, they might have obtained
the overview of the target concepts and the structure of
the module. Thus, having read the textual information,
the participants were able to engage in other activities in
the MOOC, utilise the available resources and advance
in their learning.

Watching videos
A large group of participants engaged in learning in
the ICTPED MOOC through watching videos (Fig. 4).

The participants indicated that they engaged in learn-
ing by watching the videos embedded in the ICTPED
MOOC. Having watched/listened to the videos, they
were able to engage in further activities; therefore, the
videos might have been used as entry activities to devel-
op the participants’ understanding of the target concepts
and how to achieve them.

Engaging in assignments

Several participants indicated that they engaged in
learning in the MOOC by first attempting to solve the
assignments in the course (Fig. 5).

Several pre- and in-service teachers indicated that the
assignments in the module were used as a starting point to
engage in learning in the MOOC. In doing so, the assign-
ments might have been used as a lens to develop partici-
pants’ understanding of the target concepts in the mod-
ules, select and utilise the useful resources and engage in
other activities needed to solve these assignments.

Listening to the textual information in the module

The participants reported that they engaged in learn-
ing by listening to the textual information and videos in
the course (Fig. 6).

The participants indicated that they listened to the
audio files as support to read the textual information in
the module. Other participants first listened to the tex-
tual information in the module and then engaged in the
activities in the course. By first listening to the audio
files, the participants might have created an overview
of the content of the course and developed their un-
derstanding of the target concepts to engage in further
learning in the ICTPED MOOC.

Other activities

Individual participants indicated that they engaged in
learning by first collaborating with other students, by at-
tempting multiple-choice tests or by converting the content

I read the information, watched videos, completed the multiple-choice tests and engaged with the tasks.
1 first read the information, took notes and engaged with the tasks.
1 skim read all pages in the module, then watched the videos, attempted multiple-choice tests and completed the tasks. The structure
of the modules is easy to follow. I like that every module finishes with a task that has to be submitted.

Fig. 3. Participants’ responses about their engagement in learning through reading

1 first watched the videos, read the information and completed the tasks.
1 listened to the videos, read the information and solved the multiple-choice tests.
T watched the videos, completed the tasks and, in doing so, got familiar with the software.

Fig. 4. Participants’ responses about their engagement in learning through watching videos

I first got familiar with the tasks, then watched the videos, read the textual information and, finally, solved the tasks.
I attempted to solve one task every night. In some cases, two nights were needed to solve complicated tasks. I attempted the tasks
first and then read the textual information in the module if it was necessary.

Fig. 5. Participants’ responses about engagement in learning through solving assignments

I read and listened to the textual information, then watched the videos, completed the multiple-choice tests and solved the tasks.
1 first listened to all the audio files in the module. Then I engaged in other activities in the module.
I read and listened to the textual information, paused and took notes and then engaged with the tasks.

Fig. 6. Participants’ responses about engagement in learning through listening to the information in the course
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of the MOOC into e-books. These responses do not repre-
sent the patterns of participants’ engagement in learning;
however, by following a detailed approach to the thematic
analysis [53], these participants’ responses were also anal-
ysed and grouped under the theme ‘Other activities’ (Fig. 7).
In summary, the majority of pre- and in-service
teachers engaged in learning in the ICTPED MOOC by
reading the textual information and watching the videos
embedded in the course. In doing so, the participants fol-
lowed the progression suggested in the course. However,
several pre- and in-service teachers indicated that they
preferred to first skim read the content of each module.
This might have contributed to creating an overview of
the target concepts in the modules, the activities and the
assignments they were to engage in. Other participants
engaged in learning by familiarising themselves with the
assignments and listening to the audio files. Individual
participants first engaged in collaborative activities
with other participants, converted the resources in the
MOOC into an e-book and attempted multiple-choice
tests. By pursuing alternative entry activities, the partic-
ipants created their individual learning trajectories and
therefore enacted the design of the ICTPED MOOC.

Discussion

The analyses performed in this study focused on ex-
amining the types of activities the pre- and in-service
teachers pursued to engage in learning in the ICTPED
MOOC and the implications of participants’ actions for
enhancing their transformative digital agency by ad-
dressing the research questions: how did the pre- and
in-service teachers engage in learning in the ICTPED
MOOC? and how can participants’ engagement in learn-
ing in the ICTPED MOOC contribute to enhancing their
transformative digital agency?

The patterns of the participants’ engagement in
learning in the ICTPED MOOC are presented in Tab. 4.

First, the analyses revealed that the majority of pre- and
in-service teachers engaged in learning in the ICTPED
MOOC by reading textual information in the modules

and watching videos embedded in the course. This might
potentially indicate the importance of textual and video
resources in online courses. Other participants engaged in
learning by getting familiar with the assignments and lis-
tening to the audio files. Individual participants engaged in
learning by collaborating with other participants, attempt-
ing the multiple-choice tests and converting the content of
the course into other, more convenient formats, such as e-
books. From the perspective of P.Y. Galperin’s theory, by
engaging in these types of entry activities, the participants
might have constructed the image of the learning situa-
tion in the ICTPED MOOC and revealed the potential
of the available resources to engage in further activities
in the course. These findings indicate that despite having
a suggested sequential progression of the activities in the
ICTPED (x)MOOC, participants may not follow this
progression and engage in learning through different entry
activities to create their individual learning trajectories.
Participants’ engagement in learning by watching videos,
getting familiar with the assignments, listening to the au-
dio files and engaging in other activities might reflect their
attempts to develop their understanding about the tar-
get concepts and how to achieve them. Such an approach
might indicate that to enact the design of the online course,
participants are in need of explicit orienting information
[20] about the content, target concepts, assignments, the
available resources participants might utilise in their learn-
ing and the possible learning scenarios.

Second, P.Y. Galperin’s types of orientations may serve
as a cue to reveal how the pre- and in-service teachers’ en-
gagement in learning might have contributed to enhancing
their transformative digital agency. From the perspective
of P.Y. Galperin’s types of orientations, the linear structure
of the ICTPED MOOQOC reflects the complete orientation
by offering the sequential progression of the activities that
participants are to involve in while revealing the potential
of the available resources. Such a sequential progression of
activities may serve as step-by-step instructions for par-
ticipants to advance in their learning. The analyses showed
that approximately half of the participants followed the se-
quential progression offered by the structure of the MOOC.
Others who did not follow the linear structure of the module

1 collaborated with other students before engaging in the tasks and multiple-choice tests.
I attempted the multiple-choice tests before I engaged in other activities.
I converted the content of each module into an e-book and transferred it to the iPad before I engaged in further learning.

Fig. 7. Participants’ responses about engagement in learning through collaborating, attempting multiple-choice tests
and converting the resources into an e-book

Table 4
Participants’ engagement in learning in the ICTPED MOOC
Type of activity cr:)ir:ggzg; Description
Reading 52.94% Reading textual information on the webpages and research articles
Watching videos 21.57% Watching videos embedded in the course
Engaging with assignments 9.80% Getting familiar with and attempting to solve the assignments
Listening 7.84% Listening to the audio files of the textual information and the videos in the course
Other activities 7.86% Collaborating with other students, attempting multiple-choice tests and
converting the content of the MOOC into an e-book.
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engaged in learning by creating the orientation of the third
type: complete and constructed by learners by following a
given approach. The entry activity chosen by the learners
(watching the videos, engaging with the assignments, listen-
ing to the audio files, attempting multiple-choice tests, etc.)
may have been used as an approach to construct their orien-
tation to reveal the characteristics of the target concept and
engage in further learning, For example, several participants
first got familiar with the assignments in the modules and
attempted to solve them. Participants’ engagement with
the assignments might have been used as an approach to de-
velop their understanding of the target concepts and how
to achieve them. Developing an understanding of the tar-
get concepts and creating an overview of the module might
have been achieved by other participants who first listened
to the audio files and watched videos and then proceeded
to the other activities in the module. The individual par-
ticipants who preferred to solve the multiple-choice tests,
engage in collaborative activities with their peers or convert
the available resources into another format might have pur-
sued similar purposes: to create an overview of the course
or, in P.Y. Galperin’s terms, the image of the learning situa-
tion in the MOOC and reveal the potential of the available
resources to construct their orientation for engaging in fur-
ther learning. Such approaches to engage in learning might
indicate participants’ needs to construct their orientation
and reflect the crucial importance of explicit orienting in-
formation that indicates what they will learn in the course
(target concepts) and how to achieve them (the available
resources, the assignments, multiple-choice tests, etc.).

Third, by constructing their unique learning trajectories
according to the third type of orientation, the participants
might have developed their understanding about how to
engage in learning in digital environments. By creating
their individual learning paths, the participants enacted
the design of the course and therefore affected the epistemic
practices in the ICTPED MOOC. However, both groups
of participants (who followed the linear progression in the
course and who engaged in learning through different entry
activities) were able to reveal the potential of the available
digital resources and therefore transform their learning by
engaging with relevant digital resources; this might have
contributed to enhancing their transformative digital agen-
cy. Over 90% of the participants expressed their satisfac-
tion with the course in 2016—2019 and found the resources
and the activities in the ICTPED MOOC useful.

To summarise, approximately half of the participants
followed the structure suggested in the ICTPED MOOC
and sequentially engaged in the activities offered in the
course. By following such an approach, they might have
been able to reveal the potential of the available digital
resources, advance in their learning and therefore enhance
their transformative digital agency. Other participants,
by engaging in the course through different learning ac-
tivities (watching videos, engaging with the assignments,
listening to audio files, attempting multiple-choice tests,
etc.) might have developed their understandings about
the target concepts and about the learning in digital spac-
es. These participants might have not only enhanced their
transformative digital agency but also affected the embed-
ded epistemic practices in the course.
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Implications and directions for further research

There are several pedagogical implications for the de-
sign of MOOCs and online courses to facilitate partici-
pants’ engagement in these courses.

First, the pre- and in-service teachers’ engagement in
learning in the ICTPED MOOC revealed that despite
the linear structure of the course, the participants may
not necessarily follow the suggested progression and
may engage in learning through different activities in the
course. This indicates that the structure of the ICTPED
(x)MOOC may offer flexibility for participants to con-
struct their individual learning paths.

Second, and perhaps a more profound implication is
that the structure of the online course may affect how
participants engage in learning in digital environments.
The findings in this study showed that more than half
of the participants followed the sequential order of the
activities informed by the structure of the course and the
remaining half engaged in learning through other activi-
ties by creating their individual learning trajectories. In
doing so, the participants made their unique contribu-
tions to the epistemic practices in the ICTPED MOOC,
co-authored and might have contributed to changing
these practices. This study, therefore, raises questions
about the need for course developers’ awareness of how
participants may engage in learning in digital environ-
ments and the importance of explicit orienting informa-
tion about the target concepts and how to achieve them.
Online courses in which participants can develop their
conceptual grasp and understanding about how to go
about learning may acquire a new functional significance
by becoming a tool for studying the essence of learning
and how to go about it. The pre- and in-service teachers’
understanding about how to navigate and propel them-
selves forward in digital environments might contribute
to enhancing their transformative digital agency [7]
and, in a broader sense, teacher professionalism in the
21 century [38].

The third implication is that P.Y. Galperin’s peda-
gogical theory appeared to be useful to analyse the
participants’ engagement in learning in the ICTPED
MOOC. Such an approach may be employed to exam-
ine learning and teaching in digital environments to
develop participants’ conceptual grasp and enhance
their capacity to learn online. Further research may,
therefore, examine participants’ learning in the digital
environments designed according to the orientation of
the third type to enhance their learning and capacity
in learning to learn. The limitations of this study are
that the analyses were based on the pre- and in-service
teachers’ reflections about their engagement in the
ICTPED MOOC. Further research is therefore needed
to examine the actual learning process of the partici-
pants in online environments.

These findings inform the practitioners, MOOC and
online course developers about how participants may en-
gage in learning in digital environments. They also em-
phasise the importance of awareness about how the design
of digital environments may affect participants’ engage-
ment in learning and their agentic capacity to learn.
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Ha MOBbIIIeHHe MPO(ECCHOHANBHON U(PPOBON KOMIIETEHTHOCTH Y OYAYIIMX U yKe paboTAININX HOP-
BEXKCKHUX yUHTeNell, BRIOYAIOTCS B TIpoiiecc cOOCTBEHHOTo 00ydenust. Takske OHO [[aeT MpeACTaBIeHne O
TOM, KaK XapakTep BOBJICYEHHOCTU B 0OyY€HUE BJIUSET Ha TPAHCHOPMUPYIOILYIO IIUMPOBYIO areHTHOCTD
(transformative digital agency) yyacranukos MOOK. B cBoeM aHa/mse Mbl OIMUPATNCH Ha MeJarornyeckyio
teopuio I1.4. Tansnepuna. [lanmbie BroyaoT B cebst oTBeThl 310 pecroHIeHTOB Ha OMPOCHUK, TTPEIbSIB-
JISBIIUICS BeeM OYLy MM 1 IeHCTBYIONIIMM yurTeasam, oOydasummest B pamkax MOOK ¢ 2016 110 2019 roz.
[l mosrydeHns KoJim4ecTBEHHON 1 KaueCTBeHHON MH(MOPMAIINH O XapaKTepe BKIUYeHHOCT YYACTHIKOB
Kypca B 00yueHue ObLIM IPUMEHEHbI KOMOMHUPOBAHHBIE METO/IbI aHAJIM3A JAHHbBIX. Pe3yJIbTaThl UCCIIe10-
BaHUSI IIOKA3BIBAIOT, YTO GOJIBIIMHCTBO YYACTHUKOB BIOMPaAJIH Uit cebst UTeHUe TEKCTOBOU uH(bOPMAIUH,
[pe/JIaraBIIeiicst B Kypce, U TeM CaMbIM II03TAITHO MPOABUTAINCH B CBOEM OOYYEHUH, KaK 3TO OBLIO 3aJ10-
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unbIx Gopmax gesarenbHocTi. Takum 06pasom, yaactHukn MOOK cospaBanu coGCTBEHHbIE HHAMBULY AJTb-
Hble 00pa30BaTEeIbHBIE TPAEKTOPUH, YKPEILJISS CBOIO TPAHC(HOPMUPYIONILYIO III(DPOBYIO ATeHTHOCTD U BJIHSISI
Ha 3IMCTEMUYECKIE TIPAKTUKY, 3aJI05KEHHbIC B KypCe.
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This text was meant to be congratulatory. On
April 26, 2020, Doctor of Psychology, professor, devotee
of education, Elena Evgen’evna Kravtsova was to cel-
ebrate her 70th birthday. Less than a month before the
day, on the morning of March, 28 she passed away.

Weren't she L.S. Vygotsky’s granddaughter, Elena
would not have been a less talented researcher. Yet her
talent emerged and developed in the Vygotsky family,
to whom we owe not only the preservation, but also
the enrichment of Lev Vygostky’s legacy. We owe it to
them as much as to his immediate disciples, particularly
to A.V. Zaporozhets, who became Elena’s teacher. And
we distinguish between two names: for those of us, who
knew her for many years, she was both Lena — a friend,
and Elena Evgen’evna — a colleague!.

Gita L'vovna Vygodskaya, Lev Vygotsky’s daughter
and Elena’s mother, could have easily defended a doctor-
al thesis based on her brilliant research on psychology of
play and research in the field of special education. How-
ever, during her lifetime, she preferred to focus on work-
ing with her father’s legacy, which became the world’s
psychological heritage largely due to her efforts.

Elena Evgen’evna, the granddaughter, took the next
step — she redefined and reconsidered Vygotsky’s work
in amodern way, reinforced a number of his fundamental,
yet not quite disctinctly elaborated notions, bringing to-

gether a new generation of researchers. With the onset of
the “educational thaw” in the second half of the 1980s —
1990s, alltogether they began to promote the outcomes
of this work, introducing them into the practice of edu-
cation, first — into preschool learning, and later — into
school and university. As a matter of fact devotees like
this paved the way to the “educational thaw” itself, and
many of them were unified by the name of L.Vygotsky
and by the ideas of developmental learning, that became
accreted to his name.

By the way, Lena strongly disliked it, when her close
kinship with Lev Vygotsky was recalled in vain. She even
felt a bit awkward. This is not just a matter of Lena’s fas-
cinating modesty, which she apparently inherited from
Gita Lvovna, who, in her turn, — from Lev Semenov-
ich (spending only 9 years with her father was enough
for that). It is just that the right to “inherit a surname”
and the right to “inherit a profession” are quite different
things. The second one is mainly “obliging”, rather than
granting privileges.

As far as “the profession” was concerned — the devel-
opment of Vygotsky’s Cultural-Historical Psychology
in the 21st century, Elena Kravtsova regarded it not as
a “family” thing, but as a matter of the world’s science.
She viewed contemporary science as capable of “fulfill-
ing itself” in what Lev Vygotsky refferred to as “highly

! Elena Evgen’evna, Elena and Lena are different forms of the same Russian name: full name with a patronomic, full and short forms, corre-

spondingly.
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organized practice” — the practice of the development of
higher mental functions. She believed that in line with
Vygotsky’s ideas, science is meant to penetrate into the
depths of the “highest”, the “uppermost” in a human
being, by fully participating in the construction of this
kind of practice (more precisely, a family of practices:
from educational to clinical). E.E. Kravtsova and her
collaborators managed to master many pieces of this
most difficult path. This is like climbing a high volcano
and step by step descending the crater. But, according
to Vygotsky, this is the only possible way to go: the key
to the knowledge of the “lowest” lies in the “highest”.
Thus, Vygotsky himself started from psychology of art,
the objectified world of the most complex human ex-
periences, moving towards the emotional world of the
child, where the seemingly simple affectations disguise a
world equally complex — the one just emerging, not yet
shaped. A world, that one needs to discern in the devel-
oped (ideal) form of a piece of art.

Many will remember Elena Evgen’evna as an out-
standing developmental psychologist, specialist in child
psychology, and psychologist of developmental learning.
But let us not forget that general psychology was thought
by L.S. Vygotsky exclusively as genetic, as a science of
development. All the creative work of E.E. Kravtsova is
devoted to that.

The genetic method in psychology (Lena preferred
to call it “designing method”) is not one of the exist-
ing methods in line with many other, but so to speak,
a “method of methods”. Any substantive conversation
about development requires determining its unit — a
unit, which Vygotsky coined the zone of proximal devel-
opment (ZPD). ZPD is not an impersonal set of knowl-
edge, competences, skills or even abilities that a person
(child or adult) has to master for successful “socializa-
tion”. In their own ZPD, they “encounter”, first of all,
other people, who embody and reveal to them this cul-
tural, common human heritage; they build various rela-
tionships with these people, enter into multidimensional
communication with them, sometimes very intimate,
even if it retains business nature. And in the end, when
there is no one around, they encounter ... themselves.
But they may fail to make that one «encounter» (on the
problematic nature of the ZPD phenomenon, see [3]).
In her research, Elena Evgen’evna was able to show that
the destiny of “cultural development” (Vygotsky) is de-
termined precisely at this stage — the stage of communi-
cation in ZPD. At the same time cultural means of ZPD
become the tools that a person employs to master their
inner, subjective world, they become the tools of vol-
untary action. She reduced all that to a simple formula:
“cultural behavior is ‘arbitrary’ behavior”, which means
that a person acts voluntarily, rather than is driven by
impulses — either external or, by much more insidious,
internal ones.

Mastery of the tools of cultural action, according to
E.E. Kravtsova, is not the mastery of its models, but a
creative process, where a small child produces such kind
of instruments. This process is associated with the devel-
opment of imagination and with the formation of an “in-
ner position”. Due to this reason, as Lena insisted, play is
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of fundamental importance not only for preschool child-
hood or even childhood in general, but for the whole hu-
man life. It is the accumulator of “the power of imagina-
tion.” Play — in its full development, undergoes a number
of stages, and any attempts to accelerate this process can
trigger serious psychological problems in the future [2].
These problems are aggravated by adults, who are sup-
posed to play with children, yet cannot play themselves.
Together with her associates Elena Evgenievna practi-
cally re-taught adults, teachers and parents of preschool
children, to play [1].

It is believed that there are no victories and prizes
in children’s play (mostly). That is not true: sometimes
there are! The main reward granted by life itself is imagi-
nation. This is the golden key to the doors of human
culture. By opening these doors (remarkably diverse!) a
person starts living in human world as a master of their
own home. Thus, having the right to continue building
it up, to continue “humanifying” it. In science, in art, in
everyday activities, in anything one could possibly think
of... Surprising oneself and others. Turning life into an
event, and one’s existence among people — into co-exis-
tence with them.

Whereas in learning, adults often seek to surprise
exclusively themselves. At one of the conferences Lena
said:

“For his 5 birthday, one boy was given a German
spinning top with sparks coming out of it. The adults
couldn’t get enough of it. Only the “hero of the day” was
crying. That were not the sparks that he was afraid of.
He simply didn’t know what to do with the present ... “.

At another conference she came to a sad conclusion:

“There is a society represented by specific adults.
And these adults know quite well (or think they do)
what the child needs, what he or she does and what does
not, what is good and what is bad. And so, the adult pulls
the child by the ears, the ears grow, but the child remains
the same. “

E.E. Kravtsova and her associates were able to do
what, perhaps, no one else managed to. Namely — to
build a multi-stage system of developmental learn-
ing, covering preschool childhood, primary school age,
adolescence, youth, including not only highschool, but
university students as well. Within this system, learn-
ing processes unfold in the logic of meaningful inter-age
communication. As a result, the learning space becomes
a sphere of a unique intersection and mutual enrichment
of various “zones of proximal development” of all those,
who create and master it: children, teachers, parents,
psychologists and education managers ...

The educational program “Golden Key”, developed
by the team of E.E. Kravtsova and G.G. Kravtsov for the
very primary — preschool link of this system, has become
widely known in Russia and draws the interest of the col-
leagues from all over the world as an example of bringing
L.S. Vygotsky’s ideas into practice. A unique model of
psychological education at the university level, elaborat-
ed by E.E. Kravtsova, is the top, the “crown” of the sys-
tem. This model has been successfully implemented at
the Institute of Psychology of L.S. Vygotsky at RSUH
for over 20 years. This model ensured the openness of the
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whole system to development within the scope of profes-
sional practices (and beyond). After leaving the univer-
sity, yesterday’s students demonstrate their profession-
alism to such an extent that they are able to continue
their learning, rather than simply “apply” what they ac-
quired in class. One cannot imagine a professional psy-
chologist with no intention for further personal develop-
ment h. Alma mater provided all the conditions to create
such intentions. This means that professional position
emerges on the basis of the personal one. And that is the
whole point of developmental learning.

Indeed, according to E.E. Kravtsova, much more
distant, broader, sometimes more unpredictable genetic
prospects are maturing in the zone of proximal develop-
ment. ZPD itself is there at least for the two. As well as
the development within it. Whilst people still argue: can
(should) an adult develop in the zone of proximal devel-
opment of a child? Lena smiled when she heard this kind
of disputes.

Lena was a “person of communication” in every sense.
Communication was “the way of her life and work,” and
the concept of “communication” was a medium of under-
standing the nature of both. Sometimes we were willing
to argue with her a bit: they say, after all, the reason for
communication arises within the activity. And so, we
had discussions. What a wonderful form of communica-
tion Lena has come up with! A form of communication
for psychologists of the country and the world, working
in the traditions of the Cultural-Historical Psychology!
International Readings in memory of L.S. Vygotsky, an-
nual and each time topic based. The previous discussions
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were not finished yet, but the next ones were already in
mind. Then at the end, each participant received a beau-
tiful leaflet with an announcement of the subject for the
upcoming Readings. What is going to happen to the
Readings now? They do have a future — yet, what will it
be without Elena?

Today we grieve along with all Russian and world
psychology. The name of Vygotsky preserves its signifi-
cance, as it follows the semantically-meaningful fairway
of his ideas, expanded and deepened by E.E. Kravtsova.

We express our condolences to the members of her
family, who can rightfully be called the “The Vygotsky-
Kravtsovs Psychological House”, to numerous students
and followers, teachers, inspired by her ideas, and every-
one, whose life was once radically changed even just by
a single encounter with Elena Evgen’evna. The staff of
Moscow State University of Psychology and Education
who knew her and loved her, are grieving with us.

On the day of farewell to Lena, after a persistent
heat, snow started coming down on Moscow and the
Moscow region. Cold and soulless, it fell on the naked
orphaned gray Earth, a bereaved “planet of people.”
But spring is ahead, Lena’s spring, and more than one.
With or without Lena — it depends on those, who wel-
come it. Lena did her utmost so that “your inner spring
would not deceive you” (Titus Lucretius Carus) — any
time of the year.

She created “inner spring” around, adultly explored
spring’s childish and youthful mysteries and carried this
spring within herself. “Inner spring” — that was her “top-
ic” in science, education, life.
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This paper aims at providing an overview of Brazilian schools focusing on the development of Vygotsky’s
concept of Higher Mental Functions (HMF), especially in the case of students with disabilities. We often see that
a lack of appropriate teacher education leads to further excluding students and others involved in the teaching-
learning processes — such as the educators themselves, who feel increasingly overwhelmed by their classes of 45
to 60 students, shortage of money and governmental investment. We can even say that Brazilian official schools
are immersed in a conflicted-conflicting, alienated-alienating and oppressed-oppressive contradictory reality that
is increased by this exclusion-inclusion dichotomy that hinders teachers” and students’ participation in dialogi-
cally organized activities [9; 30; 23]. This diminishes students’ possibilities for developing HMF, which require an
argumentative, critical language organization not often accessible to students whilst they continue to be educated
on the receiving end of a system that is based on principles of assistance, as are the teachers. With this in mind, the
text aims at answering the following question: To what extent are HMF pursued in classrooms allowing young
people with(out) specific educational needs to develop (as close as possible) to their fullest potential?
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First words first

This paper aims at discussing the development of
Higher Mental Functions (HPF) in their relation to the
education of children and adolescents with (or without)
specific educational needs or disabilities in impover-
ished school contexts mostly in the outskirts of a large
city (Sao Paulo) in Brazil. We show that certain circum-

stances might affect or hinder education, and more spe-
cifically the development of HMF, especially in times of
the pandemics!, in a context that encompasses (1) the
lack of financial means for families to support their chil-
dren’s distance learning in the current social-education-
al situation (imposed by COVID-19), for example, and
where (2) schools and universities had to interrupt their
activities for months in order to search for financial sup-

! We refer to COVID 19 that has been considered a pandemic by the World Health Organization (WHO) that have urged everyone to stay
at home in the early months of 2020 — and possibly until mid-2020 at least.
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port to try to provide students with computers and in-
ternet services for some educational work to be resumed.
Nonetheless, in the outskirts of Sao Paulo, most teachers
report not having any contact with 50% to 80% of their
students during most of the school year, which initiated
in March 2020, a couple of weeks before everyone was
instructed to stay at home.

Moreover, lack of information about the pandemic and
shady political stances, have led to other complications
that affect education: teachers’ wages can now be cut down
on the premise that if they are not going to school, they
should not receive some of the benefits to which they were
entitled. However, the decision to cut down on salaries
does not take into account that teachers are using their
own electricity, paying to upgrade their computer (appli-
cation) software and to have access to improved internet
services in order to work with students. There is no finan-
cial benefit from the part of the government for this. Let
us clarify that we are speaking of people who sometimes
earn between one and two minimum salaries per month?
for a teaching position of twenty hours per week — which
means at least 10 more hours of planning, correcting and
marking tasks on a regular week (one that has not been
affected by the pandemics). Let us clarify further that the
work is greatly increased when everything is carried out
by distance learning. And to make matters worse, many
(we dare say most) teachers do not know how to use the
applications provided on the internet. So, they also need
to learn at a rapid pace in order to use them. This may re-
quire them to spend some money on crash courses besides
the equipment upgrading.

Some teachers, as well as most students attending
public schools are in the group 14 million Brazilians that
are considered impoverished. These are people that live
with less and US$1.9 per day. Some of the students in
this group attend school in order to make their daily
balanced meal. With the pandemic, they are not receiv-
ing this benefit. So studying or purchasing equipment
that might enable learning processes is not an option.
In fact, there are school principals and teachers who are
themselves campaigning to gather food and clothes for
households in need. And they take the bags of grocer-
ies and clothes from house to house, sometimes enter-
ing and preparing the food for the children, cleaning the
houses when the parents are unable to do so for reasons
of health, disabilities or even drug/alcohol abuse. These
teachers and principals are, therefore, putting them-
selves at risk to help provide for small children who have
no one to take care of them. And many times, they are
doing so by going into slums, where houses are built so
close together that it is a wonder that the pandemic has
not affected every individual, the entire community at
once®. Needless to say, some of these teachers and princi-
pals are getting sick.

Bearing this context of social exclusion in mind, it
is important to also clarify the general situation of stu-

2 The minimum salary in Brazil is currently just under US$184.

dents with specific educational needs (SEN) in Brazil-
ian schools. Prior to the quarantine, most students with
SEN were already excluded from the classrooms where
they ought to have been included — a result of poor
teacher education, as we have discussed in many other
occasions [3; 4; 5; 6; 7; 29; 28]. This is often due to lack of
knowledge from the part of the teacher (or lack of educa-
tion to work with children/adolescents with additional
needs), as the data excerpt below informs:

Ch: There is no pedagogical meeting for the design of
different activities for students of inclusion'. Most meet-
ings are used to discuss bureaucratic stuff: absent stu-
dents, poor behavior, students that are sick and need to re-
ceive activities at home, I mean, there are so many things..
we unfortunately don’t have time to adapt the curriculum.

Researcher6: Taking into account the changes in edu-
cational context and public policies regarding the process
of inclusion and the need for the school to guarantee learn-
ing to all students, can you tell me what you think is the
teacher’s role today ?

C6: I'mean... I try to do something that is close to adapt-
ing the curriculum, but I can see that there is no guidance.
We miss something that may help us to understand what
inclusive education is about (...). I need to learn before 1
can be requested to do something.

Researcher?: Have you ever had any teacher education
regarding inclusive education that might help you to adapt
activities for the students?

C7: No. Never.

Researcher 8: And what about here, at school, any
course about that theme?

C8& Not that I remember, no. Except for the talk you
gave us. [31, p. 133—134].

With the new world order, the situation of students
with SEN has become worse, and to a greater degree be-
cause parents do not know how to work with their chil-
dren when they present additional needs. However, we
must clarify that most of the data provided here is not
from the current moment of home schooling. We mostly
discuss data collected from regular classroom periods,
involving interactions between students with special ed-
ucational needs and teachers, but we base our statement
that the learning situation has worsened on interviews
and research carried out with parents, in which most
have similar statements as the one below:

Mother of boy with intellectual disability: I have to ad-
mit that it is a challenge... I mean, I am at home and can
support him. If I don’t, he won’t do anything because he
gets distracted really easily. But I don’t know what I would
do if I had to go out to work everyday and had no one to
leave him with or to help him with his homework. I can see
that he is improving, slowly, but he is. But, for example, I
have a niece who also has intellectual disability and she is
not doing anything. Her mother can’t help because she has
to go work. So she just plays the whole day. It’s a school
year with no learning.

% For more information on the context referred to in this paper, please refer to Fidalgo [4; 5; 6].
4 Many educators in Brazil refer to students with specific needs or disabilities as students of inclusion when they attend regular schools.
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And teachers’ statements, informing that:

I have about 430 students, but I could only contact
about 90 in these last 6 months. No matter how much I
try, by phone, email, etc., I receive no answer from most
of themd.

After explaining, in a nutshell, the general situa-
tion of Brazilian schools and their students, we turn to
the questions that we aim to answer here: to what ex-
tent are HMF pursued in classrooms allowing young
people with and without specific educational needs to
develop (as close as possible) to their fullest potential?
And how does/should learning take place so as to ensure
this development? We begin by discussing the concept
of HMF. After that, we discuss the concepts of collabo-
ration and the organization of argumentative texts —
showing how they might enable or be linked to the de-
velopment of higher mental functions. We anticipate
that the discussion is likely to be better understood with
the examples — data drawn from theses and dissertations
that have been completed in graduate programs where
we supervise young researchers. And we finish with con-
clusive remarks, fully aware that it is not by far the end
of this discussion.

Higher Mental (or Psychological) Functions

The concept of Higher Mental Functions is one of
the most important in Vygotskian work — especially for
researchers investigating the teaching-learning process-
es of people with disabilities. Higher Mental Functions
are what makes humans unique as an animal species. One
can infer from this that denying people with additional
needs the means for developing HMF is denying them at
least part of their humanity.

About his studies in this area — which, according to
Gonzalez Rey [12], can be considered the core of the sec-
ond phase of Vygotsky’s work — Vygotsky [37, p. 97]
says:

(...) the uniqueness of this process of development of
higher forms of behavior that comprises the subject of our
research is still inadequately recognized by contemporary
psychology. The cultural development of the child, as we
have attempted to establish (...), represents a completely
new level of child development which not only is still inad-
equately studied, but usually has not even been singled out
in child psychology.

Encompassed in the notion of HMF are such func-
tions as voluntary attention, memory, perception, be-
havioral control and, more importantly for our studies,
language. These functions are socio-culturally and his-
torically developed, i.e., they require socio-cultural-his-
torical relations to take place in order to be developed,
and follow a dialectical process: language (speech) as a
cultural tool mediates the organization of collaborative

loci that allow for relationships that are socially contex-
tualized to produce cultural experiences through which
humans produce meaning of the very experiences that
they have and that they enable for others. As Gonzalez
Rey [12, p. 65] puts it, Vygotsky “explicitly presents his
idea of higher psychological functions as functions that
are regulated by signs that are culturally developed and
used for the production of a new type of human behav-
ior (...).” In Vygotsky’s own words [35, p. 130], “Just as
speech serves as the basis for development, so, too, does
the external form of collective collaboration precede the
development of a whole series of inner functions”.

However, in so-called bilingual classrooms for deaf
students learning Portuguese, we find teaching interac-
tions justified with such explanations as:

12: [...] the work we do is really repetitive, you know?

()

I21: No, I don’t think it is only an activity... I mean,
it is an activity, but... it has to be that way, repetitive....
Do you understand? You repeat and repeat in several dif-
Jerent ways and...so that they can really internalize that...
that word, really, learn how it’s written you see? Because
I know that they have learned the sign, but writing is dif-
Sicult.

(.)

I42: (...) it is pointless for me to show them lots of words
if they do not know the sign (...) so it is really a repetitive
work, something that you have to do day in, day out, you
repeat the words, like you repeat their names, every day,
because they know their signs... 25, p. 150].

The above excerpt was taken from a Reflective Ses-
sion [16]5 in which teachers and teacher educators dis-
cuss a lesson that was video recorded. As we can see, it
was about deaf students and their teacher’s interaction.
Students were in Primary School. However, the same
approach is seen in a High School classroom with deaf
students, as the following data exemplifies:

J4: We were continuing from the last class, you see? Be-
cause the coursebook brings a number of exercises [... ] and
I require them to do these. [...]. If they don’t, you know???
They need to train, they need training. If they are taking
a governmental exam and this content is in the test, some-
thing... and they don’t know how to do the task... So they
have to do the exercise. (...). |28, p. 302].

In such contexts, we can see that the collective col-
laboration is still dictated, top-down, it is still one in
which students will learn how to repeat and copy, and/
or learn by translating words from Brazilian Sign Lan-
guage (Libras) to Portuguese and vice-versa.

However, Vygotsky [37, p. 101] explains that for
HMTF to be developed, one needs to consider that

Intellectual reaction (...) differs in many essential
characteristics of origin and function, cannot be placed
in the same order as mechanical formation of habits that
arise by trial and error (...)

> The mother and the teacher quoted here have reported their situation during the XVIII Forum in Linguistic Inclusion in Scenarios of Educa-
tional Activities; I Colloquium in Social-Educational Inclusion and Teacher Education, IT Colloquium Studies in Deaf Identity and Culture and
1T Colloquium in Inclusion and Accessibility Nucleus — a conference held at the Federal University of Sdo Paulo in Septemberr2020.

6 Reflective session is moment in teacher education in-service programs in which participant’s actions are looked at and challenged.
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Thus, according to Vygotsky’s work, what makes hu-
mans unique are features that they do not have from birth,
nor do they develop naturally; features that are construct-
ed within the individual’s dialectical interaction with the
environment where s/he lives, works, studies, i.e., with
his/her communities of practice, considering that

Every higher psychological’ function occurs twice dur-
ing the process of behavioral development: first, as a func-
tion of collective behavior, as a form of cooperation or
cooperative activity, as a means of social accommodation
(i.e., on an interpsychological plane) and, again, a sec-
ond time, as a means of a child’s individual behavior, as a
means of individual adaptation, as an inner process; that
is, on an intrapsychological plane. [36, p. 192].

These are functions that differ from the Elementary
Mental Functions as the latter are biologically, organi-
cally developed. Tt does not seem to us that HMF are
usually developed by copying, repeating and translating
in between languages — the latter being a skill whose
pre-requisite is having a lot of intercultural knowledge,
and the formers being tasks (i.e., copying and repeating)
usually carried out individually rather than collectively.

The HMF are then merged with the person’s natural
features, converging to form his/her unique sociobiolog-
ical personality. Again, in Vygotsky's [34, p. 42] words:

A normal child’s socialization is usually fused with the
processes of maturation. Both lines of development — nat-
ural and cultural — coincide and merge one into the other.
Both series of changes converge, mutually penetrating
each other to form, in essence, a single series of formative
socio-biological influences on the personality. Insofar as
physical development takes place in a social setting, it be-
comes a historically conditioned biological process.

It seems therefore, that by requesting the child and
adolescent to endlessly copy, for at least 8 years (from
5% grade — Primary and Mid-School — to 3" year High
School), our educational system is trying to promote the
development of HMF as if these were biological, at the
tip of the students’ fingers.

If we consider that, in the case of our work, that led
us to investigate the HMF and write this paper, was Vy-
gotsky’s [35] statement that the general principles that
lead the development of children with disabilities are the
same that guide any human development, we see that
there is something terribly incorrect in the classrooms
depicted here. The tasks provided to deaf students focus
on the disability, focus on the assumption that, if a child
or adolescent is deaf, they will only learn Portuguese
from repeating, copying and translating

However, a child with disabilities is not simply
that, i.e., s/he is not simply the disability. Vygotsky [35,
p. 123] states that

It is impossible to be guided only by what a given child
lacks, by what he is not. On the contrary, it is necessary to
have some conception, even if the most vague understand-
ing, of what his capabilities are and what he represents.
In this vein the bourgeois school accomplished exceedingly
little.

7 Same as Higher Mental Functions.
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And he claims that the same misguiding idea is used
to understand children without disabilities, when he
states that

All methods used thus far for studying the behavior of
the normal and the abnormal child, regardless of the great
variety and differences that exist between them, have one
common characteristic that links them in a certain respect.
This characteristic is the negative description of the child
that results from existing methods. All the methods speak of
what the child does not have, what the child lacks in com-
parison with the adult, and what the abnormal child lacks as
compared to the normal child. (...) Such picture tells us noth-
ing about the positive uniqueness the child from the adult or
the abnormal child from the normal child. [37, p. 98].

In many Brazilian schools, this statement still holds
true, i.e, children are assessed as per what they lack in
comparison with the adult. For this reason, sometimes,
we will find schools that teach by filling up a board with
information or by lecturing as if trying to squeeze as much
information inside the child’s seemingly “empty” mind:

S§17: So, in this lesson, I actually was continuing to ex-
plain the content of last class because it’s in the 9th grade
planning; we have to teach grammar aspects such as sub-
ordinate clauses and adverbial subordinate clauses. How
was I supposed to do that without reminding them of what
an adoverb is? (...)

8§18: So, I thought of a lecture, you see? With the objec-
tive of reteaching them the concept, in a more superficial
manner because, in fact, I was just reminding them. (...).
[27, p. 299].

Contrary to this teaching methodology, Vygotsky’s
work seems to show us that to understand the child’s ca-
pabilities and how children make sense of the world, we
need to understand that the general human processes of
development are socially derived, and later internalized,
and further understand the responsibility that this state-
ment alone poses for the school, the teachers and every-
one who works with children and adolescents with(out)
additional needs. If, as stated by Vygotsky, the develop-
ment of higher forms of behavior is the key for the social
development of all children, and if social development
is achieved in social interactions and engenders psycho-
logical advancement, then, the organization of collabora-
tive relationships is also the key to developing HMF, as
we discuss next.

Collaborative settings and argumentative
language frame: enhancement of HMF

Based on Marxist tradition, Vygotsky sees the role of
collaboration as a central element for the construction of
loci that may allow shared participation in schools. This
is clear, for example, when the author argues that

Only with the increasing socialization of the child’s
speech and all of the child’s experience does development
of the child’s logic occur. It is interesting to note that in the
development of the child’s behavior, the genetic role of the
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group changes, higher functions of thinking are manifest-
ed in the beginning in the group life of children in the form
of arguments and only later lead to the development of re-
[lection in the behavior of the child himself. |37, p. 103].

As we can see from the quotation, another fundamen-
tal element in Vygotsky’s view is language, since it is
the blend that enables shared participation and allows
reasoning to be revisited and re-signified many times
throughout life. However, as the excerpt below shows,
for many students who are deaf, the bilingual school —
despite its limitations as we have shown here — is the
first moment in which they will have contact with any
language, i.e., prior to their first day at school, deaf chil-
dren who are born in hearing families, whose members
often do not know Sign Language, will have no contact
with a language per se®. Until then, these children and
their families develop some signs (in Brazil, these are
called family signs) that will enable them to ask for their
basic needs (water, food, having a shower, etc.).

134: I think that it is the first language, it is the language
in which... in which they will have knowledge of the world.
Because they arrive here, and they, especially the children
who have never had any contact with the language, with Li-
bras, you see? They live in a world of hearing people, and
for them the world has no meaning (...) then they come here,
they discover a world, “now I can communicate, now I
can... now... I have found my language, right? [25, p. 156].

Since most deaf children in Brazil are born in hearing
families who do not know Sign language, and since medi-
cally, deafness is still treated as a disease — i.e. it needs to
be cured — parents do not learn Sign language even after
discovering their child’s deafness. They treat the child for
the “disease” and, in some cases, force them to speak Por-
tuguese, while, in others, simply rely on the “family signs”
created in order to communicate the basics. In both cases,
the deaf child is educated to believe that s/he is never go-
ing to be able to live a “normal” life. They only realize that
this is not true when they go to school and meet other
children and adults who are also deaf. Then they begin
to socially construct a different idea of themselves and
to understand the world differently. “Through others, we
become ourselves”, says Vygotsky [37, p. 105]. This rein-
forces the relation between the interpsychological and the
intrapsychological planes in the learning-development
process, but it also clarifies that “(...) cultural develop-
ment is based on the use of signs and that including them
in the whole system of behavior occurred initially in a so-
cial, external form [37, p. 103].

Nonetheless, as the excerpt shows, many teachers
see the language that is taught to the deaf child as hav-
ing solely the function of communicating. This function,
i.e., language used for communication, which the hearing
child masters at a very early age, the deaf child will begin
to learn when they go to school (and if their parents find a
bilingual school for them, i.e, one that can teach them Bra-

zilian Sign Language)®. Until then, as mentioned earlier,
they will have created a few signs that will allow them to
request what they need, but most of the communication
that takes place in a family will not include the deaf child
— for lack of a shared language per se. So, for example,
during the pandemics, the child may not even know the
reason why s/he is not leaving the house, why no one vis-
its. If s/he has started to attend school, but stopped due
to the period of social isolation, s/he many not even know
the reason why. Further developments in/with language,
such as, for example, the child’s ability to negotiate senses
and meaning or challenge points of view (i.e., the person’s
argumentative skills), thus developing critical thought
may not be the focus t in the early years!’.

It is decisive that collaborative work is part of the
school environment, so as to create a place where ev-
eryone feels at ease to discuss themes as broad and
ideologically set as the political role played by school
agents (the teachers, for example) in decision mak-
ing moments of theoretical-methodological paths, of
school material and the classroom organization itself.
In Brazil, since 2016, schools are told to avoid discus-
sions that are ideological because ideology has been
considered as synonymous to political party activism.
Therefore, many schools, many classrooms are becom-
ing even more dictatorial establishments, i.e., places
where there is no room for discussion and difference of
opinion, which means no room for the students to learn
how to think argumentatively. As a matter of fact, the
number of militarized public schools in Brazil had in-
creased 212% by mid-2018.

The school — the environment par excellence to cre-
ate the possibility for the child to access cultural tools,
thus developing cognitively — may do so by vertical,
and therefore dictatorial, organization, or by a more col-
laborative environment, i.e. more horizontal decision-
making and task distribution, one that will cross frag-
mented cultural borders of individualism. In both cases,
language plays a very important role: in the latter situ-
ation, the kind of language that circulates and is taught
is argumentative, allowing students to see the pros and
cons of each position taken by those that participate in
the activity. In the former, language is used to make an-
nouncements, not for communication [9], it is used to
tell others what to do, how to act; language is a power-
related tool and a strong power-enabler.

Brazil has been failing to recognize that this mis-
guiding duality exists both in schools and in school
policies. There is still very little work on how children
learn; their skills are not taken into account, while their
shortcomings are. In other words, their limitations are
often pointed out to justify the reason why the children
are excluded even within the so-called inclusive school.
Therefore, their zone of real development, as well as their
often background of scarcity are pivotal to forming an

8 School age in Brazil is from 6 to 14 years of age. Some children may go to pre-primary schools, but this is not compulsory.

9 There are only seven in Sdo Paulo.

10Tn Sdo Paulo, deaf children stay the initial 4—5 years in a Bilingual school — if there is one available and if there are vacancies in this school.
Then, they go to a regular school — preferably one with a bilingual classroom, if there is one available. In the latter, they learn Portuguese. It is
understood that they will have learnt how to communicate in Sign Language at the end of the fifth school year.
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image of the child that will stay with him/her for the rest
of their school years. What they could develop within
the school, collaboratively and argumentatively is not
considered. In this environment, teachers will inevita-
bly feel frustrated — even angry — because they feel (or
maybe they were taught to think) that it is their duty
to deal with the “problem” they have in the classroom.
This is clearly seen from the choice of words used by the
teacher in the excerpt below:

E2: I still think that inclusion is only seen on paper. In
practice, despite our attempts, this creature will be kept
separately. I may bring specific material to work with
him; I may flexibilize the material, and he is being treated
differently. I think that inclusion should make him equal to
others, and if I have to do something specific, different for
him, I am not making him equal. On the contrary, if I do
things dif ferently, then he really is excluded like a vase in
the classroom. (...) even if we try (...) I still think that they
remain excluded (...) they are still there, in their own
little world. We don’t have the necessary time to give them
the necessary attention with these classes with forty stu-
dents, (...) and the teacher’s role, unfortunately is not
only to explain content, but to take care, keep an eye
on them, make sure they don’t kill themselves. When
I sit to do something different, (...) I have to use at least
20 minutes from my 50-minute lesson with this student...
so I have to reduce everything to make him understand in
20 minutes (of which, ten will be used to ask the class for
silence: “People, please stop! I'm trying to speak here.”) It’s
complicated. I think that inclusion is a fallacy; we have
it on paper; we try, but we actually don’t have inclusive
classes yet. |31, p. 85].

This considered, one would think that more stud-
ies would be taken into account to think of educational
policies. This is not the case. Few studies are carried
out focusing on how students deal with their specific
needs or disabilities, and there is a blatant disregard
for these studies from a political point of view. More
often than not, there is very little consideration given
to the many cultures that congregate in the same class-
room. All teaching is provided following a top-down
and transmissive perspective, designed for an ideal stu-
dent and what he/she should be able to accomplish in
each given term. Therefore, in a class of 40 non-ideal
students, as the one depicted in the excerpt, one would
expect a great deal of frustration and a strong dose of
disbelief in policies.

The language used mirrors what Gee [11, p. 42] ex-
plains when pointing out that the language organization
usually seen in schools is one that is “disconnected from
the transformations of society and supported by systems
based on an authoritarian and pyramidal hierarchy (...).”
And we can add that teachers themselves are often dealt
with in a pyramidal relationship by policy makers, prin-
cipals, heads of educational departments, among oth-
ers. Therefore, the process of shared and collaborative
knowledge production, organized in the form of ques-
tioning, challenging, negotiating meaning — advocated
by Vygotsky, as well as Freire [9] and the followers of his
Critical Pedagogy (McLaren, Giroux, Kincheloe, among
others) — is denied the student, especially if s/he has ad-
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ditional needs. As we could see in the previous excerpt,
the teacher sometimes has twenty minutes to talk to the
student who has specific needs, and even these might
be cut short. Students, therefore, are often granted the
right to copy from the board and complete repetitive
tasks aimed at educating people who will repeat actions
rather than delve in challenging the status quo, as well
as problem-solving and creative ideas, which would re-
quire, according to Freire [10], that schools turn from
the narrative by the teacher to the involvement of stu-
dents in critical actions that challenge unsubstantiated
power and seek social justice. They need to regard the
students’ life stories as stories of possibilities rather than
of determination [10]. And in the case of children with
additional needs, schools, policy makers, and everyone
that is involved in education, need to remember that any
disability is “miniscule in comparison with the colossal
areas of wealth which handicapped children possess”
[33, p. 68].

By the same token, the dialogical approaches of
Vygotsky's late works (1930—1934) and Freire’s criti-
cal dialogue (which he considers central for the develop-
ment of students’ critical thinking) stress the key role of
argumentation in the organization of classrooms teach-
ing-learning and development. In the classroom, collab-
orative relationships and argumentative organization of
language use enables participants to act so as to place
their points of view in relation to what others have said,
thus agreeing, disagreeing, expanding ideas, requesting
that ideas be expanded to further the understanding.
This involves contradiction of senses that have been put
forward, since these senses have been socio-historically
constituted in and through the several experiences that
each individual has lived. Therefore, collaborating re-
quires the creation of cognitive and affective conflicts
that are inseparable from each other, leading to the or-
ganization of critical dialogues [9] which, in turn, allows
for a collaborative process to take place, besides shared
internalization, productive interdependency, construc-
tion of new and shared meanings that may transform the
object under discussion.

One could call this, as does Mateus [24, p. 9], a peda-
gogy of argumentation, since knowing how to use the
argumentative text “broadens the potential for demo-
cratic participation when it allows for differences to be
openly discussed and positions reviewed.” Besides, in
these environments, differences (or positions) can also
be safely discussed, since the debate is not sought as a
means for defeating one’s opponents, but for jointly con-
structing new meaning and knowledge. In other words,
even though the teacher (or the principal, the coordina-
tor, the policy maker) may be stronger in the position
they occupy, the collaborative environment, contrary to
the dictatorial environment, will have to make room for
other arguments to be evaluated as more appropriate as
per the situation discussed.

It is important to emphasize that this critical-collab-
orative language organization requires the involvement
of everyone — the teachers and the students (regardless
of age or of the specific needs that they may have). It
aims at intentionally listening to and understanding the
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senses that are put forward by the others (peers, teach-
ers, anyone), and requesting-providing clarification be-
fore another point of view is presented. In Bakhtinian
terms, this was called responsive listening. Participants
must listen attentively so as to probe into words with a
view to clarifying them and thus, better collaboratively
constructing the meaning/knowledge under discussion.
As a coordinator of the whole teaching-learning process,
the teacher, rather than providing answers, will (even
with students from very early ages) pose questions that
are organized to request clarification and argumenta-
tive support — which could be presented in the form of
theories that support the meaning being constructed, or
explanations, examples (any of the known forms of sup-
port in an argumentative text). Liberali [14], discuss-
ing Adam and Bonhomme’s [1] forms of argumentation,
concludes that one may also provide arguments by de-
scribing something and by telling a story, which will evi-
dently differ in the textual organization.

In other words, “the concept of collaboration has
always a critical co-participation focus, since it is orga-
nized by means of a dialectical process that shapes par-
ticipants’ relationships through the argumentative lan-
guage [19, p. 5].

It is thus our premise that a collaborative language
organization, achieved by means of argumentation,
may create interdependent cognitive and affective
conflicts that allow for shared internalization of the
object being discussed, with a view to developing a
collective and transforming view of this object. John-
Steiner [13, p. 188] illustrates the key importance of
collaboration for knowledge production when stating
that: «Through collaboration we can transcend the
constraints of biology, of time, of habit, and achieve a
fuller self, beyond the limitations and the talents of the
isolated individual.”

Along the same lines, the work carried out by Magal-
haes and followers [8, 17; 18; 19; 15; 20; 21; 22; 26], in the
last 30 years highlights the understanding that collabo-
ration is a process, placing activities (in this case, activi-
ties carried out in schools) under constant review and
requiring participants to work together so as to compre-
hend and transform the world whilst transforming them-
selves in the world, both the specific and the broader col-
lective contexts in which they are involved (including
the transformation of society per se), i.e., collaborative
work is constant, it is a co-construction of the world, and
one that requires a language organization.

However, collaboration requires that teachers also be
collaboratively educated. The excerpt below exemplifies
this. It is data collected in a reflective session. Questions
asked here allow the teacher to clarify what she is doing.
They also should allow the teacher and the teacher edu-
cator to create an atmosphere in which the teacher can
confront her senses about teaching, education, her stu-
dents. The teacher educator (here also the researcher)
cannot be the ole knowledge producer and provider. So,
challenging what is said is a process leads to confronta-

"N is a Mathematics teacher; S is Sueli Fidalgo.
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tion of senses whilst avoiding the researcher from taking
a top-down position.

NU3: I am very anxious all the time. I want to see re-
sults quickly. I would like to be different, but perhaps be-
cause I have been just like them, I try not to raise a lot of
barriers between us, do you see?

S4: What do you mean... why do you think you have
been like them?

N4: POOR! Just like them because...(...) there are
some colleagues that think they are superior and don’t get
involved with the children. And this ... this makes me... a
little..I try to... I may make mistakes because I think that
sometimes I am not playing my role as a teacher. Some-
times, I am a mother and I think this may jeopardize teach-
ing. I think I should keep a bit more of a distance, but T
can’t. So, I think this is where I am wrong. I wish I could
improve.

S5: But.... if you think of the lesson that you taught...
the one I recorded, in which moments do you think you did
not act as a teacher? Or, in other words... what do you
consider to be the roles of a teacher?

N5: Ah! Moments in which I see that a child did not
do her homework (...) I call them, I talk to them and I ask
them what is happening. I talk to each one, do you see? I
try to raise their awareness. I would like to bring them to
the coordinator’s room, but then... I think: “talking to them
might be better.”

()

N8: I could have used the book, right? And then, I
think... “Am I right?”

S9: So, again... in order to answer this question, we
need to go back to that question about roles. What role
does the course book have for you? When you say “I could
have used the book” but decided not to. When you say that
you decided to ask them to create their own math’s prob-
lems, why are you in doubt about acting correctly? Do you
think that the book is sovereign? [20, p. 335—336].

As the dialogue shows, it is a matter of going back
and forth in one’s knowledge construction process. So,
it may take a few extra turns for the questions to be
raised again. We believe that by teaching about collabo-
ration and argumentative reasoning, we are educating
teachers. However, by using collaborative tools and ar-
gumentative reasoning with them (in the teacher edu-
cator’s meetings and programs) we are modelling what
this rather difficult organization can be employed. Both
moments are important to allow teachers to go from a
repetitive, top-down, transmissive lesson organization
to one that might allow students to exercise their criti-
cal thinking and thus critically develop their HMF, re-
gardless of whether they have students with or without
specific needs in their classrooms. After all, the data dis-
cussed here shows that they are educating all students
to solve exercises, but not problems, to repeat tasks, but
not think about the roles that these tasks have in their
education. And when a teacher uses a little bit of creativ-
ity — as does the mathematics teacher above — she feels
guilty that she is not conforming.
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In lieu of conclusion

We aimed, in this text, to discuss, albeit briefly, the
concept of Higher Mental/Psychological Functions,
more specifically that of language, in its relation to con-
cepts such as collaboration and argumentation. We also
aimed at looking at school practices and the language
used in school environments, discussing the extent to
which this may allow for HMF to be developed. We
argue that if we want children to go beyond the prac-
tices of repetition, and to have the possibility of social
inclusion, it is necessary that these children be educated
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B crarbe npezacrasien 0030p OpasuibCKUX HIKOJI ¢ TOYKU 3PEHUST MX POJIU B PA3BUTUH BBICIIUX TICUX-
yecKuX (DYHKIUIT y yUeHUKOB, B ocobenHocTH y yuaiuxcst ¢ OB3. OueHb 4acTo Mbl BUIMIM, YTO OTCYTCTBIE
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KaueCTBEHHOTO 00Pa30BaHN y T[ATOTOB MIPUBOIHUT K 9KCKIIO3UH IeTell U IPYTHX YYaCTHIUKOB 0Opa3oBa-
TEJBHOTO TIPOIECCa, B TOM YHCJIE CAMUX TEJIarOT0B, KOTOPBIE OIIYIIAIOT MOCTOSIHHYIO MePerpysKy, paborast
B KJaccax 1o 45—60 uesioBek, B yCI0BUSAX CUCTEMATHYECKOTO HelouHAHCUPOBaHUs chepbl 00pasoBaHMUsL.
MoskHo faxe CKazaTh, YTO TOCYAAPCTBEHHbBIE MTKOJIbI Dpasnuany mepManenTHO MOTPYKEHbI B TIPOTHBOPE-
YHUBYIO PEAIBHOCTD, OJHOBPEMEHHO U PA3IUPAEMYIO KOHMDINKTAMU, ¥ TTOPOK/IAIONIYIO UX, OTUYKACHHYIO
M OTUYK/JAIONIYIO0, YTHETEHHYIO U YTHETAIONLYI0; M IMXOTOMUST «9KCKJIIO3WST/MHKITIO3UsT» JIUIIb YCUINBAET
JTH TIPOTUBOPEYUS, TIPETISITCTBYS AUATOTNYECKOMY BBICTPAUBAHUIO JIESITETbHOCTH T1€/IaTOTOB U YYEHUKOB.
[Togo6Hast cuTyaiust MelaeT MOJHOIIEHHOMY Pa3sBUTHUIO BBICIIUX [ICUXUYECKUX (DYHKIHUIL, JJIsI KOTOPOTO
BaKHA JINCKYCCUOHHAS, KPUTHYECKAS SA3bIKOBAsI OPTaHU3AIM, 324aCTYI0 HEIOCTYITHAS YYeHUKaM, I0Ka UX
[POOJIKAIT 00yYaTh MO CUCTEME Tepejladll 3HAHUIL, KaK KOTAa-To U uxX yuyureseil. [[punumas Bo BHUMA-
HUe BCe BBIIIECKA3aHHOE, B IAHHON CTaThe MBI IIOCTAPAJIUCH OTBETUTH HA BOTIPOC: B KAKOII JKe CTETeHH CO-
BpeMeHHas OpasuiIbeKast IKkosa cocoberByet pazsutiio BITMD 1 mo3BosisieT Kak 3[0pPOBbIM YUCHUKAM, TaK
u netsiM ¢ OB3 packpsIBath CBOI MOTEHINA HACTOIBKO MTOJHO, HACKOIBKO 9TO BO3MOKHO?

Kntoueewvte caosa: Boiciive nicuxuueckue GhyHKimu, getu u nogpoctku ¢ OB3, crernuasibHbie 06paso-
BaresibHbIe NOTPEGHOCTH, KOHTEKCTHO-3aBUCHMOE 0OPa30BaHUE.
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