KysbrypHO-1icTOpHYecKast IICHX0JI0TUS Cultural-Historical Psychology

2024.T.20. Ne 4. C. 2130 2024. Vol. 20, no. 4, pp. 21—30
DOT: https://doi.org/10.17759 /chp.2024200403 DOT: https://doi.org/10.17759 /chp.2024200403
ISSN: 1816-5435 (neyartHsbiii) ISSN: 1816-5435 (print)
ISSN: 2224-8935 (online) ISSN: 2224-8935 (online)

Formation of Research Vision in Schoolchildren
Using Digital Mediation Tools according
to Cultural-Historical Psychology.

Part 1

Evgeny N. Pavlovsky
Novosibirsk State University (NSU), Novosibirsk, Russia
ORCID: https://orcid.org/0000-0001-6976-1885, e-mail: e.pavlovskiy@g.nsu.ru

Tatyana A. Sidorova
Novosibirsk State University (NSU), Novosibirsk, Russia
ORCID: https://orcid.org/0000-0002-8985-092X, e-mail: vasinatan@mail.ru

Sergei A. Smirnov
Novosibirsk State University (NSU), Institute of Philosophy and Law SB RAS (IPPR SB RAS),
Novosibirsk, Russia
ORCID: https://orcid.org/0000-0002-2023-8855, e-mail: smirnoff1955@yandex.ru

Bair N. Tuchinov

Novosibirsk State University (NSU), Novosibirsk, Russia
ORCID: https://orcid.org/0000-0002-8931-9848, e-mail: bairt@nsu.ru

The article sets a task to create and implement models of schoolchildren’s development, which are based
on the basic ideas of the cultural-historical approach proposed by L.S.Vygotsky’s scientific school. The
authors of the article believe that such models can help to overcome the limitations of explanatory models,
this hypothesis is based on stimulus-reactive algorithmic strategies that negatively affect human develop-
ment. Using the material of the project “Schoolchildren as Scientific Volunteers”, the authors of the article
show how this mediation model can be arranged usurrn digital tools and a system with elements of artificial
intelligence. The project sets the task of forming a research vision (a new functional organ) in schoolchil-
dren with the help of digital mediating tools. Using a cultural-historical approach to Al as a means of devel-
oping thinking and research skills while working with information, we propose to consider ethical Al frames
as part of an educational environment that promotes the adaptation of risky technologies.. Critical analysis
of risk-generating technologies has been developed in bioethics. As ethical guidelines, we use the principles
of precaution and proactive response. This article is the first part, which describes the preparatory phase of
the study. The second part will show how the project proceeded, what the first results were and what dif-
ficulties were met during the implementation of the tasks.
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B crarbe craBuTCcs 3a1aua, CBsI3aHHAsI ¢ HEOOXOAUMOCTBIO Pa3pabOTKU U BHEAPEHUS TAKUX MOJIeIeil pas-
BUTHSI IIKOJIbHUKOB, B OCHOBaHHE KOTOPBIX 3aJI0JKEHBI 0a30BbI€ MIIEH KYJIbTYPHO-UCTOPUUYECKOTO MOAXO/A,
npeziokernble B mkoste JI.C. Beirorckoro. ABTOPBI CTaTbhy MOJIATAIOT, YTO UMEHHO € TIOMOIIBIO TAKUX MO/Ie-
Jieii MOKeT ObITh TIPEO/I0JIEHA OTPAHUYEHHOCTD O0BSICHUTENBHBIX MOJIETIET, B OCHOBAHUE KOTOPBIX 3aKIa/[bl-
BAIOTCS CTUMYJI-PEaKTUBHbBIE AJITOPUTMUYECKUE CTPATEr N, HEraTUBHO BIUAIONINE HA Pa3BUTHE YesoBeka. Ha
Mmarepuasie poekTa «[[IKoJbHUKN — HayYHbIe BOJIOHTEPhI> ABTOPbI CTaThH MOKA3bIBAIOT TO, KAK MOKET ObITh
YCTpPOEHa MOJIEJTb OTIOCPEIIOBAHNST, B KOTOPOI UCIIOMB3YIOTCS 1N(MPOBBIE CPEICTBA U CUCTEMA C dJIEMEHTAMU
HCKYCCTBEHHOTO MHTEJIEKTA. B paMKax 1poekTa cTaBuTcs 3a1aya 1o (hopMUPOBAHUIO Y IITKOJBHUKOB UCCJIC-
JIOBATEJIbCKOTO BUIEHNS (HOBOTO (DYHKIIMOHAIBHOTO OPTaHa) C MOMOIILIO MG POBBIX CPEICTB-TIOCPETHUKOB.
Onupasich Ha KyJbTYPHO-MCTOPUYECKUI TO/IX0/] K TIOHUMAHUIO MCKYCCTBEHHOTO MHTEJIEKTa B KauecTBe
OPY/IUsl Pa3BUTHsT MBIIILIEHMsT U (hOPMUPOBAHUSI MCCIICAOBATEIBCKIX CIOCOOGHOCTEN 1 HABBIKOB B pabore ¢
urdOpMaIel y IKOJIbHUKOB — HAYYHBIX BOJIOHTEPOB, Mbl 0OOCHOBBIBAEM HIEIO O TOM, UTO (ppeiiMbl STHYE-
cKorO pery/upoBanus VIV MOTYT cTaTh 4acThio 3HAKOBOIT CPe/Ibl, B KOTOPOI OyIeT IPOUCXOAUTD KYJIbTyPHAs
a/lanTaius PUCKOreHHOU TexHosorun. Kpurtuueckuil aHaius pucKOreHHbIX TEXHOIOTHiA pazpaboraH B Ouo-
aTHKe. B KauecTBe aTHYECKUX OPUEHTUPOB MBI HCITOJIb3YeM IIPUHITUIIBL ITPEA0CTOPOKHOCTH U OIIEPEsKAIOIIETO
pearnpoBanusl. JlaHHas cTaTbs SABJISIETCA TIEPBOI YACTHIO, B KOTOPOIi ONMcaHa ITOCTAaHOBOYHAS YaCTh UCCIIEI0-
BaHust. Bo BTOpoii yactu Gyzier mokasaHo, Kak MPOTEKaJl IIPOEKT, Kakue ObITN TTOJTyYeHbI TIePBbIE PE3YIbTaThl
U Kakue ObLIN TPYHOCTH, CBSI3aHHBIE C BBITIOJHEHUEM MTOCTABJIEHHBIX 3a/1a4.

Kmouegvie croea: kyabTypHO-UCTOPUYECKAs [ICUXOJIOTHS, OTIOCpeioBanne, (hyHKIMOHAIbHbIH OpraH,
1UdPOBbIE CPEACTBA-TIOCPEHUKH, JIATACeThl, UCCIe0BaTeabcKoe Buenue, mpoekt «IIkonmbunkn — na-
YUHBIE BOJIOHTEPbHI».
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Problem

Several contemporary authors have shown recently
that in the context of digitalization and virtualiza-
tion, numerous teachers, psychologists, and research-
ers studying the process of digital influence on children
and adolescents have overwhelmingly relied on the ex-
planatory models based on seemingly obsolete behav-
iorist ideas describing human actions in the categories
of “stimulus-reaction”, which have lost their research
potency. In these models, students are viewed as reac-
tive, passive individuals suffering from active, aggres-
sive impact of “smart” gadgets. It can be inferred that
children must be protected from these “aggressors” and
prohibited from using them at school lessons, children’s
time on the Internet must be limited, etc. Digitalization
has revived old behavioral patterns and models, root-
ing, as Yu.V. Gromyko put it, in the “digital-algorithmic
approach”, according to which the activity of a person
(student and teacher) is first programmed, and then a
digital platform is introduced to effectively manage their
behavior, enabling the algorithmization of behavior [6].

Thus, a gadget is automatically assigned the role
of an active subject. Several studies demonstrate how
digital technologies (gadgets, the Internet) negatively
and destructively affect children and adolescents, their
stress resistance, their well-being, their sleep-wake
routines; how the likelihood of suicide increases; how
gadgets negatively impact cognitive abilities, signifi-
cantly reduce verbal intelligence, and also worsen the
dynamics of brain maturation in the areas responsible
for speech, attention, emotions, etc. [3]. At the same
time, however, the active role of a student and the role
of an adult mediator are not discussed at all — as we
are accustomed to describing the learning situation in
terms of interaction between an adult and a school-
child, through the prism of the “adult-child-psycholog-
ical tool” mediation model, since development of this
model in the pioneering works of L.S. Vygotsky, D.B.
Elkonin and other authors of the cultural-historical ap-
proach [for more details see: 13; 14].

It is important to devise such learning models where
a student is considered as a subject of development over-
coming the stimulus-reactive behavior. Methodologi-
cally, we base such models on the cultural-historical ap-
proach (hereinafter referred to as CHA), developed by
the Vygotsky school [6; 11; 12; 13; 14]. This approach
has the necessary potential, through which it is possible
to build new development models applicable to a mixed
social-digital environment. CHA potential has been dis-
cussed by numerous Russian and foreign authors [6; 13;
14;17; 22].
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The mediation (a mediacy model developed within
CIP framework) shows that with the introduction of
digital means, the situation is aggravated precisely in
the place that Vygotsky himself pointed out as the
place associated with a child’s mastery of his or her
own behavior (affect) with the help of a psychological
tool. L.S. Vygotsky insisted that a psychological tool
differs from an external object-tool primarily in its
orientation rather than the substrate. A psychological
tool-sign is directed inwardly, at a person’s mastery
over one’s passions and affects, one’s genuine nature
[2, p. 90]. Thus, through numerous acts of mediated
mastery of an object and of oneself (starting with a
spoon and ending with a number and a word), a per-
son develops new functional activity organs, complex
“psychological systems”. In a broad sense, people do
not have “organs” for reading, writing, counting, just
as there are no organs for understanding, reflection,
thinking. They are formed as special “functional or-
gans”. The latter are not concentrated in the brain. It
is not the brain that is responsible for the act of think-
ing, but the psychological system, built through nu-
merous acts of mastering.

What does it mean — mastering one’s behavior? It
means that a person (a child), with the help of an adult
intermediary, develops a method of action using a tool
and, therefore, forms his or her own subjectivity. When
mastering a method of action, the latter “enters” a per-
son, becoming his or her new functional organic feature;
a new “functional organ” is formed in a person [9]. As
B.D. Elkonin wrote, it is important to understand how
a stimulus, previously external to a person, turns into
an internal means, or how a sign “turns into an internal
means of constructing an action” [19, p. 233].

V.P. Zinchenko and N.D. Gordeeva discussed for-
mation of a functional organ based on constructing an
objective executive action, while A.N. Leontyev looked
at formation of the organ of pitch hearing; however, the
studies were done in the pre-digital era [7; 10]. What
functional organ is developed in an individual when dig-
ital gadgets and digital platforms are introduced into the
structure of an objective action?

With the introduction of digital tools, the question
arises: what does a digital device in a child’s hands
mean? What role does it play? O. V. Rubtsova believes
that digital tools act simultaneously as both a sign and
a tool [11; 12]. This is, in principle, understandable
and correct. What is the specification of such a hybrid
sign-tool, though? Especially if we are talking about
the fact that a gadget in a schoolchild’s hands is not
only and not so much a tool with a complete set of
functions, but rather a window into the virtual world.
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This is exactly why they are loved. A shovel or a pen in
a person’s hands perform a very specific job and noth-
ing else is put into them (with the exception of the
play function in children’s games, when an object is
re-objectified. so that a shovel becomes a horse and
a pen becomes a rocket). A symbolic tool also plays
a very specific role in the formation of, for example,
speech and speech behavior. This has long been de-
scribed in the literature.

In the case of the gadget, the most important thing is
that it is larger than its body and more significant than
its function. It is a window into a special virtual world,
often replacing the first social world for children and
teenagers. The digital not only combines the functions
of asign and a tool, but it also acts as a characteristic of a
different type of habitat.

This is why children surrender to its power. When a
child uses digital tools and smart gadgets en masse, then,
left to his or her own devices (there is no adult in his
virtual world), he or she gradually loses the qualities as
a subject and becomes an appendix to gadgets, since the
desired behavior scenarios are embedded in gadgets (the
so-called “script capture” described by the authors ear-
lier [14]. This happens if an adult intermediary abandons
the child’s field of action. In the child’s virtual world,
there is no adult or he or she is in the form of an avatar, a
digital twin, i.e. a transformed form.

The following questions must be addressed: what
does it mean to construct a mediated action that a
child constructs with the help of an adult, using digi-
tal tools? What is the specificity of this particular act,
notably, in two meanings — mediation (child and tool,
child and environment) and mediacy (child in relation
to oneself), in which gadgets and other digital tools
and digital platforms are used? For what purpose are
they used in the model of interaction between a teach-
er-mediator and a student? How does this use affect
the attention, vision, perception and other abilities of
a student?

Our hypothesis is that when a digital tool is includ-
ed in the learning process, not only a child but also an
adult develops a new vision of an object; tentatively
speaking, a third eye or a new functional organ (herein-
after referred to as FO) is formed. A smart system with
Al elements that knows more than just processing, stor-
ing and transmitting big data, can provide feedback to
an adult and a schoolchild that helps them to see things
in a way they have never seen before. This effect has al-
ready been observed in the example of the introduction
of high technologies in medicine to diagnose complex
diseases. Experts have noticed that in diagnosing a dis-
ease, a medical practitioner receives information from
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an Al system that was not available previously and
could not be obtained without Al the doctor begins to
see the disease, the processes in the body as if he or she
has got new eyes, with a new vision opening up. Sup-
plying new combinations and complexes of data, the Al
system shows the diagnostician what he has never seen
and could not see before.

Functional organ

This new vision, the third eye, can rightfully be called
a new functional organ that is formed in a person when
he or she carries out complex subject activities using
technical means.

The concept of FO was first introduced in physiol-
ogy by A.A. Ukhtomsky as “... any combination of forces
that can lead, all other things being equal, to the same
results every time” [ 16, p. 124], “... any temporary combi-
nation of forces that lead to a certain achievement” [16,
p. 98]. It referred, obviously, to physical action in which
different forces participate, and therefore the coordina-
tion and harmonization of the actions of forces, their
functional unification, enabling the implementation of a
complex action, are important here.

If we translate the concept of FO into activity ontol-
ogy, then such a neoplasm is formed in a person who per-
forms objective actions using psychological and material
tools. For example, a “writing organ” develops, which
includes a sign-pen-brush-hand-local zone in the brain-
coordination with the entire morphology of the action.
In the process of mastering objective actions with a pen,
with the help of which a person learns to write signs on
paper and comprehend this action, he or she forms a
writing organ through multiple operations, the scheme
and structure of which are fixed in the brain, where a set
of neural ties connections responsible for writing activ-
ity is formed.

Following the same logic, there is a temptation to in-
sert a gadget into this chain and assume that it is also
built into it and becomes part of a complex functional
organ. It is obvious, however, that in this case something
more is happening than just performing objective ac-
tions. Particularly as a gadget is not a pen, not a shovel,
not a hammer, not a spoon. Inherently, as assigned, it
acts neither as an objective tool in itself nor as simply a
symbolic means, although it performs these functions. A
gadget (more broadly, a digital platform) acts as a hybrid
means, a way of getting into virtual reality and can be
used as a means (map) for navigating this reality. At the
same time, a person using it can update it, remake it, fill
it with new content.
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The “Schoolchildren as Scientific
Volunteers” Project

As a case, let us analyze the above-stated problem
of FO formation through the “Schoolchildren as Scien-
tific Volunteers” project [18]. It intends, first of all, to
form the so-called research vision, a research position
in schoolchildren. Curiosity, inquisitiveness and the ex-
ploratory nature of learning are certainly present in the
ordinary school practice (field experiments, laboratory
works in biology and botany). In this project, however,
it is suggested that schoolchildren are exposed to the ac-
tual format of field scientific research.

The project connects schoolchildren and teachers
from different schools in different regions into a certain
scientific laboratory network based on the SYNCWOIA
digital platform. They undergo training that includes
modern digital technologies and tools with elements of
artificial intelligence. This is the basis for consistent ef-
forts towards professional orientation of schoolchildren
in research activities through a system of scientific vol-
unteering.

In a preliminary survey, schoolchildren showed
that they are familiar with simple experiments through
school science clubs and have experience of project ac-
tivities, they like natural sciences. About 70% of them,
though, feel the need to expand the diversity of topics
and to go beyond the school curriculum. Many school-
children want to do real-world field research in situ, out-
side school, and in project teams. At the same time, they
are not aware of what it means to conduct research using
information technology, how to check the correctness of
the results obtained, etc.

Within the project framework, each participant un-
dergoes training according to a program that includes
modules devoted not only to biology and botany, but
also to information technology (big data, neural net-
works, computer vision, etc.). All the materials have
been verified by scientists. The training was conducted
on the SYNCWOIA online platform, thanks to which
students from different regions of Russia were able to
join the project.

In the project, children and adults teamed together
(each team included 5 schoolchildren and 1 mentor
teacher who organized field work). Each team selected
locations for conducting research and collecting data
on natural objects (birds, mushrooms, soil, plants). One
team worked in three locations on average. All the ob-
servations were registered in a diary and the objects of
observation were photographed. Then the data were en-
tered by the project participants into their own Data-
base. Datasets were formed (using photos, audio descrip-
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tions, metrics, location data) based on the Kappa data
collection, storage, and management system.

The authors and participants of the project endeav-
ored to understand the place of gadgets and Al elements
(datasets) in the formation of the above-mentioned
research vision in schoolchildren, the position of a re-
searcher-observer, who has created an artificial cultural
formation, a new functional organ. It was essential to
figure out how and what kind of a functional organ is
formed in a schoolchild who, when studying wildlife,
keeps an observation diary, uses a gadget and compiles a
collection of observations under supervision of a mentor.

The main results of the project are the activity abili-
ties of students, scientific volunteers associated with
gaining new knowledge as to how to conduct research
using modern digital technologies. Schoolchildren get
hands-on experience of the basics of research work on
true-life empirical material and take part in generating a
common database.

This article is the first part of our research, stating the
problem. Herein, we articulate the problem of forming a
research vision in schoolchildren based on the material
of the “Schoolchildren — Scientific Volunteers” project
and show the role of digital technologies, a digital plat-
form as a training system, with the help of which chil-
dren undergo self-training and form a vision of natural
objects. In the second part of the article, we will present
the first conclusions based on the project results.

Project model

Let us show the content of the project in the catego-
ries of the main positions, types of work and communica-
tions (see the Figure).

Considering the described digitalization problem and
the content of the project, we raise the following ques-
tions.

1. What role do digital tools, gadgets, and a digital
platform play in the project? What is the specificity of
their use in the project? What is the intermediary func-
tion of digital tools? What are the meaning and purpose
of implementing a platform and data sets? How does the
performance of previously set learning tasks improve
when learning is transferred to the platform?

2. How do the activities that rely on online formats
and the digital influence the development of relevant
abilities in schoolchildren? In this case, we are talking
about the abilities of perception, vision, and hearing.
How is such a functional organ as research vision formed
in a schoolchild who uses a gadget to conduct research
activities within the project framework? How do gad-
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gets influence (if they do) attention, perception, imagi-
nation, and tactile sensations?

If these organs of vision and hearing are not formed,
then a student adapts and uses devices purely automati-
cally, simply collecting information, and himself or her-
self turns into a functional device for collecting data. He
can remember plants and birds, but do not see or hear
them.

The key risk of Al is that a person who delegates
work to Al, without developing active human organs,
turns into a device as such.

Such programming begins even before any gadgets. If
a teacher programs students’ behavior and does not form
human qualities in them, programming takes place be-
fore gadgets arrive. Then gadgets intensify it, aggravat-
ing the students’ subordination to the digital.

In view of the above tasks and risks, the Schoolchil-
dren — Scientific Volunteers project was designed in
such a way as to avoid these risks.

The project’s aim develop a new organ of vision in
schoolchildren, that is, to learn to see, hear, listen and
understand nature. It is not just about observing objects;
rather, it is about such a vision that corresponds to a
certain protocol of scientific observation. Project par-
ticipants must undergo training in methods of describ-
ing locations, mushrooms, animals and birds selected for
observation. The difficulty in developing a new view of
nature lies in training the ability to see what is important
for scientific protocols.
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In the development of the modern AI systems,
machine-learning models are built on the principle of
presenting correct and incorrect examples. Processing
them, a model receives feedback on the fallacies of its
conclusions and self-corrects. accordingly.

Since Al systems are becoming an integral part of our
reality, it is reasonable to introduce practices aimed at
understanding the principles of operation of artificial in-
telligence algorithms into the learning process of school-
children [8].

An important part of an AI specialist’s job is to com-
pile datasets — sets of labeled data used as a training
sample for AT models and for quality control. We follow
the well-known definition of a dataset — a set of related
observations organized and formatted for a specific pur-
pose [21].

Accordingly, the project proposes to engage school-
children and mentors in dataset compilations.

Participants must correctly compile cards for each
observation entry in the database. Adding each entry,
users pay firm attention to the ethical principles of data
collection and labeling (see below). On each type of ob-
servation, a consultation is provided by a researcher,
who explains which parameters can and should be dis-
tinguished in the object of observation. Multiple objects
of observation with estimated values of parameters are
entered into the database by a mentor and students, and
the authorship of the observations is indicated. Subse-
quently, all the observations are cross-checked by stu-
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dents and then the entire database by types of observa-
tions is transferred to an expert — a researcher to verify
the correctness of the labeling, class definition and de-
scription accuracy. In case of an incorrect description,
it is returned to students for revision. This generally re-
flects the process of qualified data labeling in machine
learning. It is important that students are assigned the
copyright to the objects of intellectual work, assessed by
mentor scientists.

Subsequently, a single dataset compiled from all the
observation objects provided by schoolchildren can be
used to train artificial intelligence models; firstly, by the
schoolchildren themselves, and secondly, by scientists.
At the same time, the quality of the entire dataset de-
pends both on the contribution of each participant and
on the assessment by experts. The better is the quality of
the data submitted by a student, the higher is his or her
contribution in model training.

How the risk that students become purely suppli-
ers, collectors of data for artificial intelligence systems
can be avoided? In fact, it is the students who contrib-
ute data for future use, so they are actual data suppli-
ers, but this is not the only or the crucial task faced
by them.

A schoolchild needs to complete a project and com-
pare the results with the achievements of peer students,
striving for their recognition. The ability to objectively
compare own results with those of theother participants
is one of the distinctive features of artificial intelligence
projects. It is important that datasets created by school-
children can have the property of verification — the best
labeling can form a dataset, on which other artificial in-
telligence models will subsequently be verified. Thus,
the first risk-avoiding factor is assigning (in the KPI
spirit) the result of a particular activity by a schoolchild
and its social assessment.

The second important factor in avoiding the risk of
becoming an appendage of Al systems is the student’s
awareness of the data collection acts as part of the over-
all process of building recognition systems. Participants
are not relieved of the need to recognize certain proper-
ties of the studied objects (bird species, types of mush-
rooms, etc.). Therefore, they have a chance to correlate
their own ability to recognize new properties, trained in
the course of the project, with such an “ability” that is
trained in artificial intelligence systems.

Project ethics

A part of research task-setting in this project is ethi-
cal regulation as a way of cultural adaptation of risk-gen-
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erating technology and turning Al into a tool of media-
tion in cognitive (research) activity.

It is necessary to distinguish between the risks
related to AT technology as a type of digital technol-
ogy and the immediate risks of scientific volunteering,
i.e. participation in collecting data for training a neu-
ral network. The latter seem insignificant in terms of
anthropological and ethical risk labeling. It does not
mean, however, that a humanitarian analysis of the
risks of involving schoolchildren and other scientific
volunteers in developing a technology, the prospects
of which make people apprehensive is unnecessary. On
the contrary, following the principles of precaution and
proactive response |2, p. 234], it is essential to consider
what ultimate, currently invisible effects we will en-
counter with deep immersion of artificial intelligence in
human life, in education, in child development. Speak-
ing about the uncertain risks of new technologies, pre-
caution dictates that “the current state of ‘no proven
harm’ should not be interpreted as ‘proved absence of
harm” [5, p. 55]. New realities and risks generated by
science and technology are associated with the danger
of k-\o, which not only intensifies the processes of risk
multiplication, but also determines the need for a new
logic of managing emerging complicated situations —
the logic of preventive caution [4, p. 135].

The process of normalizing, habitualizing a new
technology can be presented as its transformation into
an element of sign- tool mediation. It is assumed that,
based on the methodology of cultural-historical psy-
chology, on the one hand, it is possible to trace how
innovative search work with digital tools develops
research abilities in students, and on the other hand,
to evaluate these tools and, above all, artificial intelli-
gence as a tool of mediation. How do thinking, learning
activity, and social skills of schoolchildren and scien-
tific volunteers change when the goal of their search ef-
forts is not nature as such, but nature transformed into
digital data, and the subject reality is mastered in a new
sign-tool environment — on digital platforms and with
the help of artificial intelligence?

At the data collection stage of a school project, goal
orientation and motivation should be well thought out,
it is necessary to explain how data will be used in the
future, how important it is that they are as complete and
accurate as possible and differentiated, so that volunteers
must earnestly work hard before a photo or a description
of a plant becomes data rather than just a copy. In order
to turn the final result — datasets and the AT model cre-
ated on their basis — into a tool of mediation that facili-
tates thinking and personality development, it is impor-
tant to form a semiotic environment consisting of frames
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of a responsible attitude to risk-generating technologies.
To become part of the culture genesis, newly created
digital tools of activity must undergo value codification,
i.e. the meaning of useful, safe, ethically acceptable tools
must be assigned to them.

Therefore, starting from the stage of data collection
and dataset building, it is necessary to include ethical
data support, which implies the use of tools for conscious
involvement of a scientific volunteer in the development
of a risk-generating technology. Such tools are part of
the mediating semiotic environment, the key concepts
and principles, that perform the functions of cultural ad-
aptation, “settling in” and “living through” new technol-
ogies. An emotional-and-cognitive dominant of the need
for ethical support must be created.
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Conclusion

In the first, statement-making part of the article,
we highlight the problem of the negative impact of
digital media on children, and outline the need to
develop appropriate KPI-models of mediation, over-
coming the limitations of stimulus-reactive algorith-
mic models. Based on the material of the “Schoolchil-
dren — Scientific Volunteers” project, we propose to
develop such a model and describe its structure and
tasks associated with formation of the research vi-
sion in schoolchildren using digital mediating tools.
The second part will show how the project proceeded,
present the first results and discuss the difficulties in
implementing the tasks.
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