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Abstract

This article considers the actual issue about reflection development
because despite various reflection development practice existence there
are no precise tools for reflective action formation. The method of stage-
by-stage formation was considered as the foundation for the process and
tools of reflective action formation, which is the essence of every mental
action interiorisation, including reflective action. The research describes
stage-by-stage formation action content for reflective action formation and
offers a tool to embody it in the form of narration. The research considers
educational dialog with an Al-partner (online-assistant based on artificial
intelligent technology) as the way to embody narration to the educational
process.

The novelty of the concludes in detailed description of forming a reflexive
action process through the prism of the orienting base of the action, which
is the key mechanism for the interiorization of mental processes. The prac-
tical significance of the study lies in the description of the developed cri-
teria for assessing the orienting basis of the reflexive action, as well as the
proposal of a method for forming the orienting basis of the reflexive action
using artificial intelligence systems.

Purpose. The purpose and objectives of the study are to conduct and con-
firm the conjecture with concludes in the following: educational dialogues
with an Al-partner, which contain the entire complex structure of the ori-
enting basis of action, will increase defining and essential reflection level.
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Materials and methods. There was an experiment constructed to prove
the conjecture. In the experiment students participated in educational dia-
logues with online-assistant based on artificial intelligent technology, which
were structured as orienting activity of teacher reflection action in relation
to application and evaluation of digital technologies in lesson. Education-
al dialogues were constructed not like a real dialogue but like dialogue be-
tween student and digital assistant in online mode.

Results. Experiment results show that the experimental group of students
actually perform the characteristics on reflective action in contradistinction
to the control group. It allows us to prove the conjecture that educational di-
alogues with an Al-partner, which contain the entire complex structure of the
orienting basis of action, will increase defining and essential reflection level.
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Annomauusn

JanHOoe uccneqoBaHUe aKTyalbHO, TOCKOJIBKY, HECMOTpPS Ha HAIU4YHE
pa3UYHBIX METOMUK Pa3BUTHS PEQIIEKCUU Y CTYJACHTOB MEIarormuecKux
CTCIMATILHOCTEH, Mporiecc GOopMHPOBaHUs pe(ICKCHBHOTO JICHCTBHUS HE
JI0 KOHIIa OTIMCaH. B kadecTBe OCHOBaHUS JIJIsl U3YYCHHS MPOIIEcca U pas-
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paboTKH crtoco60B (hopMupoBaHHS PeIICKCUBHOTO JEUCTBUS PACCMOTPEHO
MOHSITHE OPUEHTUPOBOYHON OCHOBBI JACHCTBHSI, KOTOPOE SIBISIETCSI CYII[HO-
CTBIO MHTEPHOPU3AINH JII0O0TO YMCTBEHHOTO JICHCTBHS, B TOM YHCIIE ped-
nekcun. B nccnenoBanum onrucato coaepikaHue OPUESHTUPOBOYHON OCHOBBI
JEUCTBHS U1 (POPMUPOBAHHS Pe(IICKCHU U IPEIIOIIOKEHIE O PeaTu3auu
OPHUEHTHPOBOYHOI OCHOBBI ICHCTBHS. 3aTeM MPEUI0KEH CIIOCO0 ee pealti-
3alMy B paMKax yuyeOHOTro Juajora ¢ OHJIaiH-ITIOMOIIHHKOM, CO3JJaHHOTO C
MTOMOIIIBIO TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIIICKTA.

HoBwu3Ha nccnenoBaHus 3aKII09ACTCS B TOM, YTO JETaIbHO OIUCHIBA-
eTcs npouecc GopmupoBaHus peIIeKCHBHOTO JEHCTBUS yepe3 IMPU3My
OpHeHTHpOBO‘lHOfI OCHOBBI ﬂeﬁCTBHH, KOTOpasd sABJIACTCS KIIFOUYCBBIM MEXa-
HU3MOM UHTEPUOPH3ALUH YMCTBEHHBIX MPOIeccoB. [IpakTudeckas 3Ha4Hn-
MOCTB HCCIICIOBAHHS 3aKIFOYACTCS B OIIMCAHUH Pa3pabOTaHHBIX KPHUTEPUCB
JUTSL OLIGHKH OPHEHTUPOBOYHOM OCHOBBI PE(IICKCUBHOTO JICHCTBHS, & TaK-
e MPEIIOKEHUH CrIocoba 171st POPMHUPOBAHHST OPUCHTUPOBOUHOIN OCHOBBI
PEeICKCUBHOTO JCHCTBUS C MIOMOIIBIO MPUMEHEHUS CHCTEM HCKYCCTBCH-
HOTO UHTEJUICKTA.

Heab. [enbro 1 3a1a4aMit HCCIISIOBAHUSI SIBISIETCSI TIPOBEICHUE U MO~
TBCPIKACHUC TUIIOTE3BI O TOM, YTO yqe6H1>Ie JAHUaJIOTHu C IIOMOIITHUKOM, CO3-
JAHHBIM Ha OCHOBE TEXHOJIOTUH MCKYCCTBEHHOIO MHTEIICKTa, KOTOPhIC
comepkar B cebe CTPYKTypy OPHCHTUPOBOYHOW OCHOBBHI NEHCTBUS, NEH-
CTBUTEJIHHO TOBBIIIAIOT YPOBEHb C(HOPMHUPOBAHHOCTH OINPEICISIONICH 1
CoJlepIKaTeNIbHOM pe(IeKCHH CTYICHTOB.

Marepuaibl 1 MeTOABI. [1J1s1 MPOBEPKU TUIIOTE3bI OBLT TOCTPOCH JKC-
MIEPUMEHT, T€ CTYACHTHI y4aCTBOBAJIH B YIECOHBIX JHAJIOraX, pealn30BaH-
HBIX C HCIIOJIb30BAHUEM TEXHOJIOTHIi HCKYCCTBEHHOTO HHTEILIEKTa, KOTOPHIC
HMEITU CTPYKTYPY OPUEHTUPOBOYHOM OCHOBBI PE(PIICKCUBHOTO JICHCTBUS TIe-
JIarora Mo OTHOILICHUIO K MPUMCHEHHIO M OIICHKE NH()OPMAIIMOHHBIX TEX-
HOJIOTUH Ha YpOKe, HO OBUTM PeaH30BaHbl HE KaK )KUBOU THATIOT MEKITY
YUAIMMCSI ¥ TIEaroroM, a Kak JHaJor y4alierocs ¢ Hu(GppoBbIM MOMOIII-
HUKOM B OHJIaliH (opmaTe.

Pe3ynbTarhl. Pe3ynbsrarhl SKCIEPUMEHTA ITOKA3aIIH, YTO IKCIICPUMEH-
TaJbHAsl TPYIINa CTYICHTOB JEHCTBUTEIBHO MPOSIBISICT XapaKTEPUCTHKU
peduiekcru Mo OTHOIICHHUIO K COCTABICHHUIO IJIaHA YPOKA C IPUMEHEHUEM
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HH(POPMAIIMOHHBIX TEXHOJOTHH, B OTIIMYHE OT KOHTPOIBEHOH. DTO MO3BO-
JISIeT TTOATBEPIANTE TUIIOTE3Y UCCICIOBAHMS O TOM, UTO yUeOHBIE AUATOTH
C IIOMOIIIHHUKOM, CO3JaHHBIM Ha OCHOBEC TEXHOJIOT U HNCKYCCTBEHHOI'O UH-
TEJIJIEKTa, KOTOPBIE COIEpIKaT B ce0e CTPYKTYPY OPUEHTUPOBOYHOM OCHOBBI
JCWCTBHS, IEHCTBUTEIHFHO MOBBIIIAIOT YPOBEHD C(DOPMHPOBAHHOCTH OITpe-
JISIISTIONIEH 1 colepikaTelIbHOU pedIeKCHu CTYICHTOB.

Ki1roueBblie ciioBa: peduexcns; yueOHBIH AUANOT; HCKYCCTBEHHBIH HH-
TEJJIEKT; TEOPHUs MOATAHOro (OPMHUPOBAHUS; OPUEHTUPOBOYHASI OCHOBA
NCVICTBHS; HAPPATHB

Jas umtupoBanus. peiinep, C. 1. (2025). [IpimeHeHe HCKYyCCTBEH-
HOI'O MHTCJIJICKTA JJIs q)OpMI/IPOBaHI/IH pe(l)J'IGKCI/II/I CTYACHTOB NI€Jarorunvc-
CKOTO HampaBJeHHUs C MMOMOIIBIO peau3aliid OPUEHTUPOBOYHON OCHOBBI
pednexcuBHOTO nevicTBus. Russian Journal of Education and Psychology,
16(3), 33-55. https://doi.org/10.12731/2658-4034-2025-16-3-748

Introduction

Reflective action formation for future teachers takes an important part
in the modern world. Reflection ability is necessary for teacher profes-
sional development because it allows him to critically evaluate his ac-
tion, determine and overcome mistakes and constantly improve teaching
skills [6; 18; 20]. This article considers the main approaches and meth-
ods to reflection formation and development for students of pedagogical
departments and analyses the influence of reflective action to students’
professional development.

Modern researchers have already described a variety of practices for
reflection development. For example, A. Bizyaeva describes reflection
development like personal training for teachers, directed to “changing
their attitude to learning reality, awareness of its value, search of reasons
and sense of happening” [2, p. 194-207]. Also, reflective essays and au-
tobiographical essays are developed as specific tools for reflection de-
velopment in pedagogical activity [23].

These practices without doubt are effective for pedagogical reflec-
tion development and its description allows replicate and apply it in the
educational process. But the description of the mental process of how
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reflection appears in one’s mind remains hidden. In other words, there is
no answer about why these practices actually work? What is a common
mechanism which helps to develop new mental action?

Reflection development in the educational process is directly related
to human mental development. It is necessary to describe fundamental
principles of cultural-historical psychology to consider this question.

The first principle consists in the thesis that human mental develop-
ment is expanding by extension of self-management and every next de-
velopment stage (age), every psychological novel formation builds on
and relies on the previous one. The act of development comprehension
consists of management of one’s behaviour that is overcoming one’s nat-
ural or unconscious behaviour to higher cultural mediated behaviour [3,
p. 343-375]. Every developmental act constitutes an increase of childs’
deliberate mental action that is “degree of one’s own behaviour mastery,
overcoming of involuntary behaviour and action, impulsiveness and in
this sense unfreedom of external circumstances. Every next grown up
level makes a child more determined in setting and achieving goals”
[14, p. 40-42]. That means development of a child, his or her mind and
personality, leads to greater autonomy for the child and every next level
of autonomy relies on previous results. The same ideas can be found in
foreign research that claims metacognitive skills e.g. problem solving
and decision making become the basis for more complex metacognitive
skills development [21].

The second principle consists in the thesis that the act of development
occurs with interiorisation of cultural tools when it becomes an internal
mental child’s tool and turns into the means to determine action [3, p.
343-375]. Mechanism of mental tools occurs in two stages of interiorisa-
tion. On the first stage cultural tools from intrapsychic transfer firstly to
interpsychic and then to internal mental tools through over cooperative
action of child and adult [15, p. 343-375]. In this stage cultural tools are
“yet interiorised but not belonging by the child” [14, p.47]. That means
a child can’t use these mental tools deliberately yet, but can use it only
within that action where it was developed. For example, learning compe-
tence was developed as skills to analyse math problems, plan their solu-
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tions and define if there are not enough conditions in problem input. But
these skills are possible only within solving math problems.

K.N. Polivanova claims that the second stage is necessary - a special
pedagogical action for the child could master the skill, acquired in the
process of development. “Actually it means two-staged process of de-
liberate skills development. In the first stage skill develops in a specif-
ic complex of conditions; in this stage skill could be accomplished not
deliberately by the actor but only with the whole conditions of the actor
and situation. Then the second stage is necessary when skill is separated
from conditions where it was developed” [14, p. 47].

Thus an assumption occurs that reflective pedagogical action should
be interiorised as well as every mental tool in the process of mental de-
velopment in education, because students firstly learn any complex men-
tal action within a learning situation and after that should allocate it from
known situation to deliberate separated action. Considering this question
it is necessary to specify in more detail what is the mental mechanism
of any mental action development.

P.Ya. Galperin discusses a concept of interiorisation and claims that it
occurs with preliminary action development in loud speech, transform-
ing into internal speech and then folding to automatic mental action [5;
15]. P.Ya. Galperin named a few steps of the transformation.

Firstly development of speech, that “fully and accurately embodies
an action and is separated from its material base and means” is needed.
It means thas student learns how to describe conditions of assignment
and actions that are needed to solve it [4, p. 244]. It was named orienting
base of activity, which includes “compilation of preliminary represen-
tations of action process and its’ results, considering action conditions
and its’ real process, corresponding real process with representations of
action, identification and elimination of discrepancy” [12]. It is import-
ant that this whole action accomplishes with “adults”, who assess the
student speech and correct it to clear naming objects, process and es-
sence of action [12].

After preliminary action development in loud speech is developed it
can be folded into the first form of mental action which is named “ex-
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ternal speech to yourself”. That means that the student pronounces the
action to himself to accompany the process of solving the problem, but
now without “adult” solving the problem individually [4, p. 245].

After action is learned in all speech forms, generalized, its essence
and content are clear, then action will be automated and will be moni-
tored with “sense of correctness” from the student’s point of view. So,
“subject action in a student’s mind transforms to thought about this ac-
tion and “clear thought” about problem solving” [4, p. 247-248].

In this regard the points of interest are characteristics of external and
internal speech which are components of orienting activity regarding
Galperin’s theory. In the researches of G.V. Burmenskaya, Z.V. Shilo-
va and S.B. Zabelina, E.I. Gamova and others, the thesis was realized
about the fullness of orienting activity which determines “the presence
of information about all components of the action: the subject, product,
means, composition and order of operations (sample action)”. That means
that in any case characteristics of the fullness of orienting activity were
described specifically for every subject domain mental action [19]. So
it is necessary to determine similar characteristics of reflection action.

There are a few points of view to the reflection concept, so research-
ers distinguish several types of reflection. For example, [.N. Semenov and
S.Yu. Stepanov described four types of reflection: intellectual, personal,
communicative and cooperative [17]. Directly from the content of the ac-
tion we find the defining and essential reflection. With defining reflection
students anticipate future action and analyse assignment conditions, plan
its solving, define a research of the ways of necessary additional condi-
tions for problem solving, analyse accessible ways for problem solving
and choosing the ways. With defining reflection students understand if he
or she can or can’t solve the problem and how exactly [16]. Essential re-
flection allows to analyse and assess an action in process or after it was
completed. It allows us to reconstruct the action and define its content,
formalize and generalise it and correct applied ways if necessary [10].

So the orienting basis of activity represents a narration about one-
self acting which students pronounce to an “adult” or to themselves with
the help of an adult. The research assumption consists in mental action
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which was done together with an “adult” interiorises as narration that
is speech about one’s future action structured and formed. Thus simi-
larities could be drawn between the concept of narration and orienting
basis of activity, since both are stories that tell about the experience of
action, collecting and generalizing it. Such a point of view to the con-
cept of narration and its application in learning corresponds with ideas
of Bruner J.S, Connolly M., Clandinin D.J. They claim that the story
(narrative) helps organize and package new knowledge as patterns and
models through the history of new experiences [24; 22].

After the whole theoretical research conjecture appears that narra-
tive about future action addressed to an external interlocutor could be an
orienting basis of reflective activity and contribute to its interiorisation.
In this research such a narrative was accomplished in the form of an ed-
ucational dialog with an Al-partner, created with natural language pro-
cessing Al-technologies. In this educational dialog the student’s “speech
reproducing future action” was packaged in a plot form, and the student
himself was in the role of a teacher in the proposed circumstances and
conducted a dialogue with a character in the role of his colleague. The
conjecture was whether such a dialogue and such a student’s speech re-
producing future reflexive action can really be an orienting basis for re-
flexive action, that is, contribute to its internalization and implementation.

So the question of this research is the following: is there any cor-
relation between the development of an orientation basis for reflective
action and representation of reflective action itself by students of ped-
agogical departments while they are trying to implement and assess
digital technologies for teaching. So characteristics of orienting action
were developed in relation with defining reflection and essential reflec-
tion about application of digital resources in the lesson were developed.

The following complex structure of the orienting basis of action was
obtained [1; 13]:

- Students tell how he or she understand a problem;

- Students pronounce, what exactly he or she want to clarify about
problem specifics: sufficiency of conditions, existing solutions, prefer-
able solution way, backup plan if something of this is absent;
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- Students tell how he or she is going to solve the problem and what
the digital resources to apply, and how to assess effectiveness of digi-
tal resources;

- Students pronounce how to formalize and generalise the way of a
problem solving, to make a possibility for applying the way for anoth-
er assignment;

- Students pronounce that the way of problem solving may be neces-
sary to adjust and pronounce how they are going to do it.

It was assumed that educational dialogues with an Al-partner, which
contain the entire complex structure of the orienting basis of action, will
allow students to carry out a reflective action in relation to drawing up
a lesson plan using digital resources.

Educational dialogs with Al-partner contain a few levels of content. In the
basic level there is the most common frame of reflective action related with
defining reflection as well as with essential reflective action: stop of current
action, trace the considered action, generalize the way of action, transfer the
way of action [8]. In the narrative level the reflective action embodies in
the form of dialog plot where students take part of professional teacher and
pronounce what he or she is going to do with applied in educational process
digital resources in lesson plan: before starting to solve the problem of their
assessment, and how he will act during and after its solution. Then students
are needed to solve the problem while they take part in the educational di-
alog in the role of teacher. The method for implementing educational dia-
logues is described in more detail in earlier research [8].

So, the research conjecture is: educational dialogues with an Al-part-
ner, which contain the entire complex structure of the orienting basis of
action, will increase defining and essential reflection level of development.

The novelty of the concludes in detailed description of forming a
reflexive action process through the prism of the orienting base of the
action, which is the key mechanism for the interiorization of mental pro-
cesses. The practical significance of the study lies in the description of
the developed criteria for assessing the orienting basis of the reflexive
action, as well as the proposal of a method for forming the orienting ba-
sis of the reflexive action using artificial intelligence systems.
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Materials and methods

The research was accomplished with an experiment where the in-
dependent variable was the development of an orientation basis for re-
flective action, and the dependent variable was the representation of
reflective action to the application and assessment of digital technolo-
gies by a student in the lesson.

The sample consisted of 77 undergraduate and graduate students of
the pedagogical department who studied the course “Information and
Telecommunication Technologies in Education”. In this course students
learned what digital resources exist and how to apply them in the edu-
cational process.

They also learned a problem about evaluation of digital resourc-
es applying effectiveness in teachers’ professional activity, specifical-
ly types and features of metrics application. Students participated in
educational dialogs with an Al-partner to construct orienting basis of
reflective activity of application and evaluation of digital resources in
a lesson, then students constructed lesson plan with digital resources
application with already taking into account the assessment of their
effectiveness.

The topic itself included the study of modern digital educational re-
sources and their application in the context of solving professional prob-
lems of a teacher. For example, a class teacher needs to find a solution
to maintain the academic performance of schoolchildren in a pandemic
situation, and the teacher needs to integrate digital resources in lesson
plans. The assumption was that students who study the topic with ed-
ucational dialogues with an Al-partner will use digital resources more
reflectively than students who study the topic in traditional educational
dialogs with lecturer without an Al-partner.

The experiment was carried out using educational dialogues with the
use of artificial intelligence based on the “Dailo” application. Within the
educational dialogues, the student talks with the “mentor” and “character”
regarding the effectiveness of the online tool, answers their questions,
requests additional information and asks questions in the dialogue, etc.
“Dailo” application is presented in Figure 1.
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Figure 1. Illustration of the “Dailo” application

Al function in the dialog process was in conversation simulation be-
cause Al-technologies provide speech recognition and synthesis. So it
creates a “comprehension and response” effect. On the other hand Al
function was in semantic analysis of user speech. It makes the dialog
more flexible and reacts to user answers in many different ways.

In the experiment two different groups took part: experimental (33
students) and control (44 students). Experimental group learned a prob-
lem with educational dialogs with Al and the control group learned a
problem just in traditional educational dialogs with a lecturer and with-
out an Al-partner. In a particular experiment described in this research
students from an experimental group had a personal dialogue with a vir-
tual teacher one-on-one and participated in a scenario about pedagogi-
cal problem solving. In the control group students solved similar cases
without verbalizing the decision-making process, and only a few of these
students subsequently discussed their results with the teacher.

Every lesson consisted of an introduction about modern digital ed-
ucational resources that could be implemented in teaching. Then there
was the training part when students needed to solve pedagogical prob-
lems with digital tool application: an experimental group trained with
Al in dialogs and control group solved problems with teachers in tra-
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ditional dialog. Each group should justify their solution based on data
presented in the problem description. Both groups created plans of how
to apply digital resources before and after learning the topic, and tried
to assess effectiveness of suggested digital resources for entry and con-
trol reflection measurement.

The main question of the experiment was could a narration that is “a
story which a student tells to the Al-partner about himself acting” really
be an orienting basis of reflection action in future related to similar as-
signment. And the actual task is digital resources application to solve a
problem of a professional teacher in the educational process of students
of pedagogical department.

Research results

During the experiment, data on the students’ representation of re-
flection characteristics within the framework of the assessment of the
use of digital resources in constructing a lesson plan were obtained
and analyzed according to criteria. For compliance with the analysis
criterion, students were awarded points (1 criterion = 1 point). A to-
tal of 9 points could be scored for 9 criteria, with one point for each
behavioral manifestation corresponding to each criterion. A detailed
description for the reflection measurement criteria was provided in an
earlier study [9].

As a result of measuring reflection, data were obtained for each stu-
dent. The obtained data were audio or text responses of students, which
they left in the process of solving cases on the use of information tech-
nology to draw up a lesson plan. The data were analyzed in accordance
with the criteria and converted into a numerical format. For the reflec-
tion demonstration on each of the criteria, it was possible to receive 1
point; in total, students could receive 9 points.

Four datasets were obtained as the results of reflection measurement:
data on the reflection characteristics demonstration of the experimen-
tal group “before and after” and data on the reflection characteristics
demonstration of the control group “before and after”. Datasets were
processed with the Mann-Witney U criterion. The obtained result ap-
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proves significant differences in data distribution in the experimental
and control groups.

Chart was drawn for difference illustration, which shows dynamics
between average values defining and essential reflection development
level in the experimental and control groups before and after students’
participation in educational dialogs (Figure 2.).

80.00%
60.00%

40.00%

36.36% SES2ZE p—
31.62% 20.33% -

20.00%

0.00%

Control group Experimental proup Control group Experimental proup

Dynamics of defining reflection development leve| ------------ Dynamics of essential reflection development level

Figure 2. Dynamics of average values of levels of reflection formation
in the experimental and control groups before and after training

Chart analysis allows us to conclude that the reflection development
level in the experimental group after students’ participation in education-
al dialogs with an Al-partner presents a significant increase and statisti-
cally significant difference from the average values. While in the control
group the reflection development level almost doesn’t change. Which in
turn means that participation in educational dialogs with an Al-partner
actually influenced reflection characteristics demonstration in relation
to lesson plan construction with digital educational tools application.

Discussion of the results

With regard to the diagnosed characteristics of reflection, it is inter-
esting to note which specific characteristics of reflection can be influ-
enced in a formative way.

Regarding defining reflection the following characteristics were most-
ly developed: what exactly the student wants to clarify about problem
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conditions and student notices that there are no existing solutions about
this problem.

Characteristic “student notices that there are no existing solutions
about this problem” indicates defining reflection because the student
doesn’t offer the first solution but starts to think about adequate solutions
and considering solutions fit to the problem. Characteristic “student tells
what exactly student wants to clarify about problem specifics” indicates
defining reflection because the student understands what he or she needs
to solve the problem and what additional information student needs.

In the orienting part of solving the problem students try to understand,
if a problem is familiar or not, what additional information students need
to solve the problem and if students know how to solve it and if there
are any known solutions. So students successfully apply these methods
while re-measurement.

Regarding essential reflection the following characteristics were most-
ly developed: student analyses ready-made solution and adjust solution
in the testing and application process.

Characteristic “student analyses ready-made solution” indicates es-
sential reflection because it is about stopping and formalisation of natural
action of solving the problem to deliberate and comprehensive solution.
Characteristic “adjust solution in the testing and application process”
indicates essential reflection because it is about corresponding between
original solution design and actual process of solution application.

In the orienting part of solving the problem students try to understand
the way of problem solving and in which way it may be necessary to ad-
just and pronounce how they are going to do it. And in re-measurement
students successfully apply these methods in the ability to quickly adapt
one’s actions to changing case conditions.

These characteristics indeed together form the positive dynamics of
reflexive abilities that was recorded during the experiment.

Such developing capacity is related with Al-technologies applica-
tion in educational dialogs and this capacity concludes in following key
features. Firstly, dialog plots completely contain reflective actions that
students ought to make. Secondly, dialog plots are structured as cases
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which consist of two parts: in the first part the student considers and ar-
ticulates a solution project, in the second part the student tries to follow
his project in the dialog process.

Reflectiveness of the dialogues was achieved with plot specific that makes
the student construct hypotheses, analyse reasons of presented situation and
plan action to solve the problem. Even before making a final decision, he
requests data to test his hypothesis. After final decision development the stu-
dent requests data to assess its effectiveness. It is noteworthy that a student
can either first think through the actions and then implement them, or vice
versa - first complete the task and then describe in detail the entire solution
process to his “colleague” or “supervisor’” from educational dialogue. These
two components — actual and orienting, practical and reflective — create a
powerful foundation for the development of professional skills.

Orienting base of reflective action was achieved with articulation of
solutions to the Al-partner in loud speech. In the process of “loud speech”,
being in different situations, the student repeatedly speaks out his actions,
as he would act if he were in a real professional situation. At the same
time the student realises the educational essence of an assignment and
it allows them to think aloud and ponder over the best solution together
with the Al-partner and analyse a changing case situation.

Artificial intelligence influence on reflection development in this re-
search can be observed through educational dialogues, where an Al-part-
ner creates that very “other” - a listener and interlocutor for the student.
With speech recognition, semantic analysis and speech synthesis, arti-
ficial intelligence successfully simulates the teacher role - for students
to tell somebody about his project of pedagogical problem solution. In
the process of such interaction, the student articulates his plan of action
aloud, and artificial intelligence acts as a projection of the teacher, since
it is the teacher who forms the basis for this dialogue. Thus a teacher in-
deed programs the system with a specific feedback that the student re-
ceives depending on the content of his answers, including in the scenario
possible situations and questions that the student may encounter. Essen-
tially, the teacher creates a template for a dialogue that could take place
between him and the student, and the system reproduces it.
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A promising direction for further work seems to be studying the ques-
tion: is a similar basis formed when solving the same cases in written form?
It would also be interesting to find out whether there will be a difference in
the results if, as a control group, each student conducts a similar dialogue
not with Al, but with a live teacher. Is it the artificial intelligence that is
important here or is the possibility of an individual educational dialogue
with a teacher of fundamental importance for each student? The study was
limited by the tight deadlines within one semester. It is of interest to mea-
sure the sustainability and long-term manifestation of reflective abilities in
students, as well as to conduct the study over several courses or semesters
in related academic disciplines using similar dialogues.

Obtained results correlate with research about orienting base of activ-
ity development in the math or music subject domain [7; 11]. However
researches about orienting base of reflection action development were
not found as well as researches about orienting base of activity devel-
opment with artificial intelligence technologies.

Conclusion

In this research the method of reflection development for students of
pedagogical departments was considered. And an issue was stated on
how to interiorise reflective action.

As a basis for developing the mechanism of internalization, the the-
ory of the stage-by-stage formation of mental actions was considered,
namely the orienting basis of action, which is the mechanism for the de-
velopment of mental action, in this case, the reflexive action of the teach-
er. The study described the content of the orienting basis of the action
of the reflexive action and made an assumption about the implementa-
tion of the orienting basis of the action in the form of narration. It was
suggested that the internalization of the reflexive action can occur with
the help of “a story that the student tells to the Al-partner about himself
acting”. A study was conducted on the concept of narrative and its char-
acteristics to describe such a “story”.

The way to accomplish narration was suggested in the form of edu-
cational dialog with an Al-partner. To prove an assumption that narra-
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tion could be embody in the form of educational dialog with Al-partner
and it could contribute to students’ reflection action development an
experiment was constructed where students participated in educational
dialogues with Al-partner, which had the structure of an orienting basis
for the teacher’s reflective action in relation to the use and assessment
of digital resources in teacher’s professional action.

The results of the experiment showed that the experimental group of
students really demonstrated characteristics of reflection in relation to
the preparation of a lesson plan using digital resources, unlike the control
group. This means that “the stories that the student tells to the Al-part-
ner about himself, performing a reflective action” really served as an
orienting basis for reflective action in the future in relation to a similar
task. And that the main conjecture about educational dialogues with
an Al-partner, which contain the entire complex structure of the orient-
ing basis of action, will increase defining and essential reflection level
of development was approved.

As further research, it is proposed to study in more detail the issue of
the orienting basis of action, the connection of this term with the concept
of narrative, and the study of the picture and structure of experiences in-
cluded in the process of forming the orienting basis of action.
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