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Abstract: The article outlines the personality of a student as the single channel through which
knowledge flows within the cognitive theory of “learning”. This sustainable process is the means
of mediating the thought activity of an individual in a higher school. The study estimates personal
qualities of a student through the capacity for self-organization, self-regulation, self-development,
and realization of the self in the process of cognitive development. The aim is to show how the
degree of these capabilities” influences achieving the fourth goal, “Quality Education”, from the
Sustainable Development Goals adopted by the United Nations is determined. Participants were
second year students (n = 120) of Naberezhnochelninsky Institute, the branch of Kazan Federal
University. They were assigned to Experimental Groups following the “participation” pattern
and Control Groups following the standard teaching methodology. The methodological structure
presented is an important step towards putting “smart education” into practice. Attempts are made to
show that subjective attitude on the part of the students is an indispensable condition for contribution
to self-development as a multidimensional system having a complex structure. With respect to it, a
multi-level system of estimation, considered in development with stability and variability (statics and
dynamics) being joined dialectically (progress line and regression line), is designed. The obtained
data provide evidence of the necessity for changing the basis of educational processes towards
formation of subject’s capabilities while studying academic disciplines. This methodology provides
for developing a selective approach to every student.

Keywords: cognitive development; socio-cultural theory; personal qualities; subject’s capabilities;
“participation” pattern; smart education

1. Introduction

In accordance with Vygotsky’s view of cognitive development, participation in social
activity is the act of cognition, which proceeds as follows: the word evokes in the con-
sciousness the image associated with the word; the image reflects the object of reflection in
the outside reality. The theoretical core of the socio-cultural theory is the thinking process
of interpreting [1]. The authors must attempt to verify the main premise of it in practice,
which implies that human beings’ psychic processes arise simultaneously with new forms
of behavior in which people change material objects, using them as a tool to regulate their
interactions with the world and among themselves. This, the so-called mental higher-order
activity is mediated by a sign system constructed with words (natural language), and is
its defining characteristic. As such, educational activity remains quasi-social in nature. A
person remains a function of social interactions, even in a private sphere [2,3].

A highly interactive classroom provides students with the actual experience necessary
for sustainable development into a socially active personality. A thorough study of the issue
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lets us conclude that aspects such as positive interrelationship between personal qualities
and quality of knowledge when using IT in class and the methodology of providing this
process is lacking. Taking this into account, the purpose of the study can be formulated
as follows.

Under the circumstances, the authors have made an attempt to realize, in practice, the
following items:

e Integration of professional and general cultural training of specialists alongside the
development of their personal qualities;
Commitment to self-realization and creative self-expression;
Human development as a subject of activity [4—6].

The conducted survey should confirm these assumptions. The idea was to assess their
relevance within the educational paradigm based on “smart education” and “e-learning” [7].
Over the past 15 years, new technologies have been increasingly applied. Technology-
enhanced learning (TEL) can be seen as a tool to disseminate flexibility in the learning
process. This research aims at estimating the personal qualities of students that make them
able to meet today’s challenges in the mode of learning. This problem cannot be solved
easily, as teaching methodology is lacking.

A wide variety of activities is a preliminary condition of free self-development, but
it works only with a subject of educational activity. All these aspects shift the concept
of training from so-called teaching to the concept of participation in various aspects of
activity, discourse, reality, and community; this participation cannot be reduced to a simple
division between individual and social. Motives, interests, and needs are formed with a
functional factor. Finally, the interrelation of a student’s activity (functional factor) and
his/her interest in it (personality factor) ensure that education is presented not only as
ready knowledge but also as a way of thinking. That, in its turn, is the basis for building
their own scientific world view [8-10]. The research hypothesis considers this to only be
possible when personal qualities are put in the following hierarchy: self-government as the
premise of the sustainable development, reflection as a mediating tool, independence, active
attitude, and social orientation on the part of a student on the condition of “participation”.

2. Problem Background

Training is a form of internalized social activity, and conversational practice is the
attribute of the “participation” concept. Taking it as the dominant teaching technique denies
a traditional division between cognition and affect, thus putting forward social factors. The
mechanisms of interiorization and exteriorization are held in the affective, emotional, and
personal realm [11-14]. This one is expressed through empathy and generation of new life
meanings and ideas, which are embodied in independent, free, and responsible actions.
Professional training, education, and development of students should be based on these
processes. Pedagogy has been in a race between visibility, concepts, and logic. This study
makes use of socio-cultural theory to find the solution to the problem. The quantitative
evaluation of the above-mentioned personal qualities in class as well as the knowledge
achieved presents the data to prove the idea. The methodological tool, which the authors
investigate, is an “Instructional conversation”. It can be defined as statements, replies, and
answers that illustrate the process of learning. The problem under study is also relevant to
the concept of “smart education”, having been introduced recently [15]. From our point
of view, it correlates to a student as a subject of a learning process by means of mobility,
interactivity, personalization, and collaboration.

The analysis of the current situation in education shows that pedagogical methods
like “actual living”, with the perspective of self-development on the part of a student,
is not always created in the system of higher education. However, the experience of a
student’s “being” as an event in all its supposed uniqueness is compensated by “tightening”
discipline in the university on the basis of strengthening administrative control. Therefore,
the subject of educational activity has an image of the “World” formed on the basis of
intellectual and cognitive actions transformed into object-and-practical ones [10].
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The author’s idea is to let a student, as a subject of educational and professional
activities, manifest subjectivity in relation to the object, namely, professionally significant
qualities of the person. At the heart of this technique is the thesis of Vygotsky regarding
the social origin of the higher mental activity of any individual when estimated in the
“zone of proximal development”. This concept attracted the close attention of Western
scientists (J. Wertsch, J. Bruner, D. Wood, G. Ross) [16]. Vygotsky elected actual and poten-
tial levels of development, which reflected the scientist’ views on the intrapsychological
and interpsychological plans of mental activity, formed by the general genetic law of
culture development.

The third cross-cutting theme of the socio-cultural approach sounds like this: the
higher mental activity and a man’s activity as a whole are mediated by “technical tools”
and signs (“psychological tools”) [17].

The background to the experimental study is a systematic formation of mental actions
and development of fundamentally new attitude to knowledge acquisition. The authors
tried to apply two provisions: (1) materialized means create the opportunity to carry out
an objective action producing knowledge; verbal means provide awareness, socialization,
and interiorization of an action; after a series of changes in the set scale of parameters
and organization of proper conditions, the formation of mental action is achieved; (2) the
established sequence of action transformation on its forms contributes to the most effective
ways of its interiorization along two lines: from the external to the inner, from the collective
to the individual. The article studies the role of cooperation between a teacher and a student
as well as between students during their study activities.

3. Methodology
3.1. Participants

The experiment was carried out in the second semester of 2022-2023 school year
in foreign language classes (English), as the students were already able to participate in
unprepared dialogues by this time. Classroom observations were held in the Experimental
groups (n = 60) and the Control groups (n = 60) simultaneously, meaning the relevant
sample size was large enough to make the data interesting. It adhered to the following
sampling criteria: homogeneity (all of them are second-year students), heterogeneity (the
same academic discipline). The sample size was alike in both groups and equaled 100%.
The selected classes were second-year students of Naberezhnochelninsky Institute (Kazan
Federal University).

3.2. Data Collection

The abductive approach was applied. It comprised developing the theory for the
problem decision, designing the experiment to test the theory, and data collection in order
to provide analysis. All research variables were assessed twice, first by the management of
a pretest (the first week of the second semester) and the second by a posttest (the last week).
Quantitative and qualitative analyses of potential impacts were developed with the data.

The methodology in this research can be divided into three steps.

3.3. Psychodiagnostics Techniques

The methodological framework of this research is considered in comparison with
other views on the process of social interaction in the framework of knowledge acquisition
such as spontaneous communication in the classroom by D. Wood, J.S. Bruner, J. Ross, and
R. Donato [18-21].

The package of psychodiagnostics techniques to study subjectivity comprises: (1) Di-
agnosing relationships between collaborators in education (T. Leary’s Test); (2) Estimating
verbal reactions of the person being tested in alleged situations involving work, study, and
external participation (V. Smekal and M. Kucher methods); (3) N.M. Peisakhov’s Methodol-
ogy designed to study students’ abilities for self-management. The fundamental method of
research is testing.
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The study of personal characteristics was the starting point for the research. The idea
was that assessments and personal points are important for anyone, and that they lead
to personification. As a result of an active position, personality arises on the part of a
student [12,22-24].

Background for Estimating Personal Qualities

Semiotic mediation serves as the origin of studying, progress, and human activity in ac-
cordance with Vygotsky’s socio-cultural theory [25]. Salmon deals with similar problems in
her book E-tivities and proposes ways of teaching and E-learning with online courses [26].
It is interesting that a social constructivist approach to online teaching corresponds to
Vygotsky’s theory in a new stage of pedagogy development. As such, Instructional Conver-
sations or “learning dialogues” can be defined as a means of transmitting information and
thinking [27].

It is necessary on the part of a teacher to create a conversational episode in the process
of learning. This is only possible if you provide coherence, ensuring that every student has
an opportunity to present the archived knowledge and check correct understanding. In
addition, new information on the subject should be presented all the time during the lesson
to support spontaneity [28,29].

The theory of planned formation of mental actions (Galperin) reveals the system-
forming factors of the educational activity formation. The key concept of the theory is
“action”. In psychology, action refers to activity aimed at achieving a goal, an arbitrary
act, an operation, a process subordinated to the concept of result, a vision of the future,
i.e., a process subordinated to the perceived (conscious) goal [30]. In the initial stage, the
materialized solution carries out an action fulfilled by an object to gain knowledge. In the
next stage, private speech helps to realize if students take part in the action in a meaningful
way and helps socialization and internalization from external to internal and from collective
to individual in accordance with the defined parameter scale. Thus, a mental action is
formed. The teaching proceeds relatively quickly, without errors, with the understanding
of significant (insignificant) features of the object and action conditions with them and
ensures the transfer of knowledge and actions to all specific cases in this field.

The system is successful when acting with an object is organized to implement interior-
ization through categorizing the allocated objects, structures, actions, and knowledge [31-33].

3.4. Students’” Knowledge Assessment

This study also investigated the level of knowledge in Experimental and Control
groups. The school curriculum was an obligatory source of data. The basal Higher School
Standard Federal Program on the discipline was a learning tool that provides students
and teachers with the aims to be achieved [34-37]. The tests on the studied topics and
observations of “learning dialogues” in class helped compile the database contents to study
and compare. The teachers in both groups complied with uniform requirements regarding
the subject content of the training material and teaching hours. Both teachers and students
should take part in an instructional conversation as the subject of the learning process. As
a result, active participation on the part of the student is the means of mediating personal
characteristics and their actualization in a social environment. As such, subjectivity can be
used to define the impact of every factorial attribute (personal qualities of a subject) on an
effective attribute (academic achievement) [38-42].

3.5. Scheme of Calculation

The received data were to be estimated on the part of the authors. Multiple linear
regression models were chosen as a type of regression model that deals with one dependent
variable and several independent variables [43-45]. Regression analysis is a statistical
method or technique used to determine relationships between variables with a causal rela-
tionship. It could also show how close and precise the relationship might be. Regressions
were useful for quantifying the relationship or relationships between one variable and
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other variables responsible for it. The results were later used to predict the components
involved. Most empirical studies in sociology, statistics, and psychology include regres-
sion. Its application includes the determination of percentage with personal qualities and
identification of factors that can influence the quality of knowledge and help to choose
the best methodology in class. Interpreting multiple linear regressions helps to make
predictions and guides key decisions [46—49]. The main purpose of interpreting multiple
linear regression is to anticipate a response variable. These projections can be extremely
useful for planning, monitoring, or analyzing a learning process.

4. Results of Study and Discussion
4.1. Personal Qualities Study
4.1.1. Activity and Independence

Activity and independence were determined to diagnose relationships between collab-
orators in education. The T. Leary’s Test questionnaire was used for both self-assessment
of one’s qualities and for assessment of behavior observed “from the side”, for example,
group-mates and a teacher. In addition, it is possible to use the technique for self-evaluation
analysis: comparison of real and perfect “1”. During the survey, which took the form of
questionnaire completion, the individuals showed their own views of the personality. The
following results let us draw some conclusions.

The personal quality of independence within the frames of the learning process was
identified with 44.86% of the Control groups students and activity with 44.08% as well
before the experiment. The experimental groups’ students’ rates were identified as follows:
independence—40.92%; activity—37.95%. The variation of the indicators in all groups did
not exceed 7%. Quantitative variation was appropriate to start the experimental study. The
post-experiment control measurements showed that the level of independence was 72.5% in
the Experimental groups (the increase of 27.64%). The personal quality of activity was 65.4%
in these groups, showing an increase of 27.5%. The data below let us prove the soundness of
the assumptions made. The data in Control groups were as follows: independence—46.9%
(the increase of 2.3%); activity—46.13% (the increase of 2.13%). There was no notable
increase in comparison with the first survey. The data are illustrated in Figure 1.

Values of Activity and Independence
80.00%
60.00%
40.00% T

20.00% “

ooor, |
Activity, Activity,  Independence, Independence,
Experimental Control GroupsControl Groups Experimental
groups Groups

M Preliminary survey Final survey
Figure 1. Personal qualities of Activity and Independence in Experimental and Control groups before
and after the experimental study.

The data received were processed with “F-test” and “Student’s t-distribution”. Its
integral indicators and empirical values of f obtained are shown in Table 1.
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Table 1. Integral indicators and empirical values of t.

Personal Qualities Group Servey Integral ¢ (F-test) Survey Integral ¢ (F-test) tEmpirical
Activity Experimental groups ~ Preliminary 2.499 Final 2.085 12.85
Activity Control Groups Preliminary 5.442 Final 10.678 0.53

Independence Control Groups Preliminary 14.972 Final 11.224 0.39
Independence Experimental groups ~ Preliminary 1.805 Final 3.409 13.38

The reliability is proved because t empirical when estimating activity in experimental group equals to 12.85 > t
crit. 4.14; p £ 0.01. These values are significant. In experimental groups t empirical with independence can be
considered significant because 13.38 > t crit 4.14, p £ 0.01. So, the Experimental group students demonstrate
“human sensual activity” and “subject-subject” relations (L.S. Vygotsky).

The T. Leary’s Test questionnaire has never been used by other researchers for esti-
mating activity and independence on the part of the students [5,7,10,44]. The chosen test
reflected the interpersonal interaction in social environment. One of the most necessary
actions in class is active communication on the part of a student. The research was based on
the premise that it could help the student with the development of the subjective position.
The main advantage is the abstraction of the questions and veiling. That makes the results
more valid but demands much time.

4.1.2. Orientation of Personality

The psychological test by V. Smekal and M. Kucher let us estimate the social orientation
of the students under study. This test is a tool to determine which of the targets prevails.
Orientation of personality is based on permanent interests, tastes, views, and aims, which,
in turn, provide social orientation (Figure 2).

Indicators of personality orientation

Final survey B Preliminary survey
Task orientation, Experimental Groups — 33%
16 250/0 14250/0
Task orientation, Control Groups 14..65% 3h 50%
Relationship Orientation, Control Groups 33.50%
Relationship Orientation, Experimrntal Groups 29 250/31‘50%
. o o,
Himself/Herself Orientation, Control Groups o1 '22 o
36% 51.83%
Himself/Herself Orientation, Experimental Groups
56.50%

Values of survey
0.00%  10.00%  20.00%  30.00% 40.00% 50.00%  60.00%

Figure 2. Integral values of social orientation.

The data received were grounds for continuing the experiment. It turned out that
indicators’ variation was up to 10%. It met the original condition of alike social groups and
was the reason to proceed with the formative phase of the scientific study. The students
in both groups manifested as being focused on themselves, which testified to lack of
independent activity. Thus, the majority of students in both groups could not act as a
subject or dominant within the educational activity. Further analysis is given in Figure 3.
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Measurement difference 36% 56.50%
Oneself Ol‘ientation, Experimental Groups .
51.25%
Oneself Orientation, Control Gl'OupS 1
Task orientation, Experimental groups s 14.25% 33% 51.80%
Task orientation, Control groups ps—"" 16.25%
14.50% 31.50%
Relationship orientation, Experimental GrOuPS e 29.25%,
Relationship Orientation, Control GrOuPS I 32.50%
33.50%

Indicators %

Final survey B Preliminary survey

Figure 3. Measurement difference of social orientation data.

The measurement differences showed an increase of 18.75% with “Task orientation” in
the Experimental Groups, while “Oneself orientation” went down by 20.5%. The following
conclusions can be drawn from these data. We can interpret the personality orientation of
students through their capacity for ownership of such processes as organization, regulation,
development, and the position of a subject in the educational activity. The authors tried to
show the most important moment in Vygotsky’s theory explaining the dynamic interde-
pendence of social and individual processes. The authors presented the way to estimate
if the teachers had managed and organized the cognitive activity of students and if they
had shown the knowledge of student psychology in order to achieve maximum results
in learning, creating the necessary psychological climate of trust and communication as a
tool in the formation of the subject-and-subject relations in class. This problem is widely
studied [5,6,8,10,13,15,20], but other researchers have not tested the process in progress.
Especially important is the dynamic interdependence of social and individual processes. In
this case, self-transformation is not only the merit, but the value a subject acquires.

Measurement differences did not exceed 1.75% in the Control groups. The lack of the
“instructional conversation”, according to the methodology under discussion, deprived the
students of the ability to see the goal, to find the solution to the problem. As such, there
was no opportunity to gain “Task orientation” on the part of these students.

4.1.3. Self-Government Ability

This test (N.M. Peisakhov Kazan Federal University) allowed us to track the essentials
of self-government appearance. The researchers could follow the step-by-step formation
of eight successively unfolding stages. They ran as follows: “analysis of contradictions,
forecasting, goal setting, formation of quality assessment criteria, decision-making for an
action, control, correction” [27]. As a result, a subjective position appeared in the way of
conscious actions (Figure 4).

Self-government ability

. 67.40%
Experlmental Groups e 58.22%

Control Groups s 59.54%
56.19%

Control survey B Preliminary survey

Figure 4. Measurement differences in self-government.
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Positive developments in both groups can be observed as evidence of changes in
comparison with the pilot study. In the Experimental groups, percentages went up to 67.4%
(above average). In the Control groups, the measurement difference equaled an increase of
3.35% but remained at the average level. Reflexive position was realized through content
mastering, participating, subjective attitude, and active position in class on the part of the
students in the Experimental groups.

The following picture (Figure 5) gives the comparison of self-government before the
study (n1) and after the experiment (n2). Integral ¢ (F-test) values are to be < t crit 29.11,
p £0.01. Empirical ¢ (F-test) values are to be > t crit 2.01 p £ 0.01. The indicators in the
Control groups are outside the zone of significance, whereas those in the Experimental
groups are significant.

Self-government measurements significance
58.22

1% R 56,19
2,67
Empirical ¢ (F-test) ﬁ 136
Integral ¢ (F-test) | — 5575
N2 % R 5.5 ©7
Integral ¢ (F-test) | —— 1114

0 20 40 60 80
Indicators
B Experimental Groups M Control Groups

Measurements

Figure 5. Integral indicators of the ability to self-government.

The variations of self-government ability in the Experimental and Control groups are
7.86%. However, we can observe that the individual spread of this indicator is smaller in
the Experimental groups (Figure 6).

e Control Groups Experimental Groups
1
5 2
, 5 54 5% 3 4 s
51 45 6
50 40 7

4748 \ ,35 ‘ 8 y
46 \ ‘ '
\

45

44
43
42 0
41 w?
40 /
39 {:%
38 [
oA A
. W
35

34
33

2 2!
31 39 29 28 27 26

Figure 6. Individual spread of self-government indicators.
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The problem of self-government is very acute. Nevertheless, other researchers [41,44,45,48]
did not show clear evidence of a transition to self-regulation. On this level, the students
were able to consolidate the knowledge and the experience acquired.

4.2. Students’” Knowledge Quality

During the ascertaining survey, the students, both in the Control groups and the
Experimental groups, showed approximately the same level of knowledge. The difference
between the rates did not exceed 3%. We could define the levels from Low to Above
average. The lack of High level indicated that the students did not fully master the material
being covered.

The data are presented in Table 2. The observations in class let us conclude that “free
talk” or free communication posed a major challenge to the students. As such, “learning
dialogues” used in class were aimed at involving the students in the learning process. Only
the reflexive approach to educational activities makes it possible.

Table 2. Measurement difference of knowledge quality.

Marks and Levels of Knowledge

Groups 1 2 2 4 5

Low Below Average Average Above Average High

1st survey 12.8% 29.5% 46.8% 11% 0%

Control groups

2nd survey 7.3% 14.8% 36.3% 36.5% 5.1%
Measurement difference —5.5% —14.7% —10.5% +25.5% +5.1%

. 1st survey 15% 29% 45.3% 10.7% 0%

Experimental groups

2nd survey 5.5% 6.6% 14.6% 53.3% 20%
Measurement difference —9.5% —20.2 —30.7% +42.8% +20%

The students in the Experimental groups show knowledge corresponding to levels
“above average” and “high”. These levels of knowledge are sufficient in accordance with
the curriculum. The Experimental groups” students showed the necessary levels in the
amount of 73.5%. Only 41.6% of the Control groups’ students could show the same level
of knowledge. The received data support the idea that instructional conversations are the
tools of cognitive development. They rebuild informal dialogues, for example, when the
teacher verbally mediates a student in the process of solving a problem during the lesson.
The practical proof of this approach was not found in the literature studied.

4.3. Data Processing

In the last stage, the program was developed to determine the interdependence
between personal qualities and the level of the achieved results in the educational process.
The main point of the program was to track effectiveness [50-53]. The ability to find new
patterns was tested.

The following parameters were used to project estimates (Table 3).

Table 3. Parameters for estimation.

Parameters Personal Qualities
x1 independence, the first test
x2 activity, the first test
x3 activity, the second test
x4 independence, the second test
x5 social orientation
x6 self-government

x7 reflection
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Multiple regression line equation of the following type is as follows:
y*=ap + arxl + apx2 +azx3 + agx4 +asx5 + agx6 1)

Factor variables are x1, x2, x3, x4, x5, and x6, and y is an effective sign. According
to the results identified, a close relationship between the factors and effective sign takes
place [54-56].

This is achieved by finding numerical values of unknown parameters: a0 al a2 a3 a4
ab ab.

We will use the matrix method to find them (Figure 7).

1 67 70 50 45 60

1 65 67 48 44 14

1 64 38 46 43 g

1 66 38 45 43 12
X = 1 64 38 44 42 12

1 65 38 44 41 12

1 63 38 43 40 12

1 62 33 42 39

1 62 B2 41 38

1 41 50 40 35

Figure 7. X—factor feature matrix indicators.

According to the results identified a close relationship between the factor and effective
sign (Figure 8).

S
4.5
4.4
4.3
4.2

4
3.8

3
2.7

2

Figure 8. Y—output feature matrix-column.

To estimate the effectiveness of the change, you need the ratio of performance indi-
cators to the change of factor variables being calculated. Thus, we find for each factor
coefficients. The received indicators help to determine the degree of influence of each factor
characteristic on the effective sign [57-60]. The characteristic of elasticity coefficient is then
determined, which indicates how much the effective trait will change when the factor trait
changes by 1%, according to the formula:

b, @)
e =0b;,—=
] ]y

It is illustrated in Figure 9.
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x1 x2 x3 x4 x5 X6
D = 1.86 271 0.77 1.57 1.83 0.99
o= 1.36 1.65 0.88 1.25 1.35 1.001
Aver = 4.001 2.89 2.83 2.75 3.03 2.87
ﬁ = 0413918 | 0.7223 | -0.1733 | 0.12865 | —-0.0516 | —0.3268
Coefficient
of 0.409021 | 0.4265 —0.188 | 0.095068 [ -0.039 [ -0.3168
Elasticity

Figure 9. Coefficient of elasticity.

The practical implementation of the indicators in accordance with the content and
methodology can be found in Figure 10. The following information will help you to
understand the data correctly (Table 4).

x1 x2 x3 x4 x5 x6 x7
= 4.758 1.926 1.545 1.893 0.992 4.751 2.098
o= 2.181 1.388 1.243 1.376 0.996 2.181 1.448
Aver = 0.017 3.764 3.618 3.673 1.615 —0.053 3.582
= 1.091 0411 0.055 —0.052 0.462 -1.231 -0.089
= -0.007 0.521 0.141 -0.122 0.661 0.027 -0.195

Figure 10. Degree of factors’ influence on effective signs in the Experimental groups at the ascertain-
ing stage.

Table 4. Boxes parameters.

Parameters Personal Qualities
D dispersion of factor variables
o standard deviations of factor variables
Aver average value of quality level
B standardized regression coefficient
L coefficient of elasticity

Considering the above-mentioned parameters, we can estimate interdependence be-
tween personal qualities and quality of knowledge on the example of educational activities
of the subject (Figure 10).

Preliminary studies at the ascertaining stage were conducted to check the relative
homogeneity of available indicators in the Experimental groups. This is an essential
condition for the feasibility of the experiment.

The obtained values of elasticity coefficient show the highest dependency on activity
(66%) and personality orientation (66%) on the part of knowledge quality. Dependency
on reflection equals 19.5% and ranks third. The fourth place in the proposed sequence is
independence (12%). Self-government ability takes the last place and equals 2.7%. Thus, the
students under study are at the first level of activity implementation. They can participate
in activity only as performers. This level is characterized by coping samples and individual
actions within object-subject relationship with a teacher in class. The immediate nature
of displaying activities demands activity and the willingness to perform a task (personal
orientation) on the part of the student. They are both keys to good academic performance. A
notably high dependence on reflection (19.5%) is an attempt to break out of the situational
framework for the activity. The students have already got some idea of the learning
activities in general, so they try to implement them purposefully and deliberately. The
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problem arises with their experience and the personal qualities developed to a sufficient
level. The students of the Control group were evaluated at the ascertaining stage as well.
The following results support the availability of the experiment (Figure 11).

x1 x2 x3 x4 x5 x6 x7
= 4.547 1.631 1.486 1.78 1.22 3.887 2.309
o= 2.132 1.277 1.219 1.334 1.104 1.971 1.519
Aver = -0.99 3.927 3.927 3.964 1.547 0.317 3.618
= 0.542 0.161 0.141 0.047 0.561 -0.719 -0.063
= -0.021 0.181 0.367 0.133 0.632 -0.093 -0.141

Figure 11. Degree of factors’ influence on effective signs in the Control groups at the ascertain-
ing stage.

The received indicators show that the factor attributes by the degree of influence on the
effective are arranged in the same order in the Control groups. We can observe only small
percentage differences, such as personality orientation (63.2%), activity (54%), reflection
(14%), independence (13%), self-government (9,3%). As such, the regression analysis
confirms the similar development of personal characteristics and quality of knowledge
with the students in all groups before the experiment. In both groups, the quality of
knowledge is decisively influenced by activity and personality orientation. The final stage
data are presented in Figure 12.

x1 x2 x3 x4 x5 x6 x7
= 7272 0.876 1.421 1.011 1.138 3.151 1.588
o= 2.697 0.936 1.192 1.005 1.067 1.775 1.26
Aver = —-0.731 4.182 3.873 4.164 1.235 0.348 3.891
= 0.489 -0.276 0.017 0.049 0.907 -0.963 -0.077
= -0.089 -0.396 0.037 0.136 0.704 -0.126 -0.161

Figure 12. Degree of factors’ influence on effective signs in the Control groups. Final stage.

The coefficient of elasticity at the final stage shows that the order of dependence of
knowledge quality on subjective qualities of personality has changed a little: personality ori-
entation (70%), activity (43%), independence (22%), reflection (16%), and self-government
(12.6%) in the Control groups.

The degree of dependence of knowledge level on four characteristics has increased:
personality orientation (+6.8%), reflection (+2%), independence (+9%), self-government
(+3.3%), but on activity has decreased (—11%). Even though students in the Control groups
have a certain increase in the level of formation of personality characteristics, they do not
yet possess self-consciousness developed to the level of reflection, autonomy, amateur
activity, self-management, and self-learning. The last one is followed by a more general
quality, openness to self-improvement and self-development, which is lacking. Therefore,
the quality of their knowledge depends, first of all, on the desire to perform the task (focus
on the task) and the activity with which they perform it. The things are different in the
Experimental groups (Figure 13).
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x1 x2 x3 x4 x5 x6 X7
= 1.317 1.811 0.831 0.967 2.924 31.034 24.761
o= 1.148 1.345 0911 0.984 1.711 5.571 4.976
Aver = 4.255 4.164 4.455 4411 0.886 -5.591 -3.631
= -0.041 0.086 0.124 -0.135 0.821 -3.009 2.693
= 0.104 0.076 0.171 0.431 0.046 0.692 0.572

Figure 13. Degree of factors’ influence on effective signs in the Experimental groups. Final stage.
The results show that the situation in the Experimental groups has changed dramati-

cally (Figure 14).

Levels of dependence %

Self-government ability 69.2

Reflection 57.2
Independence 53

Activity 24

Personality orientation 4.6

Figure 14. Dependence of knowledge quality on personal characteristics.

We can see an increase with reflection as much as 37.7%. Independence has risen
by 41%. The biggest growth occurred with self-government (66.5%). At the same time,
activity has decreased by 42% and personality orientation as much as 61.4%. This shows
that students in the Experimental groups are acting as subjects of self-development in a
joint activity in the field of education. The alignment of self-government indicators in
the Experimental groups can be seen as a sign of the students’ ability to change their
task radically.

The described program is independently developed by the authors. Some other studies
in this field are available [7,11,21,25,35,50,51], but they are not specified to show such an
interdependence. The theoretical background of the web application is the “Instructional
conversation” in class, where students participate as a subject of educational activity. The
authors explained and proved the idea of its possibility only in the process of internal
speech verbalization, metacognitive strategy, and instructional conversation [50-55].

In the present study, some limitations can be observed. First, the teacher’s profession-
alism is a key point. Thus, it demands assessment. Neglecting this condition might have
affected the power of the analyses. Next, the questionnaires demanded openness from
the students. Finally, having an instructional dialogue during a lecture seems impossible.
As such, the methodology can be applied in a practical class only. That was the reason to
choose classes in English. However, the study opens up new horizons for future research.
Based on the findings of the present study, we can put forward some investigation for
developing the methodology.

The program under discussion really helps the formation of personal properties with
a student. Therefore, it should be implemented in practical classes to meet the demands
of ‘smart education” and ‘e-learning’, being, as it is, urgent for sustainable education
nowadays. We would like to enumerate all its theoretical underpinnings. They are listed
in order of general to specific: socio-cultural theory (Vygotsky), the theory of activity
and self-development (Rubinshtein, Leontiev), zone of proximal development (Vygotsky),
the intrapsychological and interpsychological plans of mental activity (Vygotsky), “par-
ticipation” pattern (Luria), interiorization and exteriorization (Vygotsky), spontaneous
communication in the classroom (Wood, Bruner, Donato), and the theory of the gradual
formation of mental actions (Galperin) [56-61].
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5. Conclusions

Assumptions on mechanisms of development required empirical verification of the
inferences made, namely:

1.  One of the most important characteristics of the subject is the ability to transform
reality, to change oneself and others through adequate feedback;

2. The subjective properties of a person manifest themselves at a certain level of person-
ality development, providing the possibility of productive activity;

3. Formation of personal characteristics of a student as a subject of educational activity
occurs through self-development;

4.  Learning activities are an important condition for development;

Subject-to-subject relations in class are the possibility of a student’s self-development;

6.  The program of learning within the framework of socio-cultural theory and “activity”
approach is the condition of subjective qualities formation with a personal in the
educational activity.

o

While other theories of mental development believe that the process of learning can
be considered without taking into account an active and purposeful mediator, the socio-
cultural theory asserts that no number of practical and educational actions (for example,
structured information, teacher-controlled speech, exchange of required information, etc.)
can break the overwhelming and transforming mediation embodied in a student.

The authors’ attitude to the problem solving is likely to follow the “five stage e-
moderating model” designed for smart education, that strongly affected higher education
environment [60]. The study has been fulfilled in line with the strategy of Education for
Sustainable Development Goals being put forward by UNESCO Education Sector [61].
Considering all of the above, the following points can be highlighted to gain educational
sustainability. We consider its formation as a sustainable process of building an image of
the “World”, including the way of actions, thoughts, professions, personal “I” image and
personal life, due to internal reasons, the purpose of which is to change the student by
him /herself.
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