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ABSTRACT

The purpose of the work is to analyze the technical, methodical and
psychological aspects of digitalization in education and, in particular, the
methods of ensuring the effectiveness of independent work of students in the
conditions of e-learning. The main attention is paid to the problem of the
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influence of interactive educational technologies on the formation of
external and internal motivation of students of economic specialties to study
mathematical disciplines.

Methodology. In the conditions of e-learning continuous monitoring of the
success of students in mastering mathematical methods and their
application to solve economic problems was carried out. The success of each
student in performing each type of work separately, as well as his overall
rating among other students in the group, were determined. These results
were supplemented by the results of the students' questionnaire regarding
their own attitude towards interactive technologies as a tool aimed at
forming motivation for learning.

Results. The virtual environment for e-learning was built using Moodle LMS
and contained learning digital resources of various levels of interactivity,
including electronic multimedia publications. This helped to fully meet the
needs of the distance educational process. To form the student's external
motivation, the authors used an electronic journal in which the types of
current tasks, points for their completion, the student's rating for each type
of tasks, as well as for all types of tasks in general, are defined. To support
internal motivation, interactive learning elements were developed and
implemented. The effectiveness of the use of digital resources was confirmed
during the monitoring of students' success and by the results of the survey of
the participants of the experiment.

Conclusions. A significant advantage of the use of interactive components in
the educational process should be considered the creation of conditions for
a better understanding of theoretical material and using mathematical
apparatus for solving real economic problems. The use of multi-level digital

CHALLENGES

resources gives the student the opportunity to build an

individual

educational environment that increases internal motivation to study.

KEYWORDS: Digital Resources, Electronic Multimedia Publication, Remote Learning,
Individual Educational Environment, External and Internal Motivation.

INTRODUCTION

In modern conditions of the formation of
the knowledge economy, the country's
competitiveness depends on its
competitiveness in the field of science and
education. In Ukraine, higher education
has a mass character., Among the
population aged 23 and over, 82.7% have a
higher education, and according to the
Tertiary Enrollment component of the
GClobal Innovation Index, Ukraine ranked
14th among 131 countries in 2020 (Global
Innovation Index 2020, 2020).

At the same time, according to the
Knowledge Impact component, it took
only 45th place in the rating, and
according to the Creative Goods and
Services component, it took only 95th
place. This means that there is a gap
between the quantitative indicator of
education and indicators that reflect the
impact of education on the development
of the economy. And this is related to the
quality of education. Thus, according to
the 2018 QS Higher Education System
Strengths Rating (QS Higher Education
System, 2018), Ukraine ranked 44th in
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terms of quality of education among 50
countries. All this indicates that the quality
of higher education in Ukraine does not
meet the expectations of employers,
students, or society as a whole.

In order for graduates of higher education
institutions to be competitive on the labor
market, they need not only to have
modern theoretical knowledge and
practical skills, but also to be able to solve
complex tasks, create innovative
intellectual products, and also learn to
learn, that is, to be internally motivated to
learn. Therefore, one of the basic directions
of education reform in Ukraine (Reforma
osvity, 2020) is to ensure high-quality
higher education and expand
opportunities for adult education. In these
conditions, the education system must
develop and improve in order to be able to
fulfill its mission, namely to provide a
person with the opportunity to realize
himself in the future.

And one of the leading trends in the
development of higher education, the
implementation of which can solve this
problem, is considered digitalization of
education. It is thanks to digitalization that
it is possible to ensure the access of a wide
range of applicants to quality education
not only at the national, but also at the
world level. Therefore, when building the
latest educational programs, the
acquisition of universal competencies is
considered the most relevant: the ability to
learn, process information, quickly master
new progressive technologies, the ability
to think critically and approach tasks
creatively (Strategy for the Development
of Higher Education, 2020, p. 30).

And the transition of educational
technologies to a digital format is able to
ensure the accumulation of such
competencies. However, there is a
significant gap between the opportunities
offered by modern digital technologies

and those information and
communication technologies that are
used in the educational process, if such
use takes place in general. Therefore, there
is a need to fully realize the advantages
provided by modern digital technologies
for the educational process improvement
and the wuse of interactive learning
methods to increase its effectiveness.

At the level of higher education,
digitalization involves admittance to
respective technologies for both students
and teachers, as well as for the
administration of the  educational
institution, the availability of digital
multimedia content, as well as the ability
and skills of students and teachers to use
digital learning resources (Project: Digital
Agenda of Ukraine, 2020 25). Digital
learning resources are any educational
information provided in digital format.

At the same time, preference is given to
open resources for that any digital devices
(from a computer to a mobile phone) are
suitable. It should also be emphasized that
one of the features of the present time is
the rapid change of educational content,
therefore, it requires regular updating, and
this is easier to do if it is provided in digital
format.

Therefore, digitalization is considered as
one of the leading factors in building an
innovative university. It is the creation of
the industry of innovative digital
technologies that makes it possible to
achieve the strategic goal of education
reform in Ukraine, namely, to ensure the
availability  of  high-quality higher
education for various segments of the
population.

Taking into account the aging of the
population, on the one hand, and the
accelerated development and
implementation of the latest technologies
in various fields, on the other hand, the use
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of digital technologies creates conditions
for any person to renew his professional
qualities throughout his life, which is
provided for by the UNESCO '"Lifelong
Learning" program.

Social, theoretical and technical aspects of
the application of information
technologies in education began to
attract the attention of scientists and
practitioners at the end of the 20th
century. However, these questions
became especially acute in connection
with the spread of COVID-19, when the
educational process in educational
institutions of all levels began to be carried
out in a distance form (Jackson, 2021).

What urgent measures should be
implemented to accelerate the
digitization of education in Ukraine? First
of all, attention is paid to the software of
the educational process at the "student"
and "teacher" levels (Bykov, Spirin, &
Pinchuk, 2020; Morze, at al., 2021; Modlo, at
al., 2020; Shakhina, 2017, etc.).

There are also examples of the
implementation of information systems
supporting the educational activities of
universities simultaneously at three levels:
"student", '"teacher", "administration"
(Kukharenko, & Bondarenko, 2020; Trius, at
al.,, 2021). In fact, we are talking about the
creation of a virtual university as a digital
reflection of the corresponding institution
of higher education.

However, the development of software is
only one aspect of the problem. Another,
but no less important, is the structure and
content of digital learning resources. The
teacher must not only ensure the high-
quality content of these resources, but also
rationally build them to realize their full
potential. And not all teachers have the
necessary skills for this (Bornert-Ringleb,
Casale, & Hillenbrand, 2021).

There are many types of digital learning
resources, among which the electronic
textbook as a structured multimedia
publication occupies the highest level.
Such an electronic educational and
methodological complex is able to ensure
user interactivity thanks to the creation of
an educational SMART environment
(Nahaev, & Hrynova, 2020).

The main advantage of multimedia
electronic textbooks is that they are able
to provide an interactive dialogue
between the user and the software
system, while there is an opportunity to
choose options for the level of educational
content, mode and place of work, that is,
the student has the opportunity to create
his own educational space (Gurevich,
Kademiya, & Shevchenko, 2012, p.71).

This means that the wuser has the
opportunity to customize and optimize
the organization of the learning process
itself. These properties of digital resources
are important not only for ensuring the
guality of education, but also for the
formation of students' internal motivation
to study. For example, the use of digital
resources increases student engagement
in face-to-face learning (Ullah, & Anwar,
2020).

When introducing learning digital
resources in the conditions of distance
learning, there is a need to create effective
factors that motivate the user to study,
and this puts forward additional
requirements for the content of the digital
resource and its structure. That is why
most studies devoted to the structure of e-
learning tools emphasize the importance
of having an interactive component and
improving  the principles  of its
development. However, these issues are
just beginning to be studied.

The purpose of this article is generalizing
the experience of introducing digital
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resources in the study of mathematical
disciplines by students of economic
specialties; study of factors that ensure
motivation of students in distance
learning conditions; determination of the
influence of the use of interactive learning
digital resources on the effectiveness of
the formation of student motivation
factors.

THEORETICAL FRAMEWORK

In the general case, motivation is
considered as a process of influencing
oneself or another person in order to
encourage certain actions that are
necessary to achieve a predetermined
goal. in our study, such a goal is the
acquisition of theoretical knowledge in
mathematical disciplines and practical
skills in their application to solving real
economic problems. And it is necessary to
direct students' aspirations to achieve this
goal. The effectiveness of managing this
process largely depends on how
successfully the factors of external and
internal motivation work, that is, how well
the levers of influence are correctly
chosen.

When building a motivation system in the
educational process, such theories of
motivation as the Social Cognitive Theory
and the Self-Determination Theory are
used (Schunk, Meece, & Pintrich, 2014).
According to the Social Cognitive Theory, a
person acquires new knowledge as a
result of social interaction. Depending on
whether the reward or punishment is
received by the person whose behavior is
considered as a role model, the observer
makes a relevant decision about his
actions in similar circumstances in the
future.

Self-Determination Theory is based on
distinguishing motivation into two types:
external and internal. Central to this theory
is the distinction between autonomous

and controlled motivation. Autonomy
implies that a person makes decisions
according to his feelings and experiences.
Intrinsic motivation is an example of
autonomous motivation, when a person
learns what is interesting to him, he
considers it important, and therefore he
applies willpower to it.

On the contrary, external motivation
assumes that a person is driven to perform
certain actions by external pressure, the
feeling of the need to participate in these
actions, social factors, etc. It should be
noted that in general, external and
internal motivation are not considered as
two opposite poles. Between them there is
a continuum of different forms, which to
one degree or another combine these two
types of motivation.

In turn, the choice of motivation methods
is related to the learning model, which is
the leading one when studying one or
another discipline. The most common are
four models (Vermunt, & Donche, 2017):
learning that is focused on reproduction;
meaning-oriented learning; learning that
is focused on implementation; learning
that does not have a specific orientation. In
the case of using a model of learning that
is focused on reproduction, the student is
motivated only to reproduce the
educational material during the test.

The meaning-oriented model of learning
assumes that a student must understand
the relationship between various
structural elements of an educational
discipline, be critical of the information he
receives. He regulates his own learning
and strives to achieve the most complete
understanding of the material studied
within the given academic discipline.

Studying according to the embodiment-
oriented model, the student's efforts are
aimed at determining the connections
between the knowledge he receives and
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the possibilities of their application in his
future professional activity. It can be
expected that the use of interactive
learning technologies in combination with
the possibilities of digitization will increase
the effectiveness of learning in the
implementation of any of these models.

The first studies of motivation to study
during the period of quarantine
restrictions related to the epidemic of
COVID-19 revealed that the majority of
students were tuned to a model of
learning that is oriented to reproduction
(Rahiem, 2020). And our experience also
proves this. Such students were not ready
for autonomy in learning, and for them the
most effective was external motivation in
the form of grades as a reward for
completing tasks, as well as in the form of
penalties for ignoring tasks. Some
students even lost motivation to study,
which can be explained by their lack of
psychological stability (Cole, Field, & Harris,
2004).

But among the students there were those
who perceived some aspects related to
distance learning as advantages (Rahiem,
2021), namely, personal (challenge,
curiosity, self-determination, satisfaction),
social (well-being, relationships) and
external environment (convenience,
release of additional time). For such
students, electronic learning tools made it
possible to find additional motivational
resources.

And it can be expected that digital
resources are the most capacious in this
context. It is they that allow creating
conditions for the development of internal
motivation among those students who are
focused on determining the meaning of
acquired knowledge and their further
implementation in practical activities.

In our research, the results of which are
presented in this article, we see the task of

the teacher in the development of such a
structure of digital resources, which would
not only support external motivation, but
would help to form in students, as future
specialists in the field of economics,
internal motivation for in-depth study

theoretical provisions of mathematical
disciplines, as well as mastering
mathematical methods and gaining

practical experience in their application to
solving real economic problems.

METHODOLOGY

During the 2020/2021 and 2021/2022
academic years, the performance of full-
time students of the Simon Kuznets
Kharkiv National University of Economics
in the first and second years of study was
monitored in terms of mastering
mathematical disciplines in the conditions
of remote learning. To ensure a full-
fledged educational process, a wide range
of digital resources of different levels of
interactivity were used.

The virtual learning environment was
created on the Moodle LMS platform,
which is a fully customizable learning
management system. Quantitative
analysis of students' success, which was
carried out throughout the educational
process for each type of tasks, was
combined with qualitative analysis, which
was based on a questionnaire of students
upon completion of the study of the
discipline. The list of tasks to be completed
by students during the semester was
given in the course syllabus.

This syllabus also provides a rating scale
for each type of task. Overall success was
evaluated according to the cumulative
system, for which a 100-point scale was
used. All learning resources were posted
on the website of the educational
discipline of the personal educational
systems of S. Kuznets KhNUE and have
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been in open access for students since the
very beginning of studies.

For a more detailed study, three academic
groups of students of the 2nd year of the
specialty Entrepreneurship, Trade and
Stock Exchange Activity with a total
number of 69 people were chosen.
Monitoring their performance in the first
year  showed that the average
performance in these three groups can be
considered the same. In the second year,
when studying the discipline Operations
Research and Optimization Methods,
great attention of the third group students
was paid to interactive elements of
learning, and instead of the usual
homework, students passed tests and
performed training exercises.

For students of the first and second
(control) groups, traditional tasks from the
textbook were offered. It should be
emphasized that training of all these
groups follows the same syllabus, and all
students had full access to learning
resources. In addition to the monitoring of
student academic performance,
monitoring of what types of resources
students chose and for how long they
used them was carried out. After the
evaluation of the acquired knowledge and
skills, which consisted of an ongoing
assessment during the semester and a
final assessment in the form of an exam, a
student questionnaire was conducted in
order to determine their own attitude to
factors aimed at forming internal
motivation to study. To process the results
of the questionnaire (which is essentially
an expert assessment), the method of
vector preference will be used.

RESULTS

The experience of using the Moodle LMS
for the organization of student learning is
being accumulated at S. Kuznets KhNUE,
starting from 2008. For correspondence

students, digital resources using Moodle
LMS are already a familiar tool. It is on their
using the independent work of students is
built when studying by correspondence.
But for full-time students, interactive
learning has become actively used only in
recent years, which was due to the COVID-
19 epidemic.

Although some elements of interactivity
(for example, tests, exercises for self-
checking, business games) were also used
in the process of teaching to one extent or
another, but this was not mandatory and
completely depended on the teacher's
preferences. As a rule, for full-time
students, digital resources mainly
contained reference information.

However, in quarantine conditions, to
ensure the effectiveness of training, it was
necessary to use such learning digital
resources that would contribute to the
active involvement of the student in the
learning process itself. Moodle LMS
provides great opportunities for adapting
the educational process to the distance
format at all levels - from content creation
to assessment of acquired knowledge.
Each teacher has the opportunity to
create his own website, on which to
present a complex of digital resources in a
digital format.

The following structure of the complex of
the digital resources was proposed for
mathematical disciplines. It contained a
syllabus, a detailed work program of the
academic discipline, a work plan
(technological map) with a rating scale for

each task, a list of recommended
literature, links to useful Internet
resources, lecture materials and their

presentations, methodological materials
for practices and labs, sets of homework,
sample tasks of control works, training
exercises, test tasks for self-diagnosis,
multimedia publications, which are the
authors' own development in co-
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authorship with by other teachers of the
department, as well as materials and
resources for online final control (exam). It
should be emphasized that one of the
advantages of such electronic complexes
is the ability to quickly update them.

According to the results of monitoring the
academic performance of students of the
first year of study, three academic groups
were selected who study under the same
program and whose success in

Figure1

mathematical disciplines can be
considered the same on average. These
students participated in a detailed
exploration. The average level of academic
performance of the students of these
three groups based on the results of the
evaluation of the disciplines of the
mathematical cycle studied in the 1st year
(Higher Mathematics, Probability Theory
and Mathematical Statistics) is 73-76
points on the ECTS scale (Fig.1).

Distribution of academic success of students of the explored groups according to the
results of studies in the disciplines of Higher Mathematics and Theory of Probabilities

and Mathematical Statistics

10

o0

Amount of students
»H

2
(0]
60 - 70 70 - 80
Group1 EGroup2 mGroup 3
Therefore, the sample population of
students can be considered

homogeneous according to the initial
level of knowledge, which is the necessary
condition for the purity of the experiment
regarding the results of the introduction of
interactive components into the
educational process. The hypothesis to be
tested is the positive impact of the
implementation of digital resources in the
education on the success of students due
to the formation of both external and
internal motivation to study.

80 - 90 90 - 100

Evaluation intervals

Let's consider the factors affecting the
external motivation of students. To ensure
it, the system of automated current
control was used, which is part of the
complex of digital resources. This control
system has two levels of adjustment. At
the administrator level, the time when the
student was on the website and which
resource he uses are automatically
recorded.

At the teacher level, the system allows
monitoring  attendance at classes,
completion of mandatory tasks and self-
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monitoring tasks. At this level, the system
has the form of an electronic journal, in
which the teacher assigns points for
completed tasks according to the
technological map. In addition, the rating
of each student is automatically
Figure 2

determined among those students
assigned to the academic discipline
(academic stream). In fig. 2 shows an
example of a current control page in an
electronic journal.

View of the own student' page of the electronic journal of the current monitoring of
the success in the academic discipline Operations Research and Optimization

Methods

El Homework on topics 1-3
E Homevork on topics 5-8
El Homework on topics §-10
Y Laberatory works N21-3
F Laberatory works N24-€
E Control work N21

£ Control vrork N22

Bl Control work N23

B Colloquium N21i

Bl Colloquium N22

E Independent creative work
El Exam

J. Course total
Include empiy grades.

The left column of numbers corresponds
to the points the student received for each
current assignment, the center one is the
range of points that can be obtained for
that assignment, and the right one is the
student's ranking among the total
number of students in the stream (fig. 2).

Every student in the group has access to
the electronic journal. The presence of the
electronic journal configured in this way
gives impetus to the formation of external
motivation for the student not only from
the teacher's side, but also from the side of
other students, as it creates conditions for
open competition between students,
healthy competition, which strengthens
the personal desire to get a better grade.
In addition, establishing a rating for each

30 0-3 1/89
30 0-3 1/69
za 0-3 4/59
6.0 0-6 1/69
6.0 0-6 1/89
79 0-8 1/69
30 04 11/69
3.6 04 2/69
6.3 0-8 8/69
3.3 0-8 42/89
7.0 0-7 1/89
040
53.7 0-100 3/69

student personally contributes to the
activation of his social desire to fulfill his
obligations to his parents, in case the
student studies under a contract, or seeks
to receive a scholarship, which is assigned
depending on the student's position in the
rating.

Let us now consider the measures that
were taken to develop students' internal
motivation. Online (in synchronous mode),
the educational process for students of
both the experimental and control groups
was built as follows. Students receive basic
theoretical information during lectures,
and practical skills are formed by studying
typical examples and discussing
situational tasks that took place on
practices and labs. Also, students improve
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their knowledge during independent
work thanks to the completion of a set of
specially designed tasks.

These  tasks involve independent
mastering of mathematical methods for
solving economic problems of various
levels of complexity. The results of
independent work were discussed on
practices and labs. Since the ability to
make responsible and informed decisions
in the future professional activity depends
on the desire to study independently, the
guestion of finding effective factors
influencing the formation of their internal
motivation to study arises precisely at the
stage of engaging students in active
independent work.

Practical and laboratory classes for the Ist
and 2nd (control) groups were conducted
online in the usual format using traditional
methods and technigues of teaching.

Students of these groups were
recommended printed publications
(textbook, manuals, and methodical

recommendations), electronic
publications (similar to paper publications
in pdf format) and other useful links as

Figure 3

educational material that should be used
during tasks for independent work.

They also had free access to the website of
the discipline, where the full complex of
digital resources was presented, and,
accordingly, they could use all resources,
but the use of interactive elements of
these resources was not mandatory for
them.

For students of the 3rd (experimental)
group, practical and laboratory classes
were conducted in the mode of active use
of interactive technologies. For example,
although lectures were given for the
academic stream in a traditional format,
along with this, mini-lectures of a
debatable nature were held for students of
the 3rd group in practical classes. These
lectures were accompanied by specially
designed audio presentations. Such mini-
lectures were presented by the students
themselves, while the teacher played the
role of a moderator. Also, during the
classes, an express survey was conducted
in the format of closed-type or open-type
interactive tests (Fig. 3).

An example of an open-type test task on the topic "Simplex method"

By what value will the objective function decrease when switching to a new basic solution?

Basis Ch <l 0 2 0 0
bj x1 X2 X3 xd Answer

X3 0 8 2 3 1 0

X4 0 12 1 7 0 1

Zj 0 0 0 0 0

Aj-2Zj-Cj 6 2 0 0
Interactive  training exercises were checking all key points during the solution
developed to master mathematical process, and in the case when a mistake

methods and apply them to solving
economic  problems. They allowed

was made, hints were automatically
turned on that helped to find the right way

N4
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(Fig. 4). The development of such exercises
was carried out both in practical classes
and during independent work based on

Figure 4

the materials of electronic multimedia
publications.

A fragment of a training exercise on the topic "Graphic method of solving linear

programming problems"

In the laboratory classes, which were held
in the same format for all academic
groups, applied economic problems were
solved with the help of built-in functions
and MS Excel add-ons. But homework in
the control group additionally included
performing interactive test tasks of a
combined type, namely closed, open tasks
and essays.

In order to perform the tasks of
independent work, the students of the
experimental group were recommended
to additionally use the material of
multimedia publications in the discipline
Operations Research and Optimization
Methods" in addition to the general
educational literature. All students of the
university have access to these digital
resources, as they are placed not only on
the teacher's website, but also in the
repository of electronic publications of S.
Kuznets KhNUE. But the realization of
tasks according to these resources was
mandatory only for the students of the
experimental group.

2) 2

Choose the area of the slide
that contains th_e correct answer

= =

The final control of acquired knowledge
was carried out in the form of an exam.
Students had to complete five tasks.
Among them, there were two stereotypes,
which demonstrate only the level of
assimilation of basic concepts and the
ability to use standard algorithms for
solving; two diagnostic, which have a
meaningful statement of the economic
problem and require the construction of a
mathematical model and the
determination of the optimal solution; one
heuristic task is an economic problem
with real data, which involves choosing
and justifying a solution method and
checking alternative options. Students of
all groups coped with the tasks (Fig. 5).

However, the students of the experimental
group provided more complete and well-
grounded answers to heuristic tasks,
demonstrated a clear understanding of
the material, creativity, autonomy, and
creative abilities, and obtained better
results.
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Figure 5

Evaluation diagram of each of the exam tasks

heuristic

task

diagnostic
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In order to determine the attitude of
students of the experimental group to
study and their level of interest, students
were asked to evaluate the digital
resources in the context of their influence
on the formation of the most important
factors of internal motivation to study.

Among the factors proposed by the
students, the following were highlighted:
x1 — formation of creative cognition
methods, x2 — acquisition of scientific and

Table 1

Group 3
Group 2
Group 1
Group 3
Group 2
Group 1
Group 3
Group 2

Group 1

60 80 100 % of students

good m excellent

research skills in future professional
activity, x3 — acquisition of new knowledge
and practical skills in the academic
discipline, x4 — realization of individual
abilities, x5 - opportunities to show
personal initiative, x6 — optimization of
training time. Students, acting as experts,
assigned ranks to each factor of internal
motivation, based on their personal
perception of their importance and
implementation thanks to the active use
of digital resources (Table 1).

Ranks of factors of students' internal motivation to study

Number of the

Ranks of factors

expert x1 x2 x3 x4 x5 x6
2 1 5 4 6
2 1 3 )

23 2 1 4 3 6 5

24 1 2 3 4 5 )
Sum of ranks 52 49 45 m 125 122
Average arithmetic  , , 2.0 19 4.6 52 51

rank
Final rank 3 2 1 4 6 5
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To form a generalized assessment of a
group of experts, their answers were
averaged, determining the average
arithmetic ranks. So, in the opinion of
students, the factors that contribute to the
formation of internal motivation, in order

of decreasing importance, can be
presented in the form of a series:
X3 > X2 > X1 > x4 > X6 > X5 (1)

So, according to the students who studied
using interactive technologies, the most
influential factor of internal motivation is
the acquisition of new knowledge and
practical skills, that is, students are really
interested in learning, and not just in
evaluating their results from the teacher.

DISCUSSION

Thanks to the ability to determine the
student's rating during the current
control, the traditional system of success
assessment is  being modernized,
reorientation of this system to increase the

motivation in active and responsible
learning. The competitive approach
promotes the development of self-

assessment skills as a means of self-
development, creating conditions for
students to plan individual educational
trajectories. Such evaluation of students'
success is a sufficiently effective factor not
only of external, but also of internal
motivation.

Thus, theoretical provisions (Domenico, &
Ryan, 2017) regarding the organization of
motivation levels  were practically
implemented. If for most students of the
control groups, motivation was external,
then thanks to the implementation of
interactive technologies for students of
the experimental group, motivation was
internal, and its basis was the cognitive
component that is consistent with
thought (Schunk, Meece, & Pintrich, 2014).

It is internal motivation that is the driving
force for increasing the effectiveness of

training, as evidenced by the results of the
current and final control. Multimedia
technologies contributed to a better
development of one's own educational
space compared to digital resources
discussed in the paper (Gurevich,
Kademiya, & Shevchenko, 2012), and this
created more comfortable conditions for
learning.

Our experiment is an example of the
development of separate theoretical
propositions regarding the influence of
information technologies on the
educational process (Cole, Field, & Harris,
2004) and its development, respectively to
modern requirements of society. Thus, it is
confirmed that the digitalization of the
educational process activates the
theoretical-cognitive and research activity
of students, which affects the formation of
their ability to comprehensively analyze
different views and to clear arguments in
the course of substantiating their
conclusions.

CONCLUSIONS

A comparison of the results of the
assessment of students' academic
performance with the results of their
guestionnaire regarding the effectiveness
of educational technologies, which
determine the formation of internal
motivation in the conditions of distance
learning, shows that the use of digital
resources provides an opportunity for
future economists and managers to
successfully master the disciplines of
mathematical direction.

The main factors that increase the
effectiveness of education are the
formation of a tendency to creative
cognitive search, the acquisition of skills
for analyzing and solving real problems of
the economy, the disclosure of individual
abilities, and the creation of a comfortable
educational space. It should be noted that
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the experiment participants' awareness of
their role and the teacher's increased
attention to them are also additional

In further research, it is planned to extend
the use of digital resources to other
mathematical disciplines, as well as to

factors of motivation. consider the use of such an element of
interactivity as gamification in the analysis

of real economic problems.
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AHOTALIA / ABSTRACT [in Ukrainian]:

MOTUBALLIA CTYAEHTIB EKOHOMIYHUX CMELWAJIbHOCTENA A0 BUBYEHHS
MATEMATUYHUX AncuuniiH NP BNPOBAOXKEHHI LUO®POBUX PECYPCIB

MeTor po6oTH € aHAs1i3 TEXHIYHNX, METOAMYHNX TA MCUXO/IOMYHMX ACMEKTIB
AIOXKUTAni3auii ocBiT TA, 30Kpema, MeTodiB 3a6e3rneyeHHs epeKTUBHOCTI
CaMOCTIVIHOI po60oTn CTYAEeHTIB B YMOBAX AWCTAHLUIMHOMO HABYAHHS.
OcHoBHQ yBara npuaingeTbcsa rnpobsemMi GopmMyBAHHS 30BHILLHBOI |
BHYTPILLIHBOI  MOTMBALI CTYyAeHTIB EeKOHOMIYHUX crewuiasribHoOCTen Ao
BUBYEHHS ancumnnniH mMaTemMaTmM4Horo CrpPAMYBAHHS 3aBOSKUN
BUKOPUCTAHHIO IHTEPAKTUBHMX OCBITHIX TEXHOJIOIIM.

Metoauka: B  yMOBAOX  €/IEKTPOHHOIO  HABYAQHHS  34IMCHOBABCS
6e3rnepepBHUI  MOHITOPWHI  YCRIWHOCTI  OBOJIO4IHHSA  CTYyAEHTAMMU
MATEMATUYHUMUKU METOAAMM TA (X 3ACTOCYBAHHAM A/19 PO3B'93yBAHHS
EKOHOMIYHWX 3a4a4. BU3HA4Ya/1ach 9K yCrillHICTb CTYOEHTA Mpn BUKOHAHHI
neBHOI PO6OTU, TAK [ MOro 3ArasibHUM PENTUHI cepen iHLLUMX CTYAEHTIB rpyru.
L{i AQHI 4OMNOBHKOBAINCH PE3Y/IbTATAMM AQHKETYBAHHS CTYAEHTIB CTOCOBHO iX
B/IQCHOIrO CTABJ/IEHHS WOAO [HTEPAKTUBHUX TEXHOJOrM 9K IHCTPYMEHTY,
CrpPSMOBAHOMY HA ¢GOPMYBAHHST MOTUBALLIT 4O HAOBYAHHS.

Pe3ynbTatn: BipTyasibHe cepenoBuLle A9 e-HAaBYAHHS 6yr10 nob6ygoBAHO
Ha nnatgopmi Moodle LMS i MiCTUI0 UM@POBI OCBITHI PECYPCU PI3HOMO PIBHSA
IHTEPAKTUBHOCTI, y TOMY YUC/i ¥ €/1eKTPOHHI MYJIbTUMELINHI BUAAHHS, LLO Y
MoBHOMY 06csa3i 3a6e3rnedyyBasio MoTpebu OCBITHbOro rnpouecy. [ns
dOpPMyBAHHS 30BHILLIHbOI MOTMBALII CTYyAEHTA ABTOPK BUKOPUCTOBYBA/MN
€/IEKTPOHHUNM XKYPHAsI, B GKOMY BU3HAYEHI BUAN MOTOYHMX 30BAAHb, 6Q/I 30
iX BUKOHQHHS, PENTUHI CTYAEHTA 30 KOXXHUM BWAOOM 30QBAAHb, O TAKOXX 30
BCiMQ BUAAMM 3QBAAHb Yy UisIoMYy. [1G fNigTPUMKN BHYTPRILLUHBOI MOTUBALLIT
6y pO3pPOb6/IEHHI TQ BAPOBAAXKEHHI IHTEPAKTUBHI €/1eMeHT HABYAHHS.
E®eKkTMBHICTb ~ 3QCTOCYBAHHSA  LIMPPOBUX  OCBITHIX  pecypciB  6yrna
nigTBepAXKeHA B XOA4i MOHITOPUWHIY YCILUIHOCTI CTYAEHTIB TA 34 pe3y/IbTaTAMM
X AHKETYBAHHS.

BucHoBKku: CYTTEBOKO nepeBaro  3AQCTOCYBAHHS IHTEPAKTUBHMX
KOMIOHEHTIB Yy HABYQ/IbHOMY MPOLECI C/1if BBAXXATKM CTBOPEHHS 3acad A4
KPALLOro pPoO3yMIiHHS TEOPETUYHOro MaATepiasy TA  3ACTOCYBAHHS
BUKOPUCTAHHA MQATEMATWMYHOro QrnapaqQty A/79 PO3B'93QHHSA pPeasibHMX
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E€KOHOMIYHUX 3aBAAHb. BUKOpUMCTAHHS 6AQraTopiBHEBMX LINGPOBUX OCBITHIX
pecypciB AAE MOXX/MBICTb CTYAEHTOBI BMOYAOBYBATM iHAMBIAYA/IbHE OCBITHE
cepenoBuLe, LLO MiAgBULLYE BHYTPILLIHIO MOTMBALKO 40 HOBYOHHS.

KEYWORDS: LuppoBi OCBITHI pecypcu; €e/IeKTPOHHE MYy/IbTUMeAIVHE BUOAHHS,
IHOMBIAYQ/IbHE OCBITHE cepenoBuiLe; ANCTAHLIMHE HABYAHHS, 30BHILLHS | BHYTPILIHSA

MoOTUBAUIS.
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