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Abstract

The article is dedicated to solving the scientific problem of the formation of cognitive activity of students
of a medical university in the process of studying natural sciences in the circumstances of informatization
of the educational environment. The purpose of the article is to identify the effectiveness of the use of
information digital technologies in the process of formation of cognitive activity of students of a medical
university. The study is based on the analysis and generalization of psychological, pedagogical, methodical
literature on the problem of research. The main research methods were: observation, questionnaires,
analysis of the results of educational activities, survey, testing, methods of statistical data processing. A
focused training experiment in the process of studying natural sciences was built on the basis of the
systematic use of such digital teaching technologies as: multimedia lectures with video demonstrations of
physical experiments, virtual laboratory work, web quests. During the study, the components of the studied
quality of the students were identified; the possibilities of digital information technologies’ impact on the
formation of this quality of students are revealed; the pedagogical conditions of the effective use of
information digital technologies in the formation of cognitive activity of students of a medical institute in
the process of studying natural sciences are highlighted. The results of the study showed that the created
pedagogical conditions based on the use of digital information technologies provide positive dynamics in
the development of the levels of the studied quality of students of a medical institute.
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1. Introduction

The rapid development of scientific and technological progress places high demands on all members
of society. Highly qualified, creative specialists are needed, those who are capable of not only performing
certain labor functions, but also of making decisions independently, analyzing their actions, predicting their
possible consequences, being ready to take responsibility for the fate of the country and its successful socio-
economic development. For the further effective development of the economy, the introduction of digital
technologies in all spheres of human activity is necessary.

This led to the emergence of new requirements for teaching students of higher educational
institutions: there was an acute problem of improving the theory and practice of the educational process,
there was a need to develop new approaches to professional training of students taking into account modern
requirements of society, international experience in higher education, but at the same time without losing
the uniqueness of the domestic academic culture.

Consequently, the organization of such a pedagogical process, which would not only serve as the
basis for expanding the knowledge system, but would also contribute to the development of the value,
intellectual, cultural, creative potential of students, has become an urgent problem of higher education. It
is necessary to create such an educational environment in universities that would be aimed at developing
students' professional, general professional and general cultural competencies, and would be based on

personality-oriented and innovative teaching technologies.

2. Problem Statement

Innovative processes in the education system are the subject of research by many domestic and
international scientists (Greany, 2018; Klarin, 2017; Lee, Mak, & Burns, 2016; Slastenin & Podymova,
2007; Zahorec, Haskova, & Munk, 2019). Conclusions and recommendations of these authors are widely
used in the educational process of educational institutions, including universities. However, the listed
studies do not fully reveal the features of the formation of cognitive activity of university students in the
conditions of informatization of the educational environment. In this regard, the research problem is the
study of the influence of digital information technology on the formation of cognitive activity of students
on the example of the study of natural sciences at a medical university.

The work of many domestic and international scientists (Klimbei, Yadrova, & Nurzhanova, 2017
Maslow, 1970; Songkram & Puthaseranee, 2015) was devoted to the study of this problem as one of the
priority tasks of pedagogical science. One of the conceptual approaches to solving the problem under study
in modern higher education is the environmental approach, that is, an approach based on the design, creation
and use of an electronic educational environment using digital technologies (Alt, 2018; Atanasyan, 2009;
Chen, Breslow, & De Boer, 2018; Krasilnikova, 2003). These technologies today include: adaptive, cloud,
mobile, etc. The most used digital technologies in the education system today are interactive laboratory

tables, robotics or robotic teachers, augmented reality technologies, virtual laboratories.
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3. Research Questions

3.1. What are the levels of formation of the components of cognitive activity of students:
motivational and value, cognitive, activity, reflective-evaluative?

3.2. How to increase the level of formation of cognitive activity of students through the use of
digital learning technologies?

3.3. Do digital informational teaching technologies have a positive effect on the formation of

cognitive activity of students?

4. Purpose of the Study

The purpose of this work is to study the influence of digital information technologies on the
formation of cognitive activity of students of a medical university in the process of studying natural

sciences.

5. Research Methods

The experimental study was carried out at the medical institute of the North Caucasian State
Academy and consisted of ascertaining, formative and control stages. First and second year students of the
medical institute acted as an experimental group. In total, 80 students took part in the experimental study.

To answer the first question of the study, a diagnosis was made of the level of formation of cognitive
activity of students. In the structure of cognitive activity, we identified four main components that acted as

the main criteria for diagnosing the formation of the levels of students' studied quality:

= motivational and value (consciously positive attitude of students to mastering the system of
scientific knowledge);

= cognitive (the totality of students' knowledge in such subjects as "Physics, Mathematics",
"Mechanics" and "Quantum Physics");

= activity (a set of skills, the active use of modern information technologies in the process of
studying natural sciences by the students);

= reflective-evaluative (students' evaluative attitude to the process of obtaining knowledge and the

results of their activities).

Diagnostics of the level of formation of the components of cognitive activity of students at the
ascertaining and control stages of studying was carried out using methods such as observation, questioning,
analysis of the results of educational activities, survey, testing, methods of statistical processing of
experimental data.

To answer the second question of the study, a formative experiment was conducted. In the course of
the formative experiment, to achieve the goal of the study, we used such digital information technologies
as multimedia lectures with video demonstrations of physical experiments; virtual laboratory workshops;

web quests.
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In the course of using multimedia lectures, it is possible to programmatically combine textual and
graphic accompaniment (photographs, charts, graphs, drawings, etc.) with computer animation and
numerical simulation of the processes and phenomena under study. The main advantage of this technology
is the ability to use the teacher’s interactive interaction with both software and hardware, with the help of
which the presentation of lecture material (explanatory, illustrative and problematic type) is projected, as
well as the possibility of indirect communication with students (students have the opportunity to ask
questions online, review the material in case of misunderstanding or incomplete assimilation of new
information) (Mendalieva & Mukasheva, 2015).

Virtual laboratory workshops have become one of the methods for creating a digital information
environment in the educational process of a medical university, the main advantages of it are: a high level
of safety in use; flexibility and ease of adaptation to any objects, as well as versatility and
multifunctionality; the emergence of the possibility of conducting experimental studies, which under
normal conditions is impossible or associated with certain time and financial costs; ease of control; the
possibility of implementing an individual approach and the independence of the level of student
achievement from the level of performance of others; the emergence of the ability to see multidimensional
processes that cannot be displayed using real devices (Mendalieva & Mukasheva, 2015).

The most promising area of application of this method is the use of mobile applications for
organizing virtual laboratory work, which provide access to cloud services used as a single information
field for storing information about students and teachers, indicators of educational activity.

The use of web quests during extracurricular activities as an expansion of students' knowledge of
the subjects studied, as an increase in the studied quality of students and their information literacy, has
become one of the main methods that made this process possible. Web quests in education are a specially
organized type of oriented research activity, for which students search for information in the Internet at the
indicated addresses, relying on the support provided by the teacher. Web-quest is a modern innovative
technology based on projective teaching methods, including search activities of students with a clear
managerial role of a teacher using new ICTs ” (Moskalevich, 2013, p. 291).

In a web-quest, such components as introduction, task, process, sources, assessment, conclusion are
distinguished. The use of this technology by students suggests that they themselves can create web quests
on topics set by the teacher, and this can be both individual work and group work. The technology of the
web quest not only contributes to the formation and evaluation of subject knowledge and skills, but also
aims to developing group activity skills, cooperation skills, to forming skills for developing a group work
plan in accordance with the goal; to developing the skills of searching and selecting the necessary
information on the Internet; to developing the skills of analysis and structuring of information received
from the network, the ability to present this information in an abbreviated form (essay, report) or in
graphical form (graph, chart) using ICT, etc.

As the main pedagogical conditions for the implementation of digital information technologies as a
means of forming the studied quality of students in the study of natural sciences, we have identified:
strengthening the emotional attractiveness of educational and cognitive activities; implementation of
differentiated and individual approaches in educational activities; organization of the educational process

as a joint activity of a teacher and students in the dialectical unity of three parties: personal, functional,
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substantive; the formation of social and professional reflection in joint activities in the process of using

digital technologies; adequate control, analysis and evaluation of the results of independent activity.

6. Findings

At the first, ascertaining stage, the levels of formation of cognitive activity in students of a medical
institute were determined: optimal, sufficient, nominal. The results of the analysis and interpretation of the

experimental data of the ascertaining stage of the study are presented in Table 01.

Table 01. The level of formation of cognitive activity of students (ascertaining stage)

Criteria for assessing cognitive activity The levels of formation of cognitive activity of students
Quantity | % Quantity | % Quantity | %
Motivational and value 10 12.5 33 41.25 | 37 46.25
Cognitive 12 15 36 45 32 40
Activity 9 11.25 | 39 48.75 | 41 51.25
Reflective-evaluative 7 8.8 33 41.2 40 50

From Table 01 it is seen that during the diagnosis in the experimental group, students with the
optimal level of formation of the studied quality were identified, although most students were characterized
by a nominal, i.e. low, and sufficient (average) level of formation of all four criteria. Most students do not
have a consciously positive attitude towards mastering the system of scientific knowledge; the motive of
“obtaining a diploma” and general situational interests prevail; they have insufficient limited knowledge in
such subjects as "Physics, Mathematics", "Mechanics" and "Quantum Physics"; are not actively using their
skills and abilities to work with digital information technologies in the process of studying natural sciences;
they also have insufficiently developed skills for evaluative attitude to the process of obtaining knowledge
and the results of their activities.

At the second stage of studying, a training experiment was conducted aimed at increasing the level
of formation of the studied quality through the use of digital information training technologies (multimedia
lectures with a video demonstration of physical experiments, virtual laboratory work, web quests).

At the final stage, in order to answer the third question of the study, the final diagnosis of the levels

of cognitive activity of students was carried out (Table 02).

Table 02. The level of formation of cognitive activity of students (the final stage)

Criteria for assessing cognitive activity The levels of formation of cognitive activity of students
Optimal Satisfactory Nominal
Quantity | % Quantity | % Quantity | %
Motivational and value 19 23.75 | 41 51.25 | 20 25
Cognitive 22 27.5 39 48.75 | 19 23.75
Activity 19 11.25 | 44 48.75 | 15 51.25
Reflective-evaluative 16 20 40 50 24 30
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A comparative analysis of the results of the study before and after the forming experiment showed

positive changes in the development of the studied quality of students (Table 03).

Table 03. Comparative results of the level of formation of cognitive activity of students before and after
the experiment

The levels of formation of cognitive activity Research stages

of students Control stage (%) The final stage (%)
Optimal 11 23.8

Satisfactory 43 51.4

Nominal 46 24.8

After the formative stage of the experiment, the experimental group experienced significant changes
in the number of students of the nominal level of formation of this quality. The average statistical value of
the increase in the level of formation of cognitive activity of students at the nominal level decreased by
21.2%, due to an increase in the number of students of a sufficient level by 8.4% and the optimal level by
12.8%. Most students are characterized by a sufficient level (51.4%) and an optimal level (23.8%) of the
formation of the studied quality.

To identify the reality of statistically significant changes in the results of the experimental groups
before and after the forming experiment, we used the x2 criterion. The obtained value ¥2 = 26.4 when
comparing the results in the experimental group before and after the experiment exceeds the corresponding
tabular value m -1 = 2 degrees of freedom, amounting to 13.82 with an error probability of less than 0.001%.
Therefore, based on the available data from the results of the formative experiment, it can be concluded
that the use of digital information technologies in the process of studying natural science disciplines
contributes to the formation of all structural components of the cognitive activity of students of a medical

university.

7. Conclusion

Using the considered digital information technologies in the educational process of a medical
university allows one to optimize the time spent by a teacher preparing for classes, to increase student
motivation, to develop independent activity skills, to develop self-organization, self-control and reflection
skills and, in general, to contribute to the formation of students' cognitive activity.

The study of natural sciences using digital information technologies through the implementation of
selected pedagogical conditions helps to increase the cognitive activity of students, which is manifested in
the formation of stable positive motivation for learning; in possession of sufficient complete scientific
knowledge in the studied subjects; in the formation of skills and abilities of independent creative activity;
in the active use of their skills and abilities for working with digital information technologies; in the
development of skills of evaluative attitude to the process of obtaining knowledge and the results of their
activities.

It should be noted that the study does not claim to be exhaustive. It demonstrates the prospects for

further improvement of the educational process as a whole, as well as its individual components, further
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study of the problem of the influence of digital information technologies on the process of formation of
cognitive activity of students at different faculties and of different profiles, including research on the
effectiveness of using digital technologies in working with foreign students whose successful learning is

hindered by communication difficulties.
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