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ABSTRACT

In the conditions of informatization of modern society and education as one of the priority areas
of public life, such training is of great importance, transforming the educational system and
stimulating the search and development of new models of personality-oriented learning, taking
into account the individual educational trajectory of students. Development, creation and
subsequent implementation of innovative electronic educational teaching aids in the
educational process, one of which is the simulator considered in this study. Their functions and
opportunities for the formation of professional competence of future teachers are revealed. The
article reveals the didactic aspects of the development and use of electronic educational
simulators in the process of training future teachers at a university. The functionality of an
electronic educational simulator is disclosed, which includes automatic generation or selection
by a teacher of a sequence of tasks of the same type for better working out and mastering skills
on a particular topic, providing the student with consultations with the teacher or the
availability of a standard sample solution, analyzing student performance as part of working
with the simulator. The simulators developed are focused on expanding the base of additional
tasks used to improve strategies for completing test tasks. The main tasks that are solved with
the help of simulators are the theoretical training of students, the development of practical skills
and knowledge by them, as well as their testing and testing.

Keywords: Professional competence, databases, simulator, computer training programs,
electronic educational simulator, feedback.

INTRODUCTION, LITERATURE REVIEW, METHODOLOGY

Currently, the educational activities of higher education institutions have undergone significant
changes. They are characterized so that the training of future teachers at the university is carried
out according to the curriculum and educational programs, which define the formed
professional competencies as the result of professional training at the university. These changes
determine, on the one hand, the need to search for innovative forms, methods and teaching aids,
on the other hand, created with educational and methodological support for the formation of
students' professional competence, which is the most important quality criterion for modern
higher education.

We consider professional competence as a complex personal quality of the future teacher,
which provides an effective solution to professional, social, personal problems in non-standard
conditions. It manifests itself in the ability of a graduate not only to perform typical tasks, but
also to solve problems of a high degree of complexity and uncertainty [5, p. 95]. In recent years,
electronic educational resources, including simulators, have been widely used for these
purposes.
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The simulator, in the broad sense, is a complex, a system of modeling and simulation, computer
and physical models, special techniques created in order to prepare a person for making high-
quality and quick decisions [3].

The use of simulators has certain advantages: in the process of working with simulators,
students develop motor-reflex and cognitive skills, students can better understand the essence
of processes and their relationship to each other. The student is formed and consolidated skills
for performing operations; the student learns to identify defects in the operation of the
equipment; - the student reinforces the ability to draw up documentation.

In education, the simulator is determined by V.A. Wexler and L.B. Reidel as a device for
training, which, according to the conditions of fulfilling psychological and didactic
requirements, should have three fundamental and necessary important parts [3]: constructive,
consisting of an exact virtual copy of the workplace; model, reflecting the way the equipment
operates and the basic processes in it; didactic, which is a program for evaluating and
monitoring the actions of the student. It is understood that the didactic part can be both
controlled by the teacher and automated. Based on this, the following advantages of the use of
simulators in education can be distinguished: firstly, when working with simulators, the student
has the ability to set the pace of work and manage the learning process; secondly, the time for
mastering skills is reduced with an increase in the number of training tasks; thirdly, in the
process, differentiation by levels is achieved; fourthly, the student's motivation for learning
activities increases.

I.G. Giniyatov emphasizes that the simulators give students precisely “procedural knowledge”,
and not “declared”, which are contained in reference books or textbooks [4]. In turn, computer
simulators occupy a special place in the classification of simulators due to the fact that in them
all three parts (constructive, model, didactic) are implemented using software. In other words,
computer simulators are a program for the development of certain skills, which performs the
necessary functions of a teacher.

When developing simulators, the feedback is taken into account, the location of the tasks
offered to the student in the order “from simple to complex”, the possibility of the student
repeating the material repeatedly and providing explanations when completing the tasks.

In the pedagogical literature, along with the term “computer simulator”, there are definitions
of “computer training program”, “simulator”. Often these definitions are identified or replaced
by one another. In this regard, we consider the content of the above electronic learning tools.
An analysis of Internet resources [7] shows that a computer training program is an effective
tool with an interactive user interface, interactive functions and multimedia elements. At the
same time, an adapted structured material is presented to the student as an educational
information base. All training material for the course is divided into separate blocks (sections).
Each block has a number of training questions. The effectiveness of training and control is
ensured by a rational combination of interactive text with multimedia capabilities for

presenting diagrams, drawings, 3D-models, photographs, animations, and videos.

Unlike a computer training program, a simulator (from the English. Simulate - to simulate) is
defined as a genre of computer games in which various human activities are simulated, mainly
various sports, piloting airplanes, car racing, etc. The main indicator of the quality of a game
of this genre is maximum the proximity of the game process to real events [10].
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A computer training simulator is a training system, which in turn is divided into: a management
subsystem, a training subsystem, and a control subsystem. They provide material for training,
and also with the help of them you can independently study and develop all the knowledge and
skills in this discipline. Also, thanks to them, the management of the instructor is provided, and
students are given the opportunity to independently manage their studies.

A computer training simulator can be built on the basis of such principles as: modularity, self-
organization of education, adaptability and implementation [7]. Modularity is a complete
product of each procedure implemented in the simulator and can be used separately.

Self-organization of education is an interconnected sequence of each element, i.e. Having
examined one term, a problem, the student moves on to the next. Adaptability is the ability to
use modules and techniques implemented in a web-based interactive simulator to organize
knowledge. Feasibility is a possibility of application for both manual and machine versions
complete with simple software tools.

M.I. Belyaev, V.V. Grishkin, G.A. Krasnova believe that electronic simulators are designed to
develop practical skills. Such tools are especially effective for learning how to deal with
complex and even emergency situations when practicing emergency actions. In addition,
electronic simulators are used to practice skills and problem solving. In this case, they provide
a brief information on the theory, training independence at various levels of training, control
and self-control [1]. Proceeding from this, we have defined the electronic simulator as a
software package, in the process of which the tasks that require active actions from the student
are proposed in stages.

An analysis of the above definitions, as well as the results of studies conducted in A.V. Osin
[8], V.A. Trainev [13] and others show that an important condition for the formation and
development of professional competence of future specialists is the development and
implementation of electronic simulators in the educational process. At the same time, it is
advisable to include elements of computer training programs and simulators in electronic
simulators.

G.K. Selevko believes that subject to the systematic use of electronic learning tools in the
educational process “a person is formed who can act not only according to the model, but also
independently, receiving the necessary information from as many sources as possible; who
knows how to analyze it, put forward hypotheses, build models, experiment and draw
conclusions, make decisions in difficult situations” [9, p. 70]. Agreeing with the opinion of the
scientist and relying on the results of the study [6], the author found that the development and
implementation of future teachers along with traditional training tools for electronic simulators
will be an important factor in shaping their professional competence [14]. This is ensured by
the integration of traditional and innovative methods, technologies and teaching aids, the
expansion of information search capabilities, easier access to it, and the optimization of
diagnostics of learning outcomes.

However, at the moment there are no simulators aimed at building competencies among
students on the topic of “SQL queries”. The topic under consideration occupies a rather
important place in the database course. At the same time, the study of individual aspects of
these topics causes difficulties for students in terms of the practical application of their
knowledge. This is partly due to the lack of clarity of presentation of the material when studying
this topic in subject studies.
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RESULTS, DISCUSSION

One of the main courses of the professional cycle of the bachelor's curriculum in the direction
of “Methods of teaching computer science” is the discipline “Databases”. According to the
state educational standard, the professional activity of a graduate of this direction, working
with databases is one of the most important competencies of the student, and this is not possible
without knowledge of the SQL language. Therefore, the principle of “following from simple
to complex” was the basis of the methodology for studying the course “Databases”. The entire
study material is divided into two parts: in the first part, we consider the construction of queries
on a database consisting of one table, in the second on a normalized database consisting of
several interconnected tables.

Further, an analysis of the syntax of SQL statements shows that almost all of them consist of
several “sentences”, of which the basic, basic, are only two sentences, and the rest are clarifying
by any condition.

As an example, consider the syntax of a SELECT statement. This operator consists of several
"sentences": SELECT - FROM— WHERE - GROUPBY - HAVING - ORDERBY. The study
begins with the "basic" SELECT - FROM clauses, where you can submit queries of the type:
selection of all table fields; selection of certain table fields; use of aggregation functions (SUM,
MAX, AVG, MIN ...). Then, three sentences of the SELECT - FROM - WHERE operator are
considered, where it is already necessary to study the predicates of comparison, occurrences,
LIKE, BETWEEN, etc. Gradually, the rest of the operator 's sentences are introduced into the
study. With the increase in the number of "sentences” of the SELECT statement, queries
become more complex. And so on for all language operators.

An analysis of the language constructions allows us to conclude that for a complete study and
mastering of the principles of compiling queries and processing skills, it is necessary to have
an initial relationship with a large number of fields of various types. Then, having mastered
working with one data table, you can proceed to compiling queries for obtaining data from
several database tables, i.e. move on to the more difficult part - joining database tables.
Therefore, there is an objective need to create a methodology for studying the SQL language
using electronic means that can remotely provide training for students. This type of training
has a number of advantages compared to ordinary classes, as it provides for the individual
needs of students, an individual pace of work for developing skills in compiling queries in SQL.

From the analysis of electronic educational resources - electronic textbooks, electronic
reference books, training complexes, problem books, computer testing systems - a computer
simulator was chosen as a training tool.

Unlike mass online courses, the use of computer simulators in the educational process allows
the teacher to determine a clear practice-oriented educational process, individualize the
student’s educational path, adjust the course content, develop independent work skills, which
increases the effectiveness of training and motivation of students. That is why the most
effective tool for creating professional computer-based SQL queries is the computer training
simulator. This is due to the fact that when learning the SQL language, the student needs to
repeatedly perform typical tasks, while seeing the result of his work and adjusting it if necessary.

At the design stage, we assumed that the electronic educational simulator should perform the
following functions: competency-based (contributes to the formation and development of
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professional competence in working with database queries); interactive (provides stable
feedback in the "man-machine" system); reflective (allows you to track the mistakes made by
students at each stage of the task).

The structure of the electronic educational simulator includes the following components: 1)
information block; 2) training block; 3) consultation unit.

The information block can conditionally be divided into several parts: the first part contains
accompanying background information and instructions for students, the second - a structured
block of texts for performing tests and the work of the consulting block. In addition, this block
includes statistics on working with the program of registered and unregistered users.

The training block includes training modules corresponding to the subtests included in the test
and containing a set of tasks in the test form. At the student’s initial appeal to one of the selected
modules, their appearance is identical to the online test, however, if an error is made, the
consultation module is connected, which provides the training part of the electronic educational
simulator.

The consultation module is the most complex intellectual part of the system. The task of this
part of the system is to provide training that goes along an individual trajectory, the direction
of which depends on the success of the assignments offered by an electronic educational
simulator to a student.

If an error is made during the assignment, the simulator indicates to students the correct answer,
and also makes it possible to see an explanation of why only this answer can be correct. In
addition, the system provides the user with the opportunity to get a comment on the chosen
wrong option, explaining why this answer may not be correct in this situation.

The use of electronic teaching aids in mathematics lessons at school expands the teacher’s
ability to fill knowledge gaps among students who are lagging behind, and teachers can also
find many convenient opportunities for electronic learning. We want to note that the use of
electronic teaching aids develops creative thinking in students, increases their interest in
algebra, and also allows for increased visibility during the lesson. And this serves to improve
the quality and productivity of education in general [11].

An electronic educational simulator has been developed that allows you to record individual
educational achievements of students, depending on the availability of personal computers in
the classroom, increase the throughput in performing educational tasks in the lesson. The
simulator should be easy to use, have a user-friendly interface, it can be downloaded to a tablet
personal computer and used for training in your free time from training sessions.

The distinctive features of the developed electronic educational simulators, allowing to
improve the quality of database training are as follows: 1) implementation of a personality-
oriented approach to learning and the formation of an individual learning path; 2) an increase
in the proportion of students' independent work, as much as possible provided not only with
the necessary material, but also with the ways of working with it; 3) instant feedback; 4) an
objective assessment of the knowledge and skills of students, as well as the degree of readiness
for certification testing in general; 5) reducing test anxiety by developing a student’s sense of
familiarity and sophistication in working with test tasks; 6) increasing the subjective
confidence of students in their willingness to undergo testing; 7) increasing emotional comfort
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in preparation for testing; 8) the release of the teacher from routine work; 9) the formation of
universal educational activities that allow a person living in the information society to learn
independently throughout life; 10) the ability to use both in distance and in traditional training
(with a teacher and independently).

Thus, the electronic educational simulator allows you to simulate the completed technological
process: the presence of a problem; goal definition; phased activity to achieve the goal,
obtaining the result of reflection.

CONCLUSIONS

The results of the study indicate that when students create electronic simulators, the following
tasks are achieved: students develop communicative abilities, constructive thinking, teamwork
skills; the formation of managerial skills (being in the role of a project manager, students learn
to manage personnel, organize interaction and make optimal decisions in a difficult situation,
that is, "immerse themselves" in educational and professional activities); the formation of
innovative activity skills: scientific research, the creation of innovation, the implementation of
innovation and the reflection of innovation. In most cases, in the course of joint cooperation,
students have to engage not in reproductive but in creative activity, to find something new (for
example, to master programming languages that are not studied in the framework of the
curriculum on their own, to search for knowledge from various fields of science and practice);
intensification of educational and cognitive activities of students during their classes on
military training independently using testing and training programs, devices, simulators,
electronic educational and methodical complexes, educational films created by them.
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