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Abstract

This article discusses the issues of using the blended learning model as a modern educational technology
in higher educational institutions. Blended learning is designed to help overcome the disadvantages of
technologies used today in the practice of educational activities. The aim of the study is to improve the
quality of education based on the use of the rotational model technology, using which the so-called rotation
of educational activities is carried out, that is, the redistribution of the ratio of traditional full-time classroom
learning and online self-study in an individual mode. The authors carried out a review on the existing
blended learning models used in the educational process at the present time. For use in the educational
process, a rotational teaching model is proposed, namely, its version — «Inverted classroomy». This is an
innovative model, in which students are provided with theoretical material for independent study, and in
the face-to-face practical lessons, the previously studied information is consolidated. On the basis of the
federal state educational standard, the content of the course of the discipline is determined. Its
methodological support has been developed and a model of a distance electronic course has been created
for its subsequent introduction into the electronic information and educational environment of a higher

educational institution.
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1. Introduction

The innovative changes that have been taking place recently in the field of education require new
competencies from teachers of higher education, including in the application of modern teaching
technologies. Blended learning technology that combines the electronic-distance component and contact
communication between teachers and students is one of the current trends today.

Blended learning is an educational technology that combines training with a teacher (face to face)
and training using information and communication technologies (Dolgova, 2017; Picciano, 2017; Wang,
2015). This approach combines the advantages of teaching in the classroom and the advantages of distance
learning and implies the interaction of students in the electronic information environment of the university
(Vasilina et al., 2017).

One of the means of implementing blended learning technology in higher education institutions is
the creation of e-learning courses in disciplines. The main characteristic feature of the e-learning course is
the presentation of educational material in a new interactive format, which has clear advantages for students

(Margolis, 2018):

= providing an opportunity for students to study the theoretical and practical material of the
course on an individual basis;

= ensuring self-study and self-control of students;

= obtaining round-the-clock access to information and methodological resources of the course;

= centralized organization of educational activities and control of its results;

= uniformity of presentation of educational material (Loginova, 2015).
2. Problem Statement

Improving the quality and increasing the effectiveness of the study of academic disciplines through
the use of blended learning technology, implemented through the development of an electronic distance

course.
3. Research Questions

= Describe blended learning as a modern educational technology.

= Consider and determine the content of the course on the example of one of the economic
disciplines, taking into account the requirements of the Federal State Educational Standard.

= To develop a model of a distance course in the electronic educational environment of the
Reshetnev Siberian State University of Science and Technology in order to improve the quality

of education.
4. Purpose of the Study

Development of software and methodological support on the example of one of the economic

disciplines in the implementation of blended learning technology.
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5. Research Methods

5.1. Choosing a learning model

On the basis of the analyzed literature sources, among the obvious shortcomings of the traditional
approach to teaching, one can single out: the average level and rate of presentation of educational material;
impractical nature of the acquired knowledge; almost complete lack of feedback from student to teacher,
and as a result - no adjustments to working methods; insufficient stimulation of the cognitive activity of
students; the predominance of verbal methods of presentation; reproductive nature of learning, which
focuses on the development of memory, not thinking. The desire to improve the learning process has led to
innovative approaches to teaching.

Innovation - the introduction of a new or significantly improved method used in practice (GOST R
56261-2014, 2020).
At the first stage of the study, we will consider and determine the optimal type of blended learning

model. To date, the authors identify six blended learning models with different goals, needs and costs.

1. Face-to-face Driver (a model aimed at reinforcing face-to-face traditional learning). In face-to-
face classes, the teacher gives the bulk of the educational material, using the distance format as an auxiliary
one. Very often this model includes classroom and laboratory work on computers (Nagaeva, 2016);

2. Rotation Model. This model is characterized by the alternation of full-time classroom training and
independent e-learning in an individual mode (Ozerova & Lobodin, 2016);

3. Flex model. The bulk of the study time falls on distance learning, while students have the
opportunity to receive advice from teachers offline at a convenient time for themselves on an individual
schedule (Picciano, 2017);

4. Online Lab (online laboratory). The online platform is used to deliver the entire course of study
in classrooms. Such training takes place under the guidance and supervision of a teacher (Pletyago et al.,
2019);

5. Self-Blend Model. The student himself decides which of the full-time courses he needs to
supplement with distance e-learning (Ashanina et al., 2021);

6. Online Driver Model (mainly online distance learning). Basically, this model assumes online
training - through an information remote system and remote contact with a teacher. Testing classrooms and
meetings with the teacher can be added (Pletyago et al., 2019).

These models are usually used in combination with each other. Consequently, «blended learning
is not ordinary classroom activities, since a student learns part of the educational material outside the
classroom with a laptop or other technical means at a convenient pace. This is also not distance education,
where the student receives practically no help from the teacher and appears in the classroom only to pass
exams (tests). And this is not one-on-one study with a computer, the student must be part of the group and
develop together with the group (Bekisheva, 2016).

After analyzing these blended learning models, we can say that basically they differ in the percentage
of time allotted for traditional full-time and e-distance learning of students.

The first («Face-to-face Driver») and the second - the rotation model are characterized by a small

share of classes with Web-support, within 1-29%. The use of a flexible model implies a reduction in
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classroom hours in favor of online classes (30-79% of the study time). When applied in the educational
process of the «Online Lab» model, the share of online learning is 80-100%. The Online Driver Model
plans to spend 100% of the study time in a distance format (Baidikova, 2020).

Thus, in our opinion, the most effective is the rotational model, where the so-called rotation takes
place - a change of working zones, that is, an alternate change of face-to-face and remote modes of
interaction between a teacher and students. When using the rotational model, the goal of training becomes
to increase the effectiveness of training, due to the reallocation of time for access to training materials and
their study (Rubtsov & Panich, 2016). Such presentation of educational material will allow to distribute the
types of activities in the classroom and outside it, to take into account the personal characteristics of students
(speed, pace of learning the material), as well as their needs. For the most effective implementation of the
rotational model of blended learning in the study of disciplines, it is necessary to draw up a clear plan for
the application of this technology. The teacher must first study the technical capabilities of students, assess
the level of technological literacy, as well as the degree of preparation in working with modern information
and communication technologies. In addition, it is also necessary to take into account the amount of time
allotted for independent work of students, to which the creation of an electronic distance course is aimed.

Consider the main tasks that can be solved using the redistribution of classroom and e-learning:

= improving the quality of education (including through the use of more effective teaching aids);
= organization of individual support for the educational activities of each student;

= optimization of the learning process;

= improving the overall performance of students;

= acquisition of skills in working with modern information and communication technologies;

= gaining experience in offline mode (Nagaeva, 2016).

When planning the distribution of classroom and electronic-distance work of students, we used a
variation of the rotational model of blended learning design «Inverted classroom» as a base. «Inverted
classroom» is a teaching model in which the teacher provides students with theoretical material for
independent study within the framework of the electronic-distance course, and practical consolidation of

the material is carried out in the classroom (Figure 1).

makes it possible

uses to realize

Inverted
classroom

E-learning
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Activity
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Figure 1. Rotary blended learning design model «Inverted classroom»
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The «Inverted classroom» rotational blended learning design model includes:

= familiarization with theoretical material on the topic (lecturing, viewing presentations,
watching and listening to video and audio files);

= passing tests for the initial assimilation of the topic (Alisov & Podymova, 2021).

Classroom work is devoted to the analysis of the complex theoretical part and questions that have
arisen among students in the process of studying theoretical material. Also in the classroom, under the
supervision of the teacher, students are solving tasks for the practical part of the course (laboratory work).
At the end of classes in the classroom, students independently complete work on practical assignments,

undergo online testing to understand and consolidate the topic covered (Figure 2).

Pre-class educational
activities (work with an sy Classroom work
electronic course)

v v v

Mastering theoretical Practical classroom Consolidation of the passed
material work material

{ ! Y

Refinement of tasks, placement of

) Post-class educational activities
(work with an electronic course)

Reading text materials,

watchine video Laboratory wog‘k, completed work on the server,
lectures pregentations answers to questions, homework, protection of laboratory
self—testing ' knowledge control work, knowledge control

Figure 2. Distribution of learning activities during translation lectures in the electronic environment

After choosing a blended learning model, we will move on to the next, second, stage of the study -

filling the electronic distance course using the example of the discipline «Econometricsy.

5.2. The content of the discipline «kEconometrics» taking into account the requirements of the

Federal State Educational Standard

The discipline «Econometrics» is included in the basic part of Block 1 «Disciplines (modules)» of
the main professional educational program of higher education. The study of this course is closely related
to such disciplines as «Economic statistics», «Probability theory and mathematical statistics». The
knowledge, skills and abilities obtained in the course of studying the discipline «Econometrics» are
necessary for studying such disciplines as «Methods of optimal decisions», «Research of operations in
economics», «Macroeconomic planning and forecasting.

In accordance with the requirements of the Federal State Educational Standard, the main topics were
formed for the study of the educational material of the discipline. Table 1 presents the topics that form the
basis of the theoretical material that students study independently (Orlov, 2016).
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Table 1. Content of lectures

Ne Lecture topics Content
Section 1. Introduction to econometrics
1.1 Theoretical aspects of Econometrics as a science. The subject, method, and main tasks of
econometric modeling econometrics. Sequence of econometric studies.
12 Laws of fhstrlbutlon. O_f Normal distribution. Distribution X * . Student distribution. Fischer
random \./arlables.. Statistical distribution. Distribution tables and their application. Point estimates and their
conclusions: éstlma.tes and properties. Interval estimates. Plotting confidence intervals. Errors of the 1st
hypothesis testing and 2nd kind. Criteria for testing statistical hypotheses.
Section 2. Regression models
2.1 Paired, multiple linear Relationships of economic variables. The essence of regression analysis. The
regression. Nonlinear reasons for the presence of a random factor (deviation) in regression models.
regression Paired linear regression. Multiple linear regression. The least squares method.
Determining the parameters of the regression equation. Logarithmic (log-linear)
models. Semi-logarithmic models. Reverse models. Power models. Illustrative
models. Model selection. Specification issues.
2.2 Checking the overall quality Prerequisites of the least squares method. Analysis of the accuracy of
of the regression equation determining estimates of regression coefficients. Testing hypotheses about the
coefficients of the regression equation. Coefficient of determination R? .
Section 3. Background of the least squares method
3.1 Heteroscedasticity The essence of heteroskedasticity. Consequences of heteroskedasticity.
Methods for detecting heteroscedasticity (graphical analysis of residuals,
Spearman rank correlation test, Park test, Glazer test, Goldfeld-Quadt test).
Methods for mitigating heteroscedasticity.
32 Autocorrelation The essence and causes of autocorrelation. Consequences of autocorrelation.
Methods for detecting autocorrelation (graphical analysis of residuals, series
method, Darbin-Watson test). Methods for eliminating autocorrelation
(Cochrane-Orcutt method, Hildreth-Lou method, first difference method).
33 Multicollinearity The essence of multicollinearity. Consequences of multicollinearity. definition

of multicollinearity. Methods for eliminating multicollinearity (excluding
variables, getting a new sample, changing the model specification, converting
variables).

of a teacher.

Table 2 contains information about practical classes that are performed by students in the presence

Table 2. Content of practical classes

No

Practical topics

Content

Section 1. Introduction to econometrics
Practical lesson Ne 1. Analysis of the distribution of statistical data sets.
Practical lesson Ne 2. Testing the hypothesis of the coincidence of the
regression equations for two samples.
Section 2. Regression models

1.2 Laws of distribution of random
variables. Statistical conclusions:
estimates and hypothesis testing

2.1 Paired, multiple linear regression.
Nonlinear regression

Practical lesson Ne 3. Building a linear regression model.
Practical lesson Ne 4. Using the Box-Cox and Paul Zarembka tests to select
a regression model.

Practical lesson Ne 5. Gauss-Markov Prerequisites.

Practical lesson Ne 6. Checking the predictive qualities of the regression
equation.

Practical lesson Ne 7. Time series forecasting based on regression

2.2 Checking the overall quality of
the regression equation

equations.

Section 3. Background of the least squares method.

3.1 Heteroscedasticity Practical lesson Ne 8. Methods for detecting heteroscedasticity.
32 Autocorrelation Practical lesson Ne 9. Autocorrelation detection methods.
33 Multicollinearity Practical lesson Ne 10. Multicollinearity detection and mitigation methods.
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At the third stage of the study, a model of an electronic training course was built for the placement

of educational materials in Moodle.

5.3. Creation of a model of a distance course in the electronic educational environment of the
Reshetneyv Siberian State University of Science and Technology in order to improve the

quality of education

To create the structure of the course, a branched model was used, which will show the hierarchy of

information, combining it into groups (Figure 3).

Model
Theoretical block Practical block Checking block
1. Theoretical aspects of 1. Analysss of the natore of the
econometnic modeling, distribution of the agpregate of
2. Lawsz of distribution of random statistical data;
varnables. Statistical Inference: 2. Testing the hypothesiz aboutthe Finzl test
Lecture Estimates and Hypothesis Testing; comncidence ofthe regression
3. Patrwise multiple lmear equations;
regression. Non-linear regression; Tasks 3. Building a linear regression
4. Checking the overall quality of model,
the regression equation; 4. Application of Paul Zarembla's
3. Heteroscedasticity; test;
6. Autqcoqe]aﬁc_m; 5. Checking the predictive qualities
7. Multicollinearity. of the regression equation;
6. Preconditions of Gavss-Markov;
7. Forecasting time series based on
ragression equations;

8. Methods for detecting
heteroscedasticity;
9. Methodsfor detecting

autocorelation;
10. Methods for detecting and

Intermediate tests
(defense of practical
assignments)

Figure 3. Discipline course model

The e-course consists of several blocks: 1. Theoretical (informational) block; 2. Practical block; 3.
Communication and testing unit.

The theoretical (informational) block contains two components.

Information component: basic information about the studied electronic course; the volume and
timing of the study of this course in hours and credit units; the schedule and sequence of studying the topics
of the academic discipline; terms and forms of reporting; the schedule of practical and laboratory classes
using modern electronic information and communication technologies of education; schedule of

consultations.
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Content component: work programs of the discipline; textbooks, collections of problems, teaching
aids, guidelines, reference books and other information materials; detailed plans of seminars and laboratory
classes; a list of basic and additional literature, including hyperlinks to the resources of the university's
scientific library and electronic library systems; a list of topics for essays, essays for the effective
organization of independent work of students in the discipline; reference materials for working with
electronic materials.

The practical block includes: tasks for laboratory and practical exercises; information and reference
documentation.

The communicative test block contains: test tasks for the implementation of the current, intermediate
and final control of students' knowledge; control questions for current self-control; control questions for

tests and exams; evaluation criteria.
6. Findings

Thus, our proposed rotational design model for blended learning «Inverted classroom» will allow
you to effectively distribute the time of educational activities and improve the quality of education at the

University due to its advantages:

= flexible learning process for students;

= openness of educational activities;

= a personal approach to each student;

= development of students' skills of independent work;

= the formation of the ability to work effectively in a group;

= increasing interest and motivation for educational and cognitive activities.

The model of the electronic educational and methodological course will serve as the basis for
creating a convenient and functional information and communication resource that can meet the educational

needs of students.
7. Conclusion

As a result of this study, a review of existing blended learning models was carried out. For
implementation in the educational activities of the university in order to improve the quality of education,
a rotational model of blended learning is proposed. The scientific and disciplinary specificity of the
discipline has been determined. The content of the course of the discipline has been determined.
Methodological support of the discipline «Econometrics» has been developed. A functional model of an

electronic educational-methodical course has been created.
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