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Abstract—The article outlines the need of formation of organizational
competence of future engineers by means of blended learning. Blended learning
contributes to the organizational competence of future engineers using high
educational potentials of digital resources. Blended learning allows to
implement modern teaching concepts due to its accessibility, easiness of usage,
socialization, possibility of organizing collaborative activities and evaluating
methods. The authors conclude that use of blended learning can significantly
increase the effectiveness of educational process and quality of student’
training.
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1

Introduction

One of the most important features of the modern world are transformations in
economy, politics, society, which entail changes in the educational sphere. The
updated system of society dictates new requirements for individuals as members of
society for their educational and professional training especially in engineering sphere
as the basis of modern economy. Therefore, engineering educational institutions
should improve their activities aimed at developing the effectiveness of engineering
education within the new conditions [5, 9, 10].
The problem of formation and development of organizational competence of future
engineers has been within the focus of attention of scientific community for a long
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time. It has gained importance in the recent decades. This happens because global
changes, which are taking place in the world, have increased the requirements for the
engineers. Modern society needs engineers who are able to unite, to lead and to solve
the tasks successfully. These circumstances dictate new requirements, including those
where special emphasis is done on independence, self-organization, self-control, selfreflection, and self-development of future engineers [3, 11, 18].
Modernization of engineering education is determined by the need to improve the
quality of training, which means comprehensive development of engineers, including
breadth and flexibility of training, desire of creativity and ability to solve nonstandard tasks, critical reflection of necessary information, continuous selfimprovement and awareness of personal responsibility for the results.
Formation of organizational competence of future engineers is of tremendous
importance in their personal and professional development [22, 24, 27]. In our
opinion, it is impossible to ensure the effectiveness of educational process, and, as a
result, quality of professional training without the formation of organizational
competence of future engineers.
Authors [7, 13], who examine the problems of formation of organizational
competence of future engineers, consider that application of information and
communication technologies within the practice of higher education allows to carry
out this process more efficiently.
Growth of information determines the content of engineering education. One of the
factors which leads to increase of the quality of engineering education is educational
environment of university, an important part of which is educational information
environment. Currently, many informational resources are being developed. Most of
the educational, scientific and methodological materials, which are used within the
educational practice, have been transferred into digital form [4, 20, 26]. Educational
tools are created considering capabilities and advantages of computer technologies.
They contribute to the further development of new forms of educational activity.
[17, 19, 21] consider blended learning as an effective approach for the formation of
organizational competence of future engineers within the context of informatization of
the educational sector. Blended learning is becoming an important link of engineering
educational system of professional training of future engineers at the present stage.

2

Methodology

Modern engineering educational process is characterized by the development of the
latest computer technologies, and, consequently, by the development of new teaching
technologies, one of which is blended learning. This technology of organization of
educational process combines with the advantages of traditional contact education and
distance learning as well. Blended learning makes it possible to build individual
trajectories for students in order to learn educational materials, to develop their
educational actions, and to ensure stable activity of students. It is based on theories of
social constructivism and problem-based education which are recognized in the world
pedagogical community [2, 8].
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It is necessary to create and to use the latest ICT tools in training, such as
electronic encyclopedias, tests, questionnaires, etc. Information and communication
technologies (ICT) is a set of methods, software and hardware integrated with the aim
of collecting, processing, storage, distribution, display and use of information.
Blended learning is developing rapidly due to the development of the Internet,
modern methods of communication and exchange of materials and data. A lot of
universities introduce blended learning into the educational process, and it is being
applied at the fastest rate in the field of large business in organizing corporate
training. Today it becomes possible and relevant to apply theoretical and practical
developments in the field of blended learning to solve the problem of organizational
competence of future engineers as well.
[1, 12] consider that blended learning is teaching system which includes full-time,
distance education and self-study, interaction between teachers and students, use of
interactive sources of information. Blended learning reflects all the components of the
educational process such as aim, content, methods, organizational forms, teaching
aids which are functioning in the constant interaction with each other.
The benefits of blended learning are the following:






Teacher is available at any time
Training is organized at any time and place
Individual evaluation is done
Content is available for frequent use
A lot of didactic approaches are available [15, 28].

Blended learning is a modern approach of organization of educational
environment, which includes face-to-face work of teacher and students and online
learning using ICT. It is important to note that traditional education and e-learning are
used within this type of educational process. Self-regulated learning and collaborative
learning, face-to-face and distance learning are blended within this educational
approach.
[6, 29] distinguish three components of blended learning:
 Direct training with personal contact of teacher and students in the form of
traditional classroom lessons
 Self-regulated learning of students, which includes various types of activities
(search tasks using Internet, web-quests, etc.) without the assistance of a teacher
 Collaborative e-learning which consists of implementation of various digital tasks,
participating in webinars, online conferences, wikis, etc.
Blended learning is a method that combines elements of both traditional and
innovative learning. One of the most important components of innovative learning is
distance learning, which gives opportunity to highlight advantages application of ICT
tools.
Researchers [14, 25] consider that distance learning will replace traditional
engineering educational system, since distance learning accelerates the process of
obtaining knowledge. However, participants of the educational process, both teachers
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and students, are not ready to refuse from face-to-face communication and knowledge
transfer, as it develops social and cultural skills. Traditional learning is distinguished
by the interaction both between teacher and students, and students between each
other. Face-to-face education allows to share knowledge with the others, to get
necessary information and to communicate.
One of the most important advantages of blended learning is the ability of a teacher
to present training material in various forms. It should be noted that blended learning
allows students to reveal their individual abilities, to absorb information at their own
pace. Modern generation of young people is in a constant flow of information now.
Blended learning makes it possible to motivate them to receive information in a nonstandard form and to perform non-traditional tasks. According to [16, 23], the process
of blended learning is perceived by the participants of educational process as
something exciting, interesting and not requiring uniform, monotonous work from its
participants. Blended learning is created in order to teach students to formulate
questions and to answer them, to solve educational problems in a variety of ways, to
work in an information environment. Moreover, blended learning is characterized by
certain methods, techniques, models and principles of training. Their implementation
is impossible without clearly defined methodology of presentation of material, design,
in order to reveal the full potential of blended learning.

3

Materials and Methods

We conducted our experiment at Voronezh State Technical University and Military
Educational and Scientific Center of "The Air Force Academy named after
Zhukovsky N.E. and Gagarin Y.A.", Voronezh) within the training courses on the
development of organizational competence in 2018–2019. 215 students and cadets of
specialty "Electrical Engineering" participated in the experimental work. Age of the
participants of the experimental work was from 20 to 22 years. There were 107
participants in the experimental group. The control group consisted of 108
participants. Students and cadets of control group were trained within the traditional
face-to-face educational system.
Formation of the organizational competence of future engineers by means of
blended learning in the experimental group included:
 Self-regulated learning
 Organization of individual support by the teacher for educational activities of each
student based on the use of online communication technologies
 Group training activities, including collaborative work on projects, discussions,
seminars in the form of digital teleconferences, forums, which were organized
synchronous and asynchronous in time.
We used both traditional and innovative teaching methods within the process of
teaching of the course “Modern Information and Communication Technologies in
Blended Learning”. It allowed to ensure high quality and systematic learning. It also
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enabled students of experimental group to obtain new knowledge, skills and
competencies, including ability to learn independently.
Teacher organized work with the students directly in the classroom and with the
students remotely using modern information and communication technologies (Skype,
Viber, WhatsApp) and the capabilities of Internet.
At the beginning each lesson, the teacher updated material using the “heuristic
method of questions”. The essence of this method was to find answers to seven key
questions: “Who?”, “What?”, “Why?”, “Where?”, “What?”, “How?”, “When?”. The
answer to these questions of each member of the group and a brief discussion
generated unusual ideas and solutions of the problems.
All the students were divided into work groups regardless of their actual presence
in the audience, since this organization of work was based on using web-technologies.
It helped students to participate in the discussion and consolidation of material
actively. Then teacher organized web-discussion, which revitalized learning process
of the audience. It allowed the teacher to direct collective opinion of the group, to
overcome negative attitudes and incorrect opinions. The effect was achieved with the
correct selection of questions by teacher for discussion and experienced and
purposeful management of discussion. Teacher also organized exchange of
information between two groups of students who have opposing opinions.
Final stage of the work was to consolidate the material in practice. Teacher offered
students to get acquainted with modern ICT, using digital resources, digital libraries,
databases, multimedia files.

4

Results

The purpose of the initial stage of the experiment was to determine the initial level.
Organizational competence includes ability of self-determination, setting goals,
choosing appropriate means of achieve it, making decisions independently,
organization and carrying out professional activities, reflection of one’s own activities
and activities of all participants of professional process; ability of solving emerging
professional problems, willingness and ability of choosing effective methods of
action, strategies of behavior in particular situations of professional activity.
We have identified analytical, communicative, social, and monitoring components
within the structure of organizational competence. Analytical component is expressed
in the analysis of professional activities, development of methods (techniques) and
tools for identifying the effectiveness of forecasting professional activities.
Communicative component is expressed in the ability and readiness for social
perception in personal and business communication; ability to express one’s point of
view; ability to prevent and to resolve conflict situations. Social component is ability
and willingness to carry out collaborative professional activities, willingness and
ability to collaborate with the others and to be responsible for the results of work.
Monitoring component is ability and willingness of carry out systematic monitoring
of state and effectiveness of work, of one’s own professional and personal

iJEP ‒ Vol. 10, No. 2, 2020

123

Short Paper—Formation of Organizational Competence of Future Engineers by Means of Blended …

development, willingness and ability of carrying out planning, updating and
forecasting one’s work.
The practical implementation of the research process of was carried out in the form
of an analysis based on Likert scale. The results of the study are presented in Table 1
and Table 2.
Table 1. Level of organizational competence in the experimental and control groups at the
beginning of the experiment
Experimental group
Сontrol group
Organizational competence Low level, Middle level, High level, Low level, Middle level, High level,
%
%
%
%
%
%
Analytical component
40,5
38,1
21,4
39,7
38,8
21,5
Communicative component
55,2
28,6
16,2
37,4
39,3
23,3
Social component
42,8
33,6
23,6
41,2
30,4
28,4
Monitoring component
56,1
29,4
14,5
43,8
34,6
21,6

Table 2. Level of organizational competence in the experimental and control groups at the end
of the experiment
Experimental group
Сontrol group
Organizational competence Low level, Middle level, High level, Low level, Middle level, High level,
%
%
%
%
%
%
Analytical component
12,4
37,3
50,3
41,7
38,5
19,8
Communicative component
8,3
26,7
65,0
34,2
43,5
22,3
Social component
8,3
23,1
68,6
32,8
37,9
29,3
Monitoring component
5,7
27,6
66,7
42,1
36,1
21,8

The results of experimental work on the implementation of blended learning of the
formation of organizational competence in control and experimental groups revealed
that in the experimental group the level of organizational competence is higher than in
the control group, that proves the effectiveness of experimental work.

5

Conclusion

Summing up, it should be noted that formation of organizational competence of
future engineers is a deep process which works within blended learning, allowing
students to develop and to improve their educational results. Blended learning allows
to form organizational competence of future engineers with the appropriate teacher’s
supervision. Blended learning provides excellent intellectual and technical
environment in which development of necessary skills are possible in the modern
information society.
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