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Abstract

Problems of engineering education all over the world raise questions of the future engineer competency.
And modern society requires that the engineer has legal competency, which is the main part of the
personal legal culture. However, among researchers there is still no common understanding of what
competency and competence are, and how they relate to legal culture. The purpose of this study is to
define the concept of the engineer’s legal competency and to determine its role in forming legal culture.
For this purpose we analyzed the researches on the topic of competence-based approach and engineering
education, studied Russian legislation in the field of education, took into account the pedagogical
experience of the authors, observed the students and interviewed them. As a result, we systematized the
competences of tech fields of education (bachelor degree), taking into account their legal nature,
formulated the most comprehensive understanding of legal competency in our opinion, determined the
ratio of legal competency and legal culture. This allowed us to point out the shortcomings of the
engineering education system in the formation of a legal culture and suggest how these gaps can be filled

and give recommendations for the formation of high level legal culture as well.
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1. Introduction

In today’s world, the legal culture of a person reflects in his activities. What we shall refer to as
legal culture is a social phenomenon which includes the historically accumulated legal experience,
accepted by a person and his relation to legal reality recognized him through an individual stable value.

Legal culture is an integral part of the general and professional culture allowing the engineer to be
an active subject of various legal relations, not only as a member of society, but also as a professional. As
considered in society, social institutions of higher education are responsible for the formation of legal
culture in high level. The student's legal culture is an integral composition and the peak of its
development coincides with the period of a young man studying at a university.

Today, the system of higher education in Russia is based on the formation of competences of a
future engineer that are regulated by the federal state educational standard (hereinafter - FGOS). This
means that, exploring the professional culture of future engineer, we can talk about the need to form a

skills or a set of skills that establishes the legal competency as part of legal culture of a student-engineer.

2. Problem Statement

The problem of educating highly qualified engineers in Russia and over the world is relevant.
International and Russian studies highlight different modern problems of higher education for engineers:
the importance of creating new standards for training engineers by way of expanding humanities
(Hadgraft, 2017; Lazutina, Tempel, & Tempel, 2017); the need to balance the theory, practice and
experience in the educating process (Nickola & Kriek, 2017); the motivation to learn including the
humanities (Kitova, 2015; Pokrovskaya, Petrov, & Gridneva, 2018; Popova & Vdovina, 2016; Reyes,
Enfedaque, & Galvez, 2017); need for continuing of engineering education (Lawanto, Uziak, Villanueva
& Scheaffer, 2017); formation of a correct understanding of technical terminology from the point of the
scientific research culture (Nikiforova, 2015); develop of sociocultural skills, including legal competence,
as our society requires (Chudinov, 2013) and no exit out the bounds of the technical sciences in engineer
education (Cheshev, 2016; Egbert, Everett, Crockett, Farrell & Staehle, 2018; Flynn, Everett &
Whittinghill, 2015; Gazaliyev, Yegorov, Ogoltsova, Yerakhtina, 2015). However, it remains unclear what
legal competence of future engineer is.

Many authors try to define what "competence" and "competency" are, what their relationship is.
Usually, the understanding of these terms is based on the following signs: general ability, knowledge
system, skills, experience, actions and motivation, ability to solve problems, a set of qualities and
characteristics. We tend to agree with the opinion of Alieva (2015) who implies that "competence in
generalized characteristics: the neoplasm of personality, the quality of a citizen-professional, the
formation ... through individual mastering and creative mastery of competences" (p. 279).

Researchers such as the following also addressed the issues of determining the legal competences
of students and the ways of their formation: Gorbushina (2007), Myagkova (2009), Korotun (2014),
Vysockiy (2011), Soboleva (2013) and others. Basically, researchers consider legal competence as
integral elements of education, including the complex of knowledge, skills, abilities, and personality

traits. For example, Myagkova (2009) represents the structure of legal competence as a legal
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consciousness, legal thinking, readiness and ability for legal activity. According to Gorbushina (2007),
“legal competence is an integrative property of an individual, expressed in the totality of competences in
the legal field of knowledge, the ability to influence actively on the legal protection of freedoms and legal
interests of the individual, to perform socially important functions” (p. 13). Similar views are held by
Soboleva (2013) and Korotun (2014). Vysockiy (2011) put another context in this concept. He considers
legal competence as the potential for the professional duties, taking into account the concept as an
objective characteristic as a set of powers, rights and duties that a person should or may have, the
maximum set of capabilities, knowledge, skills and abilities in a particular specialty. Chudinov (2013)
gives the most complete definition of the legal competence of the future engineer. He includes four
elements in legal competence: the result of education and training; a comprehensive description of the
legal knowledge and skills mastered by the graduate; level of formation of legal consciousness; readiness

and ability of the graduate to participate in the legal reality.

3. Research Questions

We assume that the process of forming the engineer legal competency is interrelated with the
process of forming the individual legal culture. Legal culture is a fundamental component for the
sociocultural development of personality, which has a number of contradictions in the modern conditions
of global informatization as the authors note (Aladyshkin, Kulik, Michurin, & Anosova, 2017; Bylieva &
Nam, 2018). It should be underlined that students with major in "Humanities" have a significant part of
social and cultural disciplines while student-engineer are deprived of the possibility to develop legal skills
in the educational process (Shikhanova, Klenkina, & Reznichenko, 2018). At the same time a great
scientific and technological progress, digitalization and globalization of the economy require that the
creators of progress (future engineers) obtain legal knowledge, developed legal thinking and effective
legal behavior. The ever-growing need is driving the formation of a high level legal culture of future
professional engineers during the education. In addition, the researchers emphasize that these
requirements are challenging to fulfill within the framework of the traditional educational concept. It
would thus be of interest to find new pedagogical instruments for this purpose (Cheshev, 2016; Chudinov,
2013; Kitova, 2015; Lazutina et al., 2017).

In addition, it is well known that "competence" and derived from it "competency" are a scientific
substantiation of the "common values" of education, according to the educational concept. Competence is
a key concept of higher education which is also an indicator of the quality of educational activities. This
idea set the goal of education beyond the traditional concepts of it as a system for the transfer of
knowledge and skills.

However, to date, researchers have not come to a single definition of the terms "competence" and
"competency". Therefore, the subject of research in this article is the legal competency and legal

competences of the future engineer, regulated in Russia by the FGOS of higher education.
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4. Purpose of the Study

Our primary objective of this study is to concretize the phenomenon of "legal competency of the
future engineer", determine the relationship between "legal competency" and "legal culture", and find the

role of legal competency in shaping the legal culture of the future engineer.

5. Research Methods

Throughout this paper, we make extensive use of a set of methods adequate to the subject of the
study: theoretical analysis of literature on Philosophy, Jurisprudence, Pedagogy, Psychology, Sociology;
content analysis of legislation regulated the education of engineers; analysis of the author’s pedagogical
experience; empirical methods like observation, questioning, testing and self-assessment of students in

Samara University.

6. Findings

Our study showed that the complex of competences fixed in FGOS varies depending on the scope
of education and specialty. Approaches to the set of vital and professionally significant competences of an
engineer are conditioned by different reasons: social and economic changes in society, scientific and
technical progress, and the state's need for specialists of a certain profile. The profile of the university
also plays an important role in determining the leading competences formed at the university. The
peculiarity of the competency-based approach consists in the consideration and definition of competences
in their interconnection and interdependence. This allows us to present the result of education as the
system of competences that a student should master and which should be formed by a higher education
teacher with regard for his specialization and qualification.

Summarizing the above opinions of the authors, we conclude that legal competency includes the
specialist’s legal literacy (including knowledge of laws), the ability to use legal acts, readiness for legal
behavior, the ability to protect one’s own and others’ rights, which are developed in the higher education.

The analysis of the regulatory acts shows that there are general cultural (hereinafter - GC), general
professional (hereinafter - GPC) and professional (hereinafter - PC) competences in the Russian education
system. It seems that engineer students should have legal competences that can be included in the list of
GC, GPC and PC, depending on the field of education.

Due to the purpose of the study we analyzed some bachelor degree FGOS of higher education for
engineer specialists on the basis of Samara University (Samara National Research University). We

wanted to find legal competences in different FGOS according to the classification (Table 1).

Table 01. Legal competences of future engineers due to field of education

Legal competences Field of education
Ability to use the basics of legal knowledge in various fields of life (GC-4), All tech fields of
or education

Ability to use regulatory acts in their activities (GC -5), or
Ability to use general legal knowledge in various fields of activity (GC-6)

Ability to use regulatory acts in their activities (GPK-8), or Radio engineering
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Ability to use regulatory legal documents in their professional activities
(GPK -6)

or

Ability to master the skills of handling regulatory and technical
documentation and possession of methods for control compliance of the
technical documentation to standards, technical conditions and regulatory
documents (GPK -15)

Electronics and
Nanoelectronics

Applied Mechanics
Power Engineering
Biotechnical Systems and
Technologies

Laser Equipment and
Laser Technology
Aircraft Industry

Willingness to enforce work and labor discipline (PC-8);
Willingness to implement in practice of safety regulations, industrial
hygiene, fire safety and labor protection standards

(PC-10)

Power Engineering

Ability to develop instructions for personnel operating technical equipment
and software of biomedical and environmental laboratories (PC-16);
Ability to develop design and technical documentation, execute completed
design work in the subject area of biotechnical systems and technologies
(PC-21);

Willingness to monitor the compliance of projects with technical
documentation for products and devices for medical and environmental
purposes to standards, specifications and other regulatory documents (PC-
22)

Biotechnical Systems and
Technologies

Ability to control the compliance of the developed projects with technical
documentation and standards, specifications and other regulatory documents
(PC-18)

Laser Equipment and
Laser Technology

Ability to execute completed design work with verification of the
compliance of the developed projects with technical documentation,
standards, specifications and other regulatory documents (PC -7)

Machine-building
Engineering

Ability to participate in the development (based on existing standards and
other regulatory documents) of design and working technical documentation
in the field of automation of technological processes and production, their
operational maintenance, product life cycle management and its quality, in
measures to monitor the compliance of developed projects and technical
documentation with existing ones standards, specifications and other
regulatory documents (PC -5)

Automation of
Technological Processes
and Production

Design and
Technological Support of
Machine-building
Production

Willingness to use the organizational and legal framework of management
and business (PC -19)

Metallurgy

Ability to compile and maintain technical documentation and established
reporting according to approved forms, including accounting for the resource
and technical condition of aircraft, as well as providing regulatory working
conditions for employees of the engineering and aviation service, fire safety
and environmental protection (PC -12)

Technical operation of
aircraft and engines

The table 1 below shows that the legal component is available both in the basic general cultural,

general professional and professional competences as well. Legal general competence is the student

ability to use the acquired legal knowledge in various areas of their activities. As legal general

professional competence, skills are being developed to use legal documentation in their professional and

other activities. Legal professional competence includes readiness for a certain amount of legal powers

(control over compliance with labor discipline, control over the development and compliance with
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regulatory documents at the enterprise), as well as active actions in maintaining or developing regulatory
documents, checking compliance of existing documents with regulatory acts.

Another main focus should be paid to the fact that we chose for analysis only competences with
clear legal character, but higher education FGOS also contains competences with a hidden legal context,
for example, competences related to the ability to certify and standardize products or the ability to
manage personnel, etc. Such competences imply the existence of a certain amount of legal knowledge,
ability to work with legal bases, skills of interpretation of legal norms, readiness to use available legal
knowledge, skills and abilities. Along with this, it is necessary to take into account that the quality system
of professional education does not stand still and it will be based on progressive information technologies,
which, as noted by Alexankov, Trostinskaya, and Pokrovskaia (2018), will be the key to change the

requirements for future engineer, including legal requirements.

7. Conclusion

The study allows us to conclude the integral nature of legal competences. It is possible to
determine the legal competency of the future engineer as a set of general cultural, general professional
and professional competences with legal nature and law-providing nature. Such competency will
undoubtedly allow the graduate to exercise their rights and fulfill duties in the process of social and
professional activities qualitatively.

Thus, we concluded that legal competency is an integral part of legal culture. Russian higher
education system forms the cognitive component of legal culture since legal knowledge is included in
each tech fields of education. The behavioral-activity component of the legal culture is contained in the
legal competencies of some tech specialties and is expressed in the ability and readiness of the future
engineer to use legal knowledge in the realization of his labor function. However, in the higher education
FGOS there are no competences that would allow the future engineer to form the emotional-volitional
component of legal culture, we mean to develop a graduate's positive attitude to the legislation of his
country, to take an active legal position, to motivate solving problems in the legal field.

The significant difference between legal competency and legal culture is the scope of their
application. Legal competency can be formed in higher education only within a specific profession and
work. The concept of "legal culture” is much broader as it includes not only professional legal culture,
which is based on the engineer legal competency, but also legal knowledge, values, and human behavior
outside of his work activity. Formation of the engineer legal competency will allow us to get a competent
professional graduate who will perform his duties in accordance with the legal documents he has studied,
but we will not be able to get a person with a high level legal culture at the exit from the university.

In our further research we will look how to fill in the gaps in the formation of legal culture. So it
seems possible through extracurricular work with students. Extracurricular activities and pedagogical
space of the university have a real potential for the formation of the legal culture of specialists regardless
of their profile, in particular, it allows to form the emotional-volitional component of the legal culture that

is not part of legal competency.
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