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Abstract—Integration of the Russian system of engineering
education into the global educational domain compelled
Russian universities to enhance the importance of humani-
ties in engineering programs with a special focus on foreign
languages. However, it must be admitted that the system of
language training in Russia at a university level comes up
against serious problems of historical, economic or political
backgrounds, for which reason there are processes in the
system that hamper a solution of the tasks set before the
university and the society. The solution requires strong and
decisive initiatives capable to improve the situation with the
language proficiency among the graduators. Therefore,
there is a rapid need in essentially new approaches to teach-
ing foreign languages attain the desired outcomes for engi-
neers, which reflect not only subject-oriented knowledge but
also personal skills and the ability to effectively communi-
cate with an opponent or a partner. The need to identify
barriers towards high-quality language courses at a univer-
sity level motivated the authors to carry out a special re-
search based on the methods that are typical to system anal-
ysis.

Index Terms—efficiency criteria of language training, inter-
disciplinarity, principles to design language training, system
analysis in projecting language courses.

L INTRODUCTION

The recent intensive development on the intellectual la-
bor market and globalization of the engineering society
has led to the significant changes in the Russian educa-
tional standards over the last decade. This governmental
attempt is aimed at reformation of the national system of
higher professional education in view of the newly-
defined desired attributes of engineers.

The national legislation obliges the Russian universities
to modify their programs in compliance with the new
standards. Along with the natural ambition of the higher
educational institutions to graduate globally competitive
specialists, the Law on Education in the Russian Federa-
tion additionally promotes the rapid needs in substantially
new approaches to training engineers [1].

The new vision of engineering education is to ensure
the learning where students can attain the expected out-
comes, which reflect not only the subject-oriented
knowledge but also the personal skills and ability to effec-
tively communicate with an opponent, a customer or a
partner.

In this endeavor the importance of the systematic inclu-
sion of foreign languages into the engineering programs in
Russian universities rises to the top of the list as English is
consistently replacing all other languages on the globe and
becomes an international language.

22

The current situation with the language proficiency is
far from the desired that can be explained by a number of
reasons, mostly historical. Although understanding of the
problem origin does not solve this problem itself. The
solution requires strong and decisive actions, initiatives
capable to improve the situation with the language profi-
ciency among the graduators. In the framework of this
research we make an attempt to identify “the weaknesses”
of the current system and propose some measures to elim-
inate them. For the purpose of discussion, we believe that
it does make sense to represent the university language
training as an entire system with its properties and pro-
cesses, structure and its components in the form of a mod-
el.

II. LANGUAGE TEACHING AND LEARNING IN A
TECHNICAL UNIVERSITY AS AN EDUCATIONAL SYSTEM

In order to manage any process or system, one has to
envision clearly the subject to management. It is impossi-
ble to control that is not distinctly outlined and cannot be
described and presented as a model. The model is as-
sumed to be the description of the functioning and devel-
opment objectives of some system in a formalized lan-
guage [2]. In conformity with the system analysis, the
system of language education in a technical university
possesses inputs, processes and outputs. It receives the
stimuli, information, resources and while in operation
transforms them into services, products, results. The max-
imum effect of the system performance is achieved in the
context of the optimal regulating of the functions of its
components for the end of purpose. Clear understanding
of the purpose is of primal importance. However, when
constructing a model of any educational system it is the
stage whereat the first difficulty comes up.

Pursuant to the regulatory documents, the purpose of
language training in a technical university is defined as the
formation of the graduates’ commitment to act as the
entities in the international professional community [3].
However, the commitment cannot be single valued as the
human height, for example, since this is quite an abstract
concept. Therefore, such objective is subject to decompo-
sition, which implies its rearranging into independent sub-
goals and objectives expressed most often in terms of the
expectation. In our case, the learning results, which are
presented in the syllabus of any academic discipline, can
be considered as the expected outcomes of the system
functioning. The learning outcomes in the syllabus “For-
eign language” are expressed in terms of the following
skills:

* Find, extract, analyze, interpret, and represent signif-
icant professional information in a foreign language
in oral or written form;
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* Master spoken language to be able to handle social
and communicative tasks in typical situations of pro-
fessional field and academic environment as well as
to present research findings and take part in scientific
conferences in a foreign language;

* Master written language to be able to present re-
search findings and write research papers, theses, ab-
stracts, and synopses in a foreign language;

* Cooperate with representatives of different cultures
in carrying out professional activities in a foreign
language, be able to understand and overcome cross-
cultural differences, be tolerant and take responsibil-
ity to support and develop partnership and trustful re-
lationship;

* Use foreign language knowledge to plan and imple-
ment strategic directions of intellectual, cultural ,
moral , and professional self-development, self-
education and self-improvement;

* Work in a team to perform projects in a foreign lan-
guage and demonstrate willingness to cooperate with
other team members [4].

Furthermore, if we are referring to establishment and
management of a certain bigger system, we believe it
necessary to elaborate what these terms mean. The man-
agement, as is known, is realized using the information
processes carried out in any system, and aimed at develop-
ing solutions that contribute to the end of purpose. The
administrative objectives consist in the effective use of the
labor and material and technical resources for achieve-
ment of the targeted and/or possible result. The manage-
ment is designed to solve two major tasks:

* to support the system functioning;

* to ensure the system development by improving the
methods and approaches, implementing the techno-
logical and technical innovations [5].

The management model can change in the course of
functioning due to the changes in the ambient medium
having an impact on the system targets as a whole. Thus,
the model, representing the administrative processes,
appears to be some domain in which different manage-
ment actions are played through for the selection of opti-
mal solutions, and in this case, for the process to im-
provement of the foreign language teaching and learning.

Establishing of the language training is understood as
the whole of processes by which the teaching and learn-
ing activities are divided into separate tasks, and then the
implementation of these tasks is ensured through the
coordination of certain actions.

III. LANGUAGE TRAINING MODEL IN A TECHNICAL
UNIVERSITY

The teaching and learning process, when considered as
a system, consists of a number of structural levels and
their element, as well as specific synergies between all
elements of the system. The following structural levels
can be identified in the analyzed system:

a) the target level, indicating the content of the objec-
tives and principles, that to be the basis of the pro-
cess;

b) the methodological level, allowing identification of
the didactic tools set;
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c) the content-related level, describing the competences
and stages of their formation;

d) the structurally technological level, describing the
organizational principles and technological character-
istics of the process.

Let us call the demand of the intellectual labor-market
and the requirements framed at the level of the Ministry of
Education as the "inputs" of the model and define the
training philosophy, which is laid down as underlying in a
new system. The following is considered as the principles
of the teaching philosophy: continuity, flexibility, adapta-
bility, professional focus, focus on innovation, focus on
metasubject in learning technologies and materials. And
let us give reasons for our preference.

The principle of continuity is caused by necessity of re-
establishment of communications between the school and
the university in terms of language training that is mainly
due to the development and execution of the standard
procedure defining the requirements and norms. The cur-
rent schooling system is not ready to provide the students
in full measure with the adequate level of the foreign
language fluency that allow matching "the entrant re-
quirements" of the university programs. "The entrant
requirements” meet the level which is not below B1 [6].
As a result, in real terms, these requirements are not met,
and the universities have to bridge the gap in knowledge
of the school leavers with that was not taught within a
framework of the school curricula.

The flexibility principle is accounted for the need for
creation of more flexible mechanisms of the system opera-
tion that results in a fast update of the educational material
and its actualization. The flexibility implies the modularity
and, as a consequence, the variation. Herewith the training
course is divided into blocks/modules, which in their turn
can be easily joined up with one another, as well as be
modified on the format, content and scope.

The principle of adaptability enables the system fo re-
duce the sensitivity to the changes occurring both inside
and outside. Mechanisms for collaboration of the compo-
nents within the system are to be configured so that any
internal or external influence could not make the system
loose its functional and target focus.

The professional focus of the teaching and learning ac-
tivities implies the consideration of the professional needs
of the target group of students, but not by means of the
educational material with the professional content in the
form of lexical stuffing, while through creation of the
definite formats and conditions that make it possible to
generate and develop the competences with the students,
which would enable them to perform the professional
tasks.

Metasubject in learning is expressed by the availability
of the extended knowledge due to integration of the
knowledge domains. Focus on an innovation is mainly
based on the system's ability to take on the new technolo-
gies and teaching approaches there based on.

The success of the system performance depends on the
available necessary conditions. In this case, these condi-
tions are:

* motivation of the students in study of the discipline;
* professional competence of the professors;

* engineering and methodological infrastructure of the
educational process.
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IV. THE METHODOLOGICAL LEVEL OF THE
LANGUAGE TRAINING MODEL

As known, the objective is achieved by means of the se-
lected tools and approaches. In reference to technical
universities, it is interdisciplinary and competence-based
approaches. The competence-based approach of the grad-
uates’ training model is focused on the formation of the
capacities responsible for the creativity, independence,
responsibility, competitiveness, pursuance of self-
development [6]. With regard to the language training, the
competence-based approach came out in accentuation of
the academic skills.

The academic skills are understood as activities that the
students require in process of training (academic writing,
academic reading, preparation and making presentations,
lecturing, etc.) while being common, i.e. of general disci-
plinary nature. The skills can be formed in the framework
of a separate course, in process of the students' independ-
ent work or can be integrated into one or more disciplines
(including the language ones) as a component, which is
acquired concurrently with the other competencies and
knowledge. The shift towards the acquisition of academic
skills has become the primary reason for the actualization
of the modular training.

The formation of the assumed competences necessitated
the teachers to make the language teaching and learning
process more integrated, professionally-focused and mul-
ti-disciplinary. At that it is important to present the foreign
language not only as an object of study, but also as a
means of formation of the subject specific competences
[7]. The interdisciplinarity reflects the integrative nature
of the current scientific knowledge as a process of inter-
scientific fusion and integration of sciences.

The introduction of interdisciplinarity is based on the
methodology of a learner-centered approach subject to the
competency-based model of a graduate. This approach of
the humanities teaching implies the trinity "discipline —
profession — person". In this approach the underlying logic
of teaching lies not only in that to give the students an idea
about the subject, but also to discover the metasubject of
the subject scope, to show how important the skills
formed on the basis thereof for their future profession, to
teach how to apply knowledge in the solution of the spe-
cific professional tasks [8]. The above makes it possible to
specify the teaching and learning tools set in the form of
teaching methods and types of learning activity. These
methods and activity types include: research, domain-
specific learning, project-based learning, and case tech-
nology.

According to the purpose of training its content should
be focused not on a narrow-subject area of the learners,
but on the formation of the skills that enable the person to
develop in this subject area. Based thereon, the content
should be considered as three components: social- busi-
ness, metasubject and academic.

The social-business component is realized within the
level of language proficiency from A2 to B1 while being
responsible for the formation of the skills which are nec-
essary to the students for social integration into the foreign
environment. The content of the first component can be
divided into such communication needs as: "I am a per-
son", "I am Society". As a rule, they are represented by
frequency themes that contain certain verbal communica-
tive situations (introduction, description of the location,
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description of the problem (health), the place of study,
leisure, travel, etc.). The knowledge of the business com-
munication is defined by the general qualification re-
quirements of all areas of the engineering training and
expressed through such needs as:

a) to self-present at a job placement interview;
b) to present own company to the business-partner;

c) to establish business partnerships with different cul-
tures and so forth [8].

The next component of the content level is a metasub-
ject unit being responsible for the formation of the skills
related to the successful professional career. The main
emphasis is made here on the foreign communication
(both written and verbal), which is realized in the profes-
sional context. The professional aspect of this training
stage is characterized by the staged formation of the per-
sonal attitude to the future careers and implemented
through the mastery of a range of general engineering
concepts such as the problem identification, description of
the process, design, planning, project management, inno-
vation and so on. In other words this means the ability of
the students to integrate their language experience into a
professional environment during communication on the
general professional level with the progressive integration
into the area of expertise. The purpose of this stage is to
"bring" the training to the level of personal and profes-
sional values that implies the formation of the professional
competence as a personality measure and the possibility of
self-fulfillment in life and society.

The academic skills aimed at the highest stage of the
university training are formed during the Master degree
stage. This stage is final and very important to understand
the importance of communication as a means of acquiring
the new knowledge and own perception as the subject of
the professionally-language environment. The training
content assumes the study of the terminological system,
the communication technologies, a role of communication
in the society, the forms of scientific communication,
critical analysis of the results.

Thus, the content of the language training in the tech-
nical university should be presented as a system of inte-
gration of the social, business, professional and linguistic
knowledge and skills which are acquired in process of the
mastery of the subject and language components, based on
the intersubjective interaction within the situations of the
social, business, academic and professional communica-
tion. At that it is very important to create the conditions in
which through the system of training tasks there formed a
system of competences, expressed in terms of the stu-
dents’ willingness to absorb the knowledge of social
realm, to apply the obtained knowledge and subjective
analysis of their communicative potential [9].

Every system has its own organizational peculiarities,
which are based on the specific attributes of the system. In
our case we have the following attributes: modularity,
interdisciplinary, independence, local control, linguistic
authenticity, networking. Let us consider these attributes
of the system in detail, see Table I.

The listed attributes of the system can be easily imple-
mented, although they are time-consuming as regards
development and testing of the educational and logistical
resources and gaining teaching experience. Based thereon,
the model of the language training establishing and man-
agement in a technical university can be presented as
follows (Fig. 1).
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TABLE L.
THE ATTRIBUTES OF THE SYSTEM ON ESTABLISHMENT OF THE TEACHING PROCESS

Attributes of the system Purpose/function
. Designed to eliminate such problem as mismatch of the syllabus and the needs of the target group and changea-
Modularity T . Do . .
bility of the management policy by priorities at the university level.
Interdisciplinarity Provides integration of the knowledge-engineering; formation of more flexible learning model.
Independence Caused by the urgency of integration practices for introduction of the research activities and projects.
Local control Allows fast changes in the situation when the system fails or ceases to function in the set mode.

Ensures the involvement of the native speakers in the educational process, to simulate an adequate linguistic

Linguistic authenticity and cultural environment.

Networking Increases the possibility of independent work of the students.

Goal component

University goals

Objectives of educational N be abl . L. ional and fessional .

programme Goal: be able to communicate in international and professional environment
Principles: continuity . flexibility, adaptivity, focused on a profession, focused on
innovation, focused on metasubject learning

~ | .

c
o | —{ Students' motivation ]
n
d
i
t { Teaching staff proficiency ]
i
o
n
s { Technological and didactic facilities ]
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Didactic component

Approaches: Methods: Activities:
competent, integrative, projects, research,
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profession and N study, problem
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Figure 1. Language training model in a technical university
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V.  EFFICIENCY CRITERIA OF THE LANGUAGE
TRAINING MODEL

The process of the criteria specification, as well as the
process of the objectives setting is to a great extent a crea-
tive process that in each specific case requires a tailored
solution and consideration of the specific character of the
system under study and its functioning environment. Thus,
the criteria should represent the most effective perfor-
mance evaluation of the system functioning, as well as the
evaluation of all processes within the system to obtain the
targeted results.

The major task at this stage of the study was formation
of the performance criteria of the language training in a
technical university for the purpose of verification of the
suggested model of organization and management of the
language education in a technical university for further
specification of the actions to achieve the objectives with
the lowest possible side effects and maximum expected
outcomes and without apparent increase in quantity of the
used resources.

For a start, let us specify the efficiency factors of any
system performance. According to Milner B. Z. et al. we
consider the following efficiency factors:

* the strategic management objectives;

* the sustainability of the management processes struc-
ture;

* the system capability;
* the quality of the organizational behavior [10].

These underlying factors make it possible to establish a
system of criteria presented in Table II. As applied to the
experimental system, we will take the liberty to slightly
modify the wording proposed by the authors, with a view
to their customization to the issues under investigation.
Here is some explanation to Table II.

It is known that the concept of efficiency is closely as-
sociated with such notion as performance. Common to
them is their relativity, i.e. that the performance indicators
can be measured only as compared to the basis or refer-
ence (in this case, evaluation criteria of the foreign lan-
guage proficiency level, such as A2, B1, C1 are taken as a
benchmark). The differences lie in the fact that the per-
formance is defined by the achieved result irrespective of
the resources spent therefor, and the efficiency is the ratio
of the obtained results and the expenditures connected
with their achievement.

The Diversity Law by Ashby says: successful function-
ing of the system is based on the achievement of such di-

TABLE II.
PERFORMANCE CRITERIA AND FACTORS

Efficiency factor Performance criteria

Performance is the extent to which the
intended target is gained

The strategic manage-
ment objectives

The sustainability of the
management processes
structure

Efficiency is the balance of processes and
resources, excess of the growth of resource
efficiency over expenses

Stability is the ability to respond to the
management decisions; stable performance;
competitiveness

The system capability

Information security is the availability and
performance of the data exchange systems
at the level of management and training

The quality of the organi-
zational behavior
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versity, which ensures the internal stability of the manage-
rial system and stability of its interaction with the external
environment [11]. The rationally organized system en-
sures the steady communication of all elements. The basic
characteristics of the managerial processes rationality can
be:

* the number of the management levels and the syner-
gies between the hierarchy links;

* operational efficiency and quality of the solutions;
* low labor intensity and efficiency;
* resource efficiency.

Another important factor is the system capability. Un-
der that logic is the better capability of the system, the
higher its managerial efficiency. The focus on innovation
determines the level of renewal of the structural compo-
nents of the teaching and learning process which are able
to affect the growth of competitiveness of the educational
program for achievement of the expected outcomes. The
managerial adaptability is a response to the rapidly chang-
ing challenges of the external and internal environment.
At that the adaptability is fairly abstract concept with no
specific values of measurement. If the system is highly
flexible and meets the conditions of the intellectual labor-
market while considering the risks related to the changes
of the external environment, it is defined as highly adap-
tive.

An important factor of the management performance
evaluation is the quality of the organizational behavior,
evaluated by the criteria of the cost effectiveness and
information security. The concept of cost effectiveness
involves minimizing the cost of resources, not to the det-
riment of performance and managerial efficiency. The
information security implies the availability of the trans-
mission medium for the big data, access-to-information,
stable functioning and high capacity.

Based on the above, let us define the performance crite-
ria for the experimental system of the language education
in a technical university. They can be the following:

Criterion 1. Matching of the teaching and learning con-
tent and methods and the tasks and objectives of the prin-
cipal educational program, the demands of the intellectual
labor-market, strategic goals of the university develop-
ment (professional focus).

Criterion 2. Integration of the language education into
the complex system of the specialists’ training (profes-
sional focus).

Criterion 3. Mobility of the processes of the language
training system (electiveness, modularity, fast update of
the teaching and learning resource base).

Criterion 4. Staffing mobility and high degree of focus
on innovation (linguistic authenticity, networking).

Criterion 5. Engineering and technical availability of
the language education system for realization of the effi-
cient information support for the teaching and learning
activities (independence, networking, local control).

Criterion 6. Cost reduction for establishing and realiza-
tion of the foreign language teaching and learning due to
the effective management of the resources.

To understand better the bottom line of every presented
criterion, let us set the local criteria defining the processes
leading to the end of purpose, see tables III and IIL.1.
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TABLE III.

LOCAL CRITERIA (# 1-3) THE EFFECTIVENESS OF THE LANGUAGE TRAINING IN A TECHNICAL UNIVERSITY

for Criterion 1

for Criterion 2

for Criterion 3

- the pedagogical expert evaluation of the
objectives of the principal educational
program for the specialists’ training;

- the didactic tools set to meet the meth-

ods and technologies of the engineering
education.

- the interdisciplinary format of the training;

- the integration of humanities knowledge that is

relevant for the engineering specialties.

- a system of regular expert review of the
educational material;

- the technological infrastructure of the train-
ing courses;

- the mechanisms for interchange of the learn-
ing resources;

- the students’ involvement in the development
and update of the learning material;

- the variability of the learning material.

LOCAL CRITERIA (# 4-6)

TABLE IV.

THE EFFECTIVENESS OF THE LANGUAGE TRAINING IN A TECHNICAL UNIVERSITY

for Criterion 4

for Criterion 5

for Criterion 6

- the system of requirements to the qualifi-
cation of the foreign language teacher to
be eligible for employment in a technical
university;

— the specialized electronic platforms and re-
sources for teaching and learning;

- the system to deliver information among
students and teachers regarding the language

- a system of organization and management of
the training on the basis of interchangeable
components / modules;

- the e-learning platforms to post the training

- the mechanisms for support and devel- activities;
opment of the professional knowledge and

skills of the teachers;

- the feedback between teachers and
students, as well as the administration of
the Institute;

- the involvement of the experts, native
speakers

- the information resources management

and reference materials;

- the increase of the (controlled) portion of the
students’ independent work;

- the increase (encouragement) of the research
activity of the teachers (grants, mobility,
competitions)

VI. CONCLUSION

In conclusion, it should be mentioned, that the findings
presented in this study are an expert view point of the
authors, based on the systematic methods of analysis, as
well as on the personal experience both as a teacher of
foreign languages, as well as the head of the technical
university department. The suggested processes and their
characteristics recorded in the form of a model of the
language training, proved themselves in practice. So, in
2013 in the framework of the Russian grant there were
developed the elective courses aimed at teaching in the
individual linguistic, academic and professional aspects,
for example, debates, effective presentation, technical
translation, basics of academic writing. The courses were
organized in a modular format. In 2014, some of the pre-
sented courses were implemented on the basis of the elec-
tronic educational platform MOODLE that deserved the
positive response of the students and significantly expand-
ed the scope of the traditional lessons. The available in-
volvement of the native speakers had a significant effect
resulting in elimination of the language barrier and in
increase of the self-interest of the students to the study a
foreign language (English).

As of today, one can say that the Russian language
training has gained considerable background in the form
of practical developments, allowing proper coordination
of the actions for the further development of the subject
under study. In terms of the system standardization it is
advisable to present the development of the language
training in high school as two interrelated processes: 1)
improvement of the current system and 2) creation of new
approaches and technologies for its development. The
development process, in its turn, should be based on the
principle of continuity and the evolution analysis of the
prior period and consideration of the positive achieve-
ments of the national and oversea scientific theory and
practice.
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The statistics proves that the language situation in our
country is getting better year by year [10], and in order not
to miss the emerging trend, it is necessary to maximize the
attention to the solution of this problem right at the level
of the higher education. The improvement of the language
training for technical university students should be con-
sidered at the up-to-date level of development of the lan-
guage and engineering education as one of the major
components of the universities’ internationalization, since
the knowledge of the foreign language means a new stage
in the professional socialization of the engineer and plural-
ization of the engineering profession [11].
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