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The purpose of our work is to check the effectiveness of the principle of
systematic in the process of teaching professional foreign language to the
engineering specialties. The laboratory work contains information lexical
programs for the introduction of active lexical lessons, vocabulary and
grammar exercises, and questions to the texts of lessons, designated for self-
control and mutual control. The authors presented the results of the
implementation of the system principle in the pedagogical process, namely the
possibility of providing systematic construction of methodical literature and
construction of intra subject links. The laboratory work, thanks to which there
is an actualization and improvement of basic knowledge and skills, as well as
the motivation of educational activity - is the form of realization of this
principle. The students have an opportunity to demonstrate the independence
in performing communicative actions in the professional sphere, provided by
the program, to automate their skills, to conduct the self-study and self-
monitoring of knowledge and skills, as well as to make their correction.

Copyright © 2020 Institute of Advanced Engineering and Science.
All rights reserved.

Corresponding Author:

Sergei V. Smirnov,

Philosophy and Sociology Department,
Kazan Federal University, Elabuga Institute,
Elabuga, Russian Federation.

Email: longqiu450Lia@hotmail.com

1. INTRODUCTION

Significant changes have occurred in the field of teaching methods of foreign languages in recent
years. The priority direction is development and formation of communicative competence [1], i.e. the
preference is given to communicative approach. The communicative approach in teaching foreign languages
is based on the principles of interactivity, learning language in the cultural context, authenticity of
communication. In the coordinates of the communicative approach some special attention is paid to the training
of intercultural communicative competence, which represents the communication between representatives of
different cultures, and as the knowledge of the cultural context of using a foreign language, the ability to
communicate in this context. Hence there is a problem of searching for new ways of cognition and
communication, which is faced by teachers in intercultural educational processes [2].

New views on the outcome of learning and the impact of intercultural relations, social cultural
differences in communication between people have contributed to the emergence of new technologies of
developing communicative competence, and have also led to many studies in this field, proposals of models,
methods, approaches of formation of the given competence. The purpose of teaching foreign languages is the
development of the student's ability to intercultural interaction and the use of the language being learned as a
tool for this collaboration, which necessarily affects the content of learning and the selectin of technology for
its learning by the student [3-6].
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All works are based on intercultural comparison, intercultural didactics and intercultural knowledge
of the language as an indicator of the ability of a person to participate effectively in the intercultural
communication. During communication in intercultural situations, even in case if its participants possess a
common language code, there are always conflicts between knowledge and ignorance, between foreign and
own. Consequently, the basic vector of modern linguo-didactic and methodical scientific researches should be
directed on resolution of these conflicts [7-11].

The recognition of its immersion in the social cultural context is characteristic for communicative
method [12-14]. The social cultural component in the field of teaching a foreign language has a great potential
in part of including students in the dialogue of cultures, their acquaintance with the achievements of national
culture in the development of human culture (ibid.)

However, it is obvious that the formation of communicative competence only is not enough for the
modern highly qualified person, being in demand in business sphere. The foreign language in this case acts as
a means of improvement of professional competence and personal and professional development, is a necessary
condition of successful professional activity of a specialist [15-17]. Based on the requirements of society and
state, the higher education faces the challenge to prepare highly qualified specialists.

Mastering the foreign language by students of technical specialties is mainly directed to the resolution
of pragmatic goals: development of skills to receive and transmit the information of a general character through
written and verbal speech [1, 18]. This, in turn, necessitates the special training of non-language students for
professional-oriented communication in a foreign language, which supposes that the students will develop the
skills of communicating in a foreign language in order to solve their professional problems [19, 20].
Consequently, the preparation of students in professional foreign language —is one of the actual challenges of
the modern higher education.

Teaching of a professional foreign language - is a holistic pedagogical process. This process is
characterized by the internal unity of its constituent components. The main aspects of the integrity of the
pedagogical process are: content, organization, process technology [21]. Interaction and interconnection of all
components and ensures the effectiveness, integrity of the pedagogical process. As any process, the process of
learning has its own laws and principles, expressing the necessary links between its conditions and the result,
reflect the flow of objective laws and regularities of the learning process and determine its focus on personal
development [22]. It is the principles, that characterize the vectors of the teaching process, prescribe a line of
action for the organization of this process in accordance with regularities of training, choosing the content,
methods of training [23, 24]. The knowledge of the principles allows the teacher to observe the phasing of the
pedagogical process.

The principles of teaching are of diverse character: some principles define the whole process of
teaching, the other define the teaching of a particular type of speed [25]. It is possible to allocate the following
principles as the basic didactic principles of teaching a foreign language: the principle of consciousness,
activity, systematic, stability, visibility, accessibility [23, 26, 27].

There are different classifications of teaching principles: a) linguistic principles, taking into account
the mother tongue when learning the foreign language, communicative competence; cognitive principles: the
principle of using internal motivation, the principle of automation of speech units; emotional and psychological
principles: the principle of language "Me", the principle of interconnected mastering of language and culture
of the country of the studied language [28].

The general didactic principles are the basis of the teaching of discipline; common methodical
principles are the basis of teaching a foreign language; specific methodical are the basis of teaching a certain
type of speech activity [23]. Nevertheless, in modern pedagogy and methods of teaching a foreign language
have no unambiguous classification of methodical principles? The wording of the principles is constantly
changing and the attempts are being made to identify and highlight the basic and common principles, based on
key aspects of the methodology.

Proceeding from the pedagogical experience of work in higher educational institution of technical
direction, it is possible to assert, that difficulties in training of students are connected not so much with
complexity of mastering of the subject, but much with correct methodological support of the process of
pedagogical education, namely the adherence to all its principles [29]. One of the basic principles is the system
principle, which determines regulatory, standard and control functions and ensures the integrity of
methodological and pedagogical systems [30, 31].

The basic and most important principle of training is the principle of systematic or the systemic
principle, which provides systemic construction of programs and textbooks and establishment of inter
subjective and intra subject links. The development of a systematic approach to training has allowed to structure
the teaching material more clearly, to create sets of educational and visual manuals on the studied subjects.
System structuring requires the ex articulation in the studied material of leading concepts and categories,
establishment of their links with other withdrawals and categories (causal, functional, etc.), autopsy of their
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genesis. The system approach is considered as the direction of the methodology of special scientific perception
and social practice, which is based on the research of the objects as systems.Philosophical aspects of the system
approach, namely consider the object, as a system in the coordinates of structural analysis. The systemic
approach was studied as a direction of methodology, social cognition and social practice, based on the study
of objects as systems.

The systemic principle is reflected in the works of many scientists as a general scientific principle or
methodology of cognition, reflecting the universal connection and inter conditioning of phenomena and
processes. In pedagogical researches the essence of system approach is determined by the fact, that relatively
independent components are considered not in isolation, but in their interconnection, development and
movement. It is the systemic approach, that allows to distinguish the elements and relationships between them,
that can be influenced to improve the overall behavior of the entire system; study (development) of
management processes, ensuring the achievement of expected results; correlation of the obtained results with
the behavior of the whole system; creating a system with improved behavior.

The systemic approach in teaching provides the teachers with the opportunity to integrate several
technologies in the pedagogical process, to develop their technological pedagogical thinking. The systematic
pedagogical understanding is the basis for the teachers to improve their technological pedagogical thinking and
supports the transformation of their knowledge, called technological knowledge of pedagogical content. The
interrelation of internal and external properties and links of pedagogical objects, their integrity is aimed at
ensuring optimal functioning of those systems, which are included in the pedagogical process. The teacher is
entrusted with the functions of management of the education system in order to obtain results.

Consequently, in general, the systemic approach allows to consider the phenomenon as a single whole,
which is not divided into constituent parts (elements), to explain the essence of each part as an independent
object without regard to other parts and to understand the essence of separate parts, without tearing away from
understanding of the whole. The basic concept of this approach - is the concept of the system, moreover, there
has not been an accurate understanding of the system principle to date. Thus, the purpose of our research - to
reveal the essence of the principle of systematic in the process of teaching foreign language for the students of
engineering specialties.

2. METHODS

In the course of theoretical comprehension of the problem we put forward the assumptions, requiring
practical confirmation in the process of experimental work: training for the students of engineering specialties
in foreign language will be more effective, if the principle of systematic will be realized through the prism of
such technology of training as laboratory work. Approbation of application of the principle of systematic in
the training for students of engineering specialties in foreign language with the help of such technology, as
laboratory work, took place in the process of experimental and experimentation, which lasted from 2015 to
2017. Experimental work included three stages:

The first step was to determine the level of foreign language proficiency of the students, based on the
established criteria and indicators. The criteria were as follows: completeness, awareness of knowledge;
independence of judgments; increased interest to the study of discipline. Based on the criteria of knowledge
and skills we have allocated three levels of indicators of evaluation of the results of training: high (91-100
points), medium (76-90), low (0-76).

In the process of experimental work at the formative stage the approbation of the implementation of
technology -laboratory work was carried out on the basis of systemic principle; at the final stage there was a
final assessment of the level of proficiency in a foreign language after the introduction of laboratory works on
the basis of the system principle in the experimental and control groups, their comparison and the judgment on
the effectiveness of the developed technology.

The base of experimental work was the branch of the Tyumen Industrial University in Surgut and
Yelabuga branch of the Kazan Federal University. 120 students took part in experimental work. 110 children
- 20 girls and 90 boys directly participated in the experimental work. This number of boys is due to a technical
specialty. All students aged 18-19 years agreed to participate in the sampling, the help of psychologists was
not required, as all students are adults. In accordance with the established requirements, such scope of sampling
is sufficient to recognize it as representative and allows to apply the methods mathematical statistics, namely -
x2 Pearson criterion. This coefficient was used to find the probability that the experimental and control groups
referred to the same of the same assemblage.

Such form as laboratory work has become an effective form of implementation of the principle of
systematic in teaching of the foreign language. It is the technology of laboratory work that allows to update the
basic knowledge and skills, to increase motivation of students ' educational activity. Moreover, such technology
allows to arrange work with special literature, as well as performing various exercises, aimed at forming
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communicative competencies. In order to confirm the effectiveness of this technology students were asked to
maintain a diary of their achievements and errors after completing each laboratory work. The experiment was
carried out during 2015-2017 years. As a result, we counted the number of correct and incorrect answers as a
percentage of the total number of correct answers.

In monitoring the results, we tracked the changes taking place in the training groups of 2016-2017,
where the principle of systematic was implemented on the basis of the introduction of such a form of classes
as laboratory work in the pedagogical process compared to 2015-2016, where laboratory works were not
introduced yet.

The students, trained within scope of this form, having received the laboratory work, first plan the
course of its implementation in accordance with the instruction (in particular, they compare and evaluate the
methods of solutions known to them, consciously choose the most rational ones, consider the possible
consequences of their application) and only after that to proceed to the realization of the purpose and tasks.
Students can always return to the required stage of the job, check the composition of the actions performed,
understand the errors and correct them. Thus, the development of fundamental competencies of students can
be analyzed and adjusted in the course of work.

3. RESULTS

Based on the provisions of the principle of systematic, we have developed a linear structure of the
course of training for the students-engineers in a professional foreign language in accordance with the
formulation of the goals and objectives of the course. This structure of the course assumes, that all topics are
submitted sequentially. It is understood however, that the assimilation of each subsequent section is based on
the previous one. A sample of this type of programs and manuals can be classical grammars, where sections
and topics do not repeat each other, have the logic of location, but not always imply repeating the sections
passed in a single connection. This course consists of several laboratory works.

It should be noted, that laboratory work can act as a method, form and means of training. The purpose
of laboratory works - is the application of knowledge, development of experience and skills of activity,
formation of organizational, communicative skills. During performance of such works the students
independently practice in practical application of the learned theoretical knowledge and skills.

In our case laboratory work is one of the forms of organization of training sessions of the above-
mentioned course. The form of training is understood as sustainable ways of organization of pedagogical
process, types of training sessions, ways of organization of educational activity of schoolchildren and teacher,
directed on pupils' mastering the knowledge and skills, on upbringing and their development in the course of
education.

Laboratory work: offers the following lesson structure:

a) Communication of the topic, purpose and tasks of the laboratory work;

b) Updating of the basic knowledge and skills;

c) Motivation of students ' educational activity;

d) Familiarization of students with the instruction;

e) Selection of necessary didactic materials, means of training and equipment (in our case - linguistic
dictionaries);

f)  Performance of laboratory work;

g) Preparation of the report;

h) Discussion and theoretical interpretation of the obtained work results.

This form of the organization of classes is typical for technical disciplines in high school. But the
conduct of such classes at the Tyumen Industrial University showed its effectiveness. Here is an example of
laboratory work for the students of the direction "Operation of transport and technological machines and
complexes" in the branch of Tyumen Industrial University in Surgut.

The plan of laboratory work corresponds to the above-mentioned structure of classes, the purpose and
themes have been indicated. The update of knowledge is made with the help of exercises, and then comes the
execution of laboratory work.

1) Theme 1. Circumstantial dependent sentences of purpose, condition, time and causes. 2. Imperative
sentences with let. 3. Pronoun it. 4. Negative pronouns some, any, negative pronouns no, none. 5.
Comparative conjunction

2) Update of knowledge. Exercises:

Translate the following sentences. Mind the conjunctions of the adverbial subordinate clauses.

Translate the following sentences with “let”, “let's”.

State the functions of “it” and translate the sentences.

Translate the sentences. Mind the pronouns “some”, “any”, “no”.
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a) Translate the following sentences. Mind the meaning of the words in bold type.

b) Translate the international words without a dictionary.

c) State the functions of “it” and translate the sentences.

d) Translate the sentences. Mind the pronouns “some”, "any”, “no”.

e) Translate the following sentences. Mind the meaning of the words in bold type.

3) Performance of laboratory work.

Translate the international words without a dictionary.

Text 1

Lexical and Grammar Exercises:

a) Translate the following word combinations from the text.

b) Answer the following questions.

c) Choose the proper words from those given in brackets and translate the sentences.

d) Translate the following sentences. Mind the meaning of the words in bold type.

e) Choose Russian equivalents to the following English

f)  Arrange synonyms in pairs and translate them.

a. Translate the following word combinations. Mind the place of the attributes.
b. Translate the following sentences paying attention to the conjunctions of comparison.
g) Fill in the blanks with the pronouns “some”, “any”, “no” and translate the sentences.
a. State the functions of the pronoun “it” and translate the sentences.
b. Put the following sentences into the imperative mood with “let”, “let's”. Translate the
sentences.

Read and translate the text. Find in the text the answer to the question: “What advantages has the
aluminum? Translate the following extract using a dictionary.

After completing the laboratory work in the English language, the preparation of the report, discussion
and theoretical interpretation of the obtained work results occur in a different way, than during the study of
technical disciplines. In this case we suggest to carry out the monitoring and self-examination of the obtained
results. In this case self-monitoring is a method of pedagogical measurement, the essence of which is to
determine the level of conformity of the results of educational work to the established educational standards.
The students are asked to fill in the Table 1.

Table 1. Evaluate Your Knowledge on the Scale
Number of errors 0-3 3-6 6-10
Number of points earned 100-60 60-30 30-0

The application of the self- monitoring during execution of laboratory work in a foreign language
provides obtainment of objective information on the effectiveness of the educational process, as well as making
adjustments if necessary. In order to confirm the effectiveness of the application of such form of arrangement
of classes such as the laboratory work in the training of humanitarian disciplines (English), we have conducted
experimental works and confirmed the reliability of the results with the help of methods of mathematical
statistics. In order to carry out the pedagogical experiment, we have allocated three levels of indicators of
evaluation of the results of training: high (91-100 points), intermediate (76-90), low (0-76). High level: The
student shows a high degree of autonomy in performing communicative actions in the professional sphere,
provided by the program, keeping business correspondence, filling in forms and forms.

The student's skills are automated; the student has a high speed of execution of the action. The student
has a high degree of consciousness of skills, conscious control in case of occurring difficulties in building a
statement or making a mistake, and is able to transform them into other activities; demonstrates the accuracy
and quality of the actions performed. Intermediate level: The student shows an intermediate degree of
autonomy in performing communicative actions in the business professional sphere, provided by the program,
keeping business correspondence, filling in forms and forms, performs the actions according to the sample
without assistance of the third party. The student's skills are not enough automated, the student has not a high
speed of execution of the action.

The student has an intermediate degree of consciousness of skills, conscious control in case of
occurring difficulties in building a statement or making a mistake, and is able to transform them into other
activities with the help of the teacher; demonstrates the intermediate level of accuracy and quality of the actions
performed makes insignificant mistakes. Lowlevel: The student shows a low degree of autonomy in performing
communicative actions in the business professional sphere, provided by the program, keeping business
correspondence, filling in forms and forms, performs the actions according to the sample with assistance of the
teacher. The student's skills are not automated; the student has a low speed of execution of the action. The
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student has a low level of consciousness of skills, is not able to transform them into other types of activity; the
correctness and quality of execution of actions is absent. The student needs the help from the outside.

As the data analysis shows in Table 2, the dynamics is more clearly expressed in the groups of 2016-
2017 years of training. Accordingly, the obtained data indicate that the introduction of such a form of
organization of classes in the educational process positively affects the formation and development of
communicative competence in a foreign language and training in general.

Table 2. Efficiency Dynamics of Laboratory Work Implementation During the English Language Lessons in
High School (%)

2015-2016 2016-2017
Groups (the intermedi_ate ind_icatqr of The Tyun_1en I_ndustrial The Kazan Federal University
Tyumen Industrial University and University
Kazan Federal University)
Levels 1 cut 2nd cut 3rd cut 1 cut 2nd cut 3rd cut Istcut  2nd cut 3rd cut
High 11.1 14.8 185 7.8 23.1 42.3 8.0 20.0 32.0
Intermediate 51.8 51.8 55.6 46.1 50.0 50.0 44.0 44.0 52.0
Low 37.1 33.4 25.9 46.1 26.9 7.7 48.0 36.0 16.0

In order to find the probability that the experimental (2016-2017) and control groups (2015-2016)
belong to the same aggregate, i.e. indistinguishable, we used theX2-Pearson Criterion (on independent
sampling). For this purpose we have put forward two hypotheses: But, according to which, the distribution of
the levels of evaluation indicators do not differ among themselves in the experimental and control groups and
the H1 hypothesis, according to which the levels of evaluation are mutually different.

The formula (Annex 6) computed the estimated value of the Pearson criterion to check the statistical
indistinguishability of the experimental and control groups and found x%exp. yeit. = 5,991 at the level of
statistical significance p=0, 05, corresponding to 5% of the level of discrepancy of experimental data with the
tabular ones. Comparison of data of the control and experimental groups by the Pearson Criterion shows that
xzexp.> X2erit..

It is understood however, that when comparing the experimental groups OI' (TUVY) and 3I' (KDY)
x%exp.< X%erit., Which means the statistical indistinguishability of these sampling. However the comparison of
these groups KI' (2015-2016) shows another result -xZp > X%it. This shows that the experimental activities
carried out by us in the pilot groups, experimental activity to implement the principle of systematic and its
implementation through the introduction of laboratory works are effective in both groups, compared to other
forms of classes' arrangement.

4.  DISCUSSION

The performed analysis of methodical and pedagogical literature showed, that many questions remain
in the method of teaching foreign language in high school. No textbook, even one, that represents a modern
methodical concept, can satisfy all the needs of the Russian higher school, meet the requirements of the federal
state standard in higher education, as in the mainstream of intercultural interaction it is wrong to limit the
learning process to any grammatical rules and grammar and translation exercises that saturated so much English
language textbooks. That is why, both textbooks and teaching methods should be distinguished by their
flexibility, ability to interact with students and teachers, include different forms of training. It is this approach
that motivated us to apply the form of organization of the process of training - laboratory work, as this form is
very close to the students of engineering specialties, and is not like the traditional form of classes. The absence
of such forms of work for teaching of humanitarian disciplines only shows that these studies are at an early
stage of their development. Communicative forms of education are used in the method of teaching foreign
language, but this form of work is ineffective for students-engineers, as in teaching methods for students of
non-humanitarian disciplines the privileges are given to grammar-translation method of teaching, where
students should first of all learn to translate technical texts.

The results showed that laboratory work was an effective tool for realization of this principle in the
educational process. These results are consistent with other studies. The laboratory work is applied in many
teaching methods, related to technical disciplines. All listed methods of carrying out of laboratory works unite
- training of technical disciplines, and namely not only the performance of the work itself, but also compilation
of the report and conclusions, interpretation of the received results, development of skills of critical thinking
of students, based on their ability to produce reports on laboratory work increasing student motivation.
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In the practice of teaching a foreign language in high school, we took the structure of this technology
from the methodology of teaching technical disciplines and transformed it into teaching a foreign language.
We had to change the course of work in connection with new requirements of higher education, new
requirements in the state educational standard, new estimation of knowledge - point-rating system, etc.

Students focus on performance of laboratory works, achievement of results in self-monitoring,
fulfillment of tasks for independent work with the purpose of achievement of the best indicators. We believe
that this development of a linear course on the basis of laboratory works has served as a positive factor for the
subsequent efforts of the teacher in achieving positive results of students.

But on average, students performed laboratory works 2 hours a week; but the independent execution
was allotted for another 2 hours. According to our assumptions, students neglected their own homework, so
the results could be better. Consequently, we can affirm, that such a system of work is an effective tool for the
development and formation of foreign skills among the students with an intermediate level of proficiency in a
foreign language. The students noted the advantages of this technology, namely replenishment of vocabulary,
logical construction of exercises that allow bettering memorizing professional nursery vocabulary. But | would
like to note the advantages and disadvantages of the implementation of the system principle on the basis of
laboratory work.

Laboratory work as a new form of organization of foreign language classes looked promising for
teachers, the results should have been better. The studies of this form of lessons for technical disciplines only
show that it has not been sufficiently developed for humanitarian disciplines. Therefore, further researches and
transformation is needed on the teaching of a foreign language in higher school. The ability to perform and
develop virtual labs should be carefully studied, as well as the possibilities of including interactive elements in
this form of classes, etc. Further studies, dedicated to these aspects would allow teachers to organize and
arrange all acts of training and components of their operations.

5. RESEARCH LIMITATIONS

In the course of work there were some discrepancies, for example, some students did not fully perform
laboratory work in classes and did not perform their homes at all, and the results showed averages in the
classroom, i.e. systemic performance of laboratory work was not the main determinant factor of development
of skills and skills of communication in a professional foreign language. First of all we explain it thanks to
their initial good level of foreign language proficiency. The students constantly improve their skills by watching
feature films in a foreign language, keep correspondence with foreign students, etc.

The challenge for students was to exercise self-monitoring and to monitor and regularly perform
independent work. We suppose, that these negative aspects were related to the disorganization of students in
the first course, their difficult adaptation after graduation from school, the inability to readjust from the school
system of education to the one of university.

Despite the significant results obtained here, this study has limitations that may be useful for future
researches. An interview with each student of the experimental group could provide a deeper understanding of
the present and the prospects of working with the technology of laboratory work, based on the systemic
principle. For example, the personal aspect of applying this technology in training, the disadvantages of this
technology or the prospects for development and improvement.

From the experience of working on this technology, it is possible to easily identify the more
independent or self-motivated students, thus providing a potential understanding of the components of the
moral and psychological state of students, having a higher level of proficiency in foreign language; the relation
of the results of students' training in terms of new vocabulary.

In addition, we believe, that it would be appropriate to use and apply a differentiated approach to this
technology in accordance with the level of their abilities and capabilities in order to maximize the development
of each individual at all stages of education. This approach is necessary for higher-level students, so
emphasizing this aspect in future researches can have a positive impact on future results, as well as contribute
to a more effective formation of skills and proficiency in a foreign language.

6. CONCLUSIONS

So, the main provisions of the systemic approach allowed us to consider the teaching of a professional
foreign language as a system, as well as to realize the principle of systematic in the process of teaching a foreign
language for students-engineers through such a form of classes organization, as the laboratory work. The
comparative analysis of the data on the control group (2015-2016) and the experimental group (2016-2017)
shows that in the groups, where the implementation of the principle of systematic was carried out through the
prism of such a form of organization of classes as the laboratory work, the best education results were obtained.
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It should be noted, that in the control group, where the process of professional training was
traditionally carried out without any innovations, the positive results in the educational process also took place.
This is due to the fact that the training for a professional foreign language in the process of professional training
is carried out, although it is not systematic.

The confirmation of the objectivity of the obtained results was received by means of their statistical
processing using the Pearson criterion, which proved the statistical significance of the differences in the data,
characterizing the levels of the assessment of training in experimental groups, compared to the control teams.
This served as a basis for the statement of the effectiveness of the principle of systematic in the pedagogical
process and its implementation in the classroom - the laboratory works.

7. LIST OF ABBREVIATION

I (THUY) - Expert group of the Development Program of the Tyumen Industrial University

OI' (KDVY) - Expert group of the Development Program of the Crimean Federal University named
after V.I. Vernadsky
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