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Abstract

The article outlines a number of problems associated with teaching foreign languages in the specialty in technical higher edu-
cational institutions of Turkmenistan, and development of professionally oriented textbooks and teaching aids. A set of exercises
and special level tasks for texts is proposed. Models of improving the quality of teaching foreign languages in technical higher
educational institutions of Turkmenistan at the stage of transition to the Bologna process and educational activities held by the
Department of Languages of the State Energy Institute of Turkmenistan are described. It is substantiated that the proposed mod-
els of educational activities for teachers will contribute to improving the language and professional competence of the students;
retraining the teachers of foreign languages in a short time according to the educational program of a technical higher educa-
tional institution; introducing innovative pedagogical technologies in the educational process; creating high-quality textbooks
in English, Russian, Chinese, German and Persian languages in the specialty for power engineers; using testing technology to

control students’ knowledge; creating language software and banks of test tasks in professional foreign languages.

Keywords: professionally oriented teaching, professional training, language competence, distance learning technologies, innova-

tive teaching methods, language in the specialty, foreign language communication.

Introduction

At present time, due to the large-scale cooperation of Turkmenistan with foreign countries, the need for specialists who are fluent
in foreign languages in the specialty and have the appropriate ability to use literature in a foreign language as a source of information
is increasing. The adoption of the Concept for Improving the Teaching of Foreign Languages in Turkmenistan has set new tasks for
foreign language teachers of technical higher educational institutions. Development of educational programs in foreign languages,
as well as textbooks and teaching aids corresponding to them, taking into account the specialties and areas of training of students, is
one of the major tasks. Therefore, the relevance of the investigation is determined by the increasing requirements for the professional
language training of students of non-linguistic higher educational institutions in Turkmenistan; lack of developed and tested textbooks
on professionally oriented training of power engineers in foreign languages; necessity of educational and methodological complexes,
including recommendations on the use of innovative pedagogical technologies for teaching languages in the specialty of future power

engineers.
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Nowadays, the Bologna system of education is being intensively introduced into the higher educational institutions of Turkmenistan.
In connection with this, a great variety of activities are implemented on the inclusion of the higher educational institutions of our coun-
try into the rank of higher educational institutions of international level by 2024 according to the approved state plan; improvement
of the standard legal acts on higher education, professional educational programs on the basis of the world science achievements
and accumulated national experience; stage-by-stage transition to the two-level educational program (baccalaureate and magistracy)
of training specialists at the higher educational institutions; activation of the participation of the higher educational institutions of
Turkmenistan in the educational projects of European Union with the aim of upgrading the educational, scientific and methodological

activities of the native higher educational institutions.

In terms of mentioned above, Turkmen higher educational institutions are expected to acquire international accreditation by 2024,
to set up international academic activity of the students and teaching staff, to develop innovative methods of conducting educational
and scientific works, to transit the conduction of the entrance exams to the higher educational institutions on the test format (2021-
2024 years). Within the state plan, internet websites of the higher educational institutions were created; technical support of the

internal system operating among higher educational institutions was upgraded successfully.

Literature review

Currently, the problem of professionally oriented teaching of foreign languages in non-linguistic higher educational institutions is
at the center of many scientific investigations. Analysis of investigations and publications on the methodology of teaching foreign lan-
guages in the specialty indicates that many works have been dedicated to the main problems of professional foreign language teaching
and a great number of ways and means of solving them have been suggested. Thus, in work [1], the author outlines the main problems
in the field of professional foreign language teaching and sees the solution to these problems in the profiling of teaching a foreign lan-
guage to the students. The article [2] describes the components and stages of implementing the technology of professionally integrat-
ed foreign language teaching. The article [3] considers the problem of creating favourable conditions necessary for training students
for professional activities in a foreign language class at a higher educational institution. The article [4] highlights issues related to
plurilingual education of students, substantiates the expediency of its use in teaching a second foreign language in the conditions of
intercultural communication. The article [5] considers a number of problems that impede the effective organisation of professionally
oriented foreign language teaching in the training of students of the pedagogical higher educational institution for their future edu-

cational and communicative activities.

In addition, there are many textbooks and teaching aids compiled for professionally oriented foreign language teaching. For ex-
ample, “Russian Language for a Future Engineer” by E.V. Dubinskaya, TK. Orlova, L.S. Raskina and others [6], “ Russian Language for
Foreign Students” by T.E. Aroseva, L.G. Rogova, N.F. Safyanova [7], “Russian Language Textbook for Foreign Students Studying Geogra-
phy” by L.V. Rychagov, M.N. Pronina [8], “Introductory Course in the Language of the Specialty “Construction and Road Machines” by
E.I Ivanova, TK. Orlova [9], “Russian Language for a Future Economist” by E.V. Dubinskaya, L.P. Pai [10], Russian Language for Foreign
Students “Language of Specialty: Biomedical Profile” by L.N. Borisova, L.L. Dubinina [11], collection of tasks in Russian for the text-
book “Russian Language for Future Engineer” by A.Yu. Ageeva, V.G. Kasarova [12], Russian language textbook for foreign students in
the discipline “Bridge Design” (T.K. Orlova, A.Yu. Ageeva) [13], a textbook on the Russian language for foreign students based on the
course of informatics (A.Yu. Ageeva) [14], “Professional English in Use. Engineering” by Ibbotson Mark [15], “English for the Students
of Energy Specialties” by A.L. Lugovaya [16], “English for Technical Universities and Higher Educational Institutions” by I.V. Orlovskaya
[17], “English for Electrical and Mechanical Engineering” by Eric H. Glendinning, Norman Glendinning [18], “English Language. Pro-
fessionally Oriented Course for the Students of the “Electric Power and Electrical Engineering” Area” by T.B. Lysunets, M.V. Netesova
[19], “Oxford English for Electrical and Mechanical Engineering” by Eric H. Glendinning, Norman Glendinning [20], “English Language.
Energy” by L.F. Chernyavskaya [21], “English Language Manual for Senior Courses of Energy Higher Educational Institutions” by M.E.
Bakhchisaraitsev [22], “’Technical English: Vocabulary and Grammar” by Nick Brieger, Alison Pohl [23], “English for Power Engineers”
by E.V. Trukhan, O.N. Kobyak [24], “English for Environmental Engineers” by G.V. Ryabkova, O.I. Lefterov [25], “English Textbook for
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Technical Universities and Higher Educational Institutions” by L.V. Orlovskaya, L.S. Samsonova, A.l. Skubriev [26], “Energy Economics:
Energy Demand and Supply” by I.A. Barkhatova, A.V. Nabiruhina [27], “Oxford English for Information Technology” by Eric H. Glendin-
ning, John McEwan [28], “Oxford English for Computing” by Keith Boeckner [29], “English for Computer Users” by Santiago Remacha
Esteras [30], etc.

Thus, at present, a considerable number of textbooks and teaching aids have been developed for various specialties of non-linguistic
higher educational institutions. However, given the fact that English, Russian, Chinese, German, and Persian languages are taught at
State Energy Institute of Turkmenistan, there is strong necessity to develop exemplary national textbooks for teaching languages in

the specialty of power engineers.
Investigation and Results

According to the Law of Turkmenistan on Education, the state, taking into account the increasing global social, environmental and
economic interdependence, promotes the mastering of foreign languages by the citizens of Turkmenistan, including mainly the official
working languages of the United Nations Organisation. The study of foreign languages is included in general and professional educa-

tional programs as compulsory subjects [31].

Also, according to the Law of Turkmenistan on Education, based on the purpose of educational programs and the specifics of the
educational process, a foreign language (languages) can be used as the main language of instruction in professional educational insti-
tutions. Thus, in the State Energy Institute of Turkmenistan, the main language of training for the students of “Information Security
Management” area is English. Therefore, in order to improve the knowledge of a foreign language (English) at a sufficient level and
further assimilation of the educational program in a foreign language, students first take a language training or preparatory course for
one academic year. The final positive certification of this course allows students to continue their education in the chosen educational

program in English.

Therefore, at the stage of transition of the higher educational institutions of Turkmenistan to the Bologna Process, in order to improve

the quality of teaching foreign languages in a technical higher educational institution, the following model has been chosen by us:

1. Organisation of a language training course at the proper level.

2. Creation of professionally oriented standard programs, as well as textbooks and teaching aids, taking into account specialties
and training areas of the students.
Application of innovative teaching methods that meet the needs and abilities of future power engineers.

4. Teaching foreign languages by highly qualified, motivated teaching staff, which has appropriate language training, that is, linguis-
tic knowledge and theoretical knowledge in the field of energy.

5. Organisation of additional courses on in-depth study of the foreign language in the specialty for the senior students of the tech-
nical higher educational institution.
Improvement of the systems and methods for evaluating quality of the education.
Implementation of educational programs for teaching foreign languages using e-learning and distance learning technologies.

8. Training students for the participation in the international subject Olympiads, in the scientific and practical conferences and

various intellectual competitions.
Organisation of a language training course at the proper level

At a language training course the students study English during one academic year. The preparatory year program aims to help the
students transit from the secondary school system of learning to that of the higher educational institution, acquaint with the various
academic disciplines taught at the higher educational institution, and integrate them into the higher educational institution environ-

ment prior to deciding on their future fields of study. The program also prepares the students psychologically for their prospective
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fields of study in subsequent years. Furthermore, it offers intensive training courses to set students on the right track towards their

professional careers and enrich their cultural background.

The program is designed for students who have completed a basic starter course in general English and who are ready for an ele-
mentary level. The elementary level program aims to introduce basic rules of grammar, as well as everyday vocabulary. The program
also aims to introduce students to listening and reading for general understanding and some details, as well as speaking about them-

selves and their environment.

The pre-intermediate level course aims to help students with vocabulary building, grammar, reading short texts, recognizing infor-

mation and opinions while listening, contributing to conversations, and elements of paragraph writing.

The intermediate level course aims to expose students to academic English skills such as essay writing, note taking, summarizing,

and discussion. It also seeks to prepare students to be independent learners, capable of learning outside the class.

The preparatory year also includes teaching of Mathematics and Physics in English, as these subjects are an integral part of the

technical higher educational institution curricula.

Creation of professionally oriented standard programs, as well as textbooks and teaching aids, taking into account specialties

and training areas of the students

Currently, the main problem associated with the teaching of foreign languages in the specialty (English, Russian, Chinese, Persian,
German) in a technical higher educational institution that trains engineers for the country’s energy industry is the lack of developed
textbooks and teaching aids. Thus, at the State Energy Institute of Turkmenistan, students are taught in seven areas: Electrical and
Heat Power Engineering; Mechanical Engineering; Electronics, Radio Engineering and Communication Systems; Management at the
Technical Systems; Economy and Management; Information Security; Information Science and Computer Engineering. These areas in-
clude 18 specialties and 9 baccalaureate (undergraduate) areas of training. Consequently, depending on the specific specialty, the core
of the educational material and the textbook is based on various texts on a particular specialty. This requires the purposeful selection

of authentic texts for each specialty separately and the development of a set of tasks for them to be used at practical classes.
Application of innovative teaching methods that meet the needs and abilities of future power engineers

At present, we have developed trial textbooks and teaching aids in English and Russian for power engineers studying in various spe-
cialties and areas of training [32]. Specialty textbooks are also being developed for Chinese, German and Persian languages. Compiling
textbooks and teaching aids, we focused on the principle of text-centrism. When compiling exercises and level tasks for authentic texts,

we took Bloom’s taxonomy as a basis (classical approach).

Level Examples of the task conditions, compiled on Bloom’s taxonomy

Knowledge Read and memorize the terms. Define the key concept according to the interpretation. Match mea-
suring instruments of various physical quantities with their definitions. Read and write down first
antonymous pairs of words, then synonymous ones. Explain the meanings of words using special
dictionaries. Pay attention to word building. Recognize key words in the text on the topic of the
class, then write them down in a notebook and translate into Turkmen.

Understanding | Transform sentences on the structure “what is what”. View a diagram describing the principle of
operation of the condensing electric power station. Tell about the principle of operation of the
condensing electric power station, the main and auxiliary equipment of the condensing electric
power station. Write down and determine the type of subordinate clauses. Formulate questions
for them.
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Application Give negative and affirmative answers using the information from the text. Justify your answer.
Divide energy sources into two thematic groups. Answer the questions about the impact of the
electric power stations on the environment, using a complex sentence with a reason clause in

speech.

Analysis Read the text and analyze the information. Complete the table with the examples of the advantag-
es and disadvantages of the electric power stations. Prove that all the types of energy considered
in technical thermodynamics, with the exception of heat, are the energy of the directed motion.
Compare different types of energy and tell about their peculiarities.

Synthesis Create a set of questions for a discussion on the topic “Are nuclear electric power stations neces-
sary?” Divide into two teams. Solve the cases on the topic “Electric power substation” and present
a mini-project.

Evaluation What types of alternative energy sources are considered the most perspective? Evaluate them
and justify the answer. Evaluate the projects of the solar electric power stations developed by
the Scientific and Production Center of Renewable Energy Sources of the State Energy Institute
of Turkmenistan. Answer the question: What are the perspectives of the solar electric power

stations in Turkmenistan?

Exemplary conditions for the tasks on Bloom’s taxonomy (on the material of the textbooks on Russian and English
Languages for the students of the “Electrical and Heat Power Engineering”).

Based on our own experience, we have revealed the effectiveness of textbooks developed on the basis of the authentic texts in the
specialty and level tasks in Bloom’s taxonomy when teaching English and Russian languages at our higher educational institution.
The introduction of textbooks in the learning process was accompanied by such innovative technologies, methods of teaching foreign
languages as project technology, case method, critical thinking development technology, discussion method, as well as gamification.
Moreover, the application of these innovative technologies with a professional direction was discussed at weekly scientific and prac-
tical seminars organized by the experienced teachers of the Department of Languages. So, for example, to apply the gamification
method, teachers created games of a professional orientation using information and communication technologies. Not only teachers
were involved in the work, but also students who know the programming language, since the creation of applications and programs for
games is a complex and painstaking process. The use of the project technology was implemented not only in the class, but also as an
independent work of bachelors, since with the transition to the Bologna system, the educational program implies the inclusion of more
hours for independent work of the students. This requires students to have information retrieval skills and activeness in the learning
process. For the development of the students’ critical thinking, problematic questions were placed in the textbooks: Are nuclear power
plants necessary? Can biomass be considered as an alternative fuel source? Can the XXI century be called the century of the rational

use of fossil fuels? Students were also asked to solve cases and present their mini-projects on the suggested technical topics.

Before introducing the developed textbooks and innovative pedagogical technologies accompanying them into the educational
process, we conducted a diagnostic experiment and found that most students only memorize the information received, but they can-
not make meaningful value judgments about the studied material, state it in their own words, apply the acquired knowledge in a new

language situation, divide the studied material into separate components, describe its internal organization.

Experimental training was carried out among the 2" year students (100 students) studying in the “Electrical and Heat Power En-
gineering” area of the State Energy Institute of Turkmenistan, and a year later, a repeated diagnostic experiment was conducted in
the groups under control. So, at the initial stage of diagnostics, 60% of the students could only assimilate and convey the content of
the read text and the information received (levels of knowledge and understanding). 20% of the students were able to present the
information received in their own words and apply it in the appropriate language situation, divide the studied material into separate

components (levels of application and analysis). 10% of the students were able to effectively combine the acquired knowledge, form
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new constructions from them (the level of synthesis). 10% of the students were able to make meaningful value judgments about the

studied material, about new data related to the studied area (assessment level).

®1-3 levels (knowledge,
understanding)

u1-4 levels (knowledge,
understanding,
application, analysis)

©1-4 levels (knowledge,
understanding,
application, analysis,
synth esis)

© 1-4 levels (knowledge,
understanding,
application, analysis,
synthesis, evaluation)

Figure 1: Indicator of the level of the students’ mental activi-
ty on the basis of the first diagnostic experiment.

After the introduction of a set of training tasks on Bloom’s taxonomy and textbooks developed on the basis of authentic texts, as well
as with the concomitant use of innovative pedagogical technologies in the learning process, we revealed a positive trend. The number
of students who are able to perform only tasks corresponding to the levels of knowledge and application decreased from 60% to 38%.
The number of students who are able to perform tasks corresponding to the levels of knowledge, understanding, application, and
analysis increased from 20% to 28%. The number of students who are able to perform tasks corresponding to the levels of knowledge,
understanding, application, analysis, and synthesis increased from 10% to 18%. The number of students who are able to perform tasks
corresponding to the levels of knowledge, understanding, application, analysis, synthesis, and evaluation increased from 10% to 16%.
Thus, the need for the use of innovative pedagogical technologies and the development of professionally oriented textbooks in foreign
languages in the specialty was identified.

¥ 1-3 levels (knowledge,
understanding)

= 1-4 levels (knowledge,
understanding,
application, analysis)

= 1-4 levels (knowledge,
understanding,
application, analysis,
synthesis)

© 1-4 levels (knowledge,
understanding,
application, analysis,
synthesis. evaluation)

Figure 2: Indicator of the level of the students’ mental activity
on the basis of the second diagnostic experiment.
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Teaching foreign languages by highly qualified, motivated teaching staff, which has appropriate language training, that is,
linguistic knowledge and theoretical knowledge in the field of energy

There are no higher educational institutions in Turkmenistan that train teachers in professional foreign languages. In this regard,
every new teacher of a foreign language who has started working at a technical higher educational institution faces certain difficulties
in teaching students a language in their specialty. Accordingly, they have to retrain, or rather, combine not only linguistic knowledge,
but also technical knowledge. At present, ready-made developed textbooks, educational and methodological complexes, presentations,
video recordings of the experienced teachers’ classes, created by the experienced teachers of the Department of Languages of the State
Institute of Turkmenistan, in general, all electronic methodological material allows intensifying the process of retraining of trainee
teachers. In addition to them, weekly scientific and methodical seminars are held by the experienced teachers of the Department of
Languages, knowledge in the field of teaching foreign languages to non-philologists is updated, and mutual visits to classes are organ-
ised. Foreign language teachers also participate in the scientific and methodical seminars of other departments; get acquainted with
new technologies in the field of energy, the principles of operation of electric power plants, and environmental problems associated
with the operation of the energy facilities. This helps them to enrich their technical knowledge and make interdisciplinary communica-
tion in foreign language classes. They also take an active part in the monthly scientific and methodical seminars held among the foreign
language teachers of the other technical higher educational institutions of Turkmenistan with purpose of exchanging experience and

increasing proficiency level.

Organisation of additional courses on in-depth study of the foreign language in the specialty for the senior students of the tech-

nical higher educational institution

Additional courses for a more in-depth study of foreign languages in the specialty are also organised at the State Energy Institute
of Turkmenistan. It is in these courses that innovative pedagogical technologies find their full application. In these classes, due to an
in-depth study of texts in the specialty, students learn to translate scientific and technical literature from a foreign language into their
native language, prepare abstracts, scientific reports, and presentations on selected topics, participate in scientific round-table discus-

sions and express their points of view in a professional foreign language.
Improvement of the systems and methods for evaluating quality of the education

Improving the systems and methods for evaluating the quality of education is another important component of improving the quali-
ty of teaching a foreign language in a technical higher educational institution. At present, Turkmenistan is in the process of establishing
a testing system in the field of education and digitalization of the education system, and test technologies are considered as one of the
means of monitoring the level of subject achievements of the students. With this aim, at the scientific and practical seminars of the
Department of Languages, research and foreign experience in the field of test technologies was studied and continue to be studied.
Then, over the period of several years, teachers created banks of closed-type and open-type test tasks, which included addition tasks
and free presentation tasks. These test tasks were subjected to the mathematical-static processing; their validity and reliability were

checked, as well as the discrimination of the test tasks was calculated.

When developing the final test tasks in the Russian language, the second level (TPKHU-II / B2) of the system of linguo-didactic testing
in Russian as a foreign language was taken as a basis, which provides for testing the level of proficiency in practical Russian, adequate
to the professional and social status of the tested person. Also, when developing test tasks for intermediate certifications, in order to

diversify questions, the logical-semantic typology proposed by A.G. Shmelev, which contains 15 types of questions, was used:

— Factual questions: Where was the first nuclear power plant in the world put into operation?
— Personal questions: Who first discovered the phenomenon of electromagnetic induction?
— Cause-and-effect questions: Why is geothermal power plant not built in Turkmenistan?

— Functional-target questions: For what purpose are gas and steam cycles combined at the thermal power plants?
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— Structural questions: What are the main installations of a nuclear power plant?

— Instrumental questions: How is a chain reaction carried out at a nuclear power plant? How can heat losses be reduced at thermal
power plants?

— Circumstantial questions: Under what conditions did an induction current arise in a coil closed to a galvanometer in all experi-
ments?

— Vocabulary-conceptual questions: What is rectification? How is the process of high-temperature processing of oil in order to
obtain products of lower molecular weight called?

— Logical-deductive questions: What sectors of the economy will be damaged if oil reserves run out?

— Conceptual-associative task: Fill in the gap using a suitable verb.

— Conceptual and analytical task: What is common in the principle of operation of thermal power plants and nuclear power plants?
What is the difference between a DC generator and a motor?

— Sequence or structure restoring task: Place the main equipment of the power plant in the correct sequence. Arrange the types of
power plants in ascending order of their share in the world’s electricity generation.

— Conceptual-semantic task: Find an antonymous or synonymous pair of words.

— Problem-solving task: Solve puzzles and find the key concept of the read technical text.

— Exclusion of the superfluous: Which of the following equipment is not included in the wind power plant?

With the transition to digital education, the institute created software to control students’ knowledge. The test tasks that passed the
test for validity and reliability were introduced into these special programs. Students attending intermediate evaluation come to spe-
cial classrooms equipped with information and communication technologies and take tests. Based on the results of computer testing,

attestation marks are given.
Implementation of educational programs for teaching foreign languages using e-learning and distance learning technologies

Recently, in connection with the need to organise distance learning, a clause on the implementation of educational programs for
teaching foreign languages using e-learning and distance learning technologies was included in the Law of Turkmenistan on Educa-
tion. This contributed to the creation of electronic materials, teaching aids, as well as video recordings of lectures and practical classes
in the disciplines. Video recordings of classes, electronic material for distance learning are placed in the electronic educational portal
and made available using both the internal local network and the external one. In order to widen the ongoing work in the field of dig-
italization of the education system in Turkmenistan, the software “Electronic Library System” has been introduced into the electronic
educational portal of the library of the State Energy Institute of Turkmenistan. The software “Electronic Library System” consists of
two sections - manager and user. For the convenience of searching, all content is groupped into three sections (Accounting, Books,
Students), which are displayed on the main page of the electronic library system and serve users of the general network. Students can
use the electronic library system, which operates in the network connection of the institute, through their personal computers, as well

as in the area of the Wi-Fi wave through their mobile phones.

Training students for the participation in the international subject Olympiads, in the scientific and practical conferences and

various intellectual competitions

Over the past ten years, students of the higher educational institutions of Turkmenistan began to participate actively in international
subject Olympiads, in scientific and practical conferences and various intellectual competitions that require them to have a high level
of knowledge of foreign languages in their specialty. For this reason, the institute has several circles on professional foreign languages,

where students further improve their level of knowledge of foreign languages.
Conclusion

Thus, in the course of the investigation, we found that during the transition of the country’s higher educational institutions to the
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Bologna system, the following contribute to improving the quality of teaching foreign languages in a technical higher educational

institution:

Organisation of a language training course at the proper level;

Creation of professionally oriented standard programs, as well as textbooks and teaching aids, taking into account specialties
and training areas of the students;

Application of innovative teaching methods that meet the needs and abilities of future power engineers;

Teaching foreign languages by highly qualified, motivated teaching staff, which has appropriate language training, that is, linguis-
tic knowledge and theoretical knowledge in the field of energy;

Organisation of additional courses on in-depth study of the foreign language in the specialty for the senior students of the tech-
nical higher educational institution;

Improvement of the systems and methods for evaluating quality of the education;

Implementation of educational programs for teaching foreign languages using e-learning and distance learning technologies;
Training students for the participation in the international subject Olympiads, in the scientific and practical conferences and

various intellectual competitions.

The implementation of the above models makes it possible to improve the language and professional competence of the students; to

retrain teachers of foreign languages in a short time according to the educational program of a technical higher educational institution;

to introduce innovative pedagogical technologies into the educational process; to create high-quality textbooks for power engineers in

English, Russian, Chinese, German and Persian languages in the specialty; to use testing technology to control students’ knowledge; to

create software and a bank of test questions in professional foreign languages.
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