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Abstract—Presently, a special attention is paid to 

peculiarities of teaching the modern generation Z, which will 

make in the nearest future already a basis of regular personnel 

of organizations of different spheres of activity. The issues of 

personnel support of production organizations appear to be 

one of the key elements of intensifying digital transformation of 

economics under conditions of forming up the sixth 

technological mode, since particularly the highly-skilled 

personnel takes on the role of condition of an effective 

production activity on the basis of a comprehensive use of 

digital technologies. Study of the foreign language under these 

conditions become a relevant objective in the course of training 

specialists of engineering trend with the aim of effecting a 

complex approach to forming up human resources of the 

country. The article gives consideration to theoretical 

fundamentals of using digital technologies in teaching foreign 

languages to the generation Z, gives practical examples of 

enhancing efficiency and effectiveness of interaction between 

teacher and students in the process of educational activities 

with the use of digital technologies. The conducted research 

has helped to assess the influence of a new approach to 

teaching foreign languages to the modern generation Z on the 

basis of CALL (Computer Assisted Language Learning) 

methods on improving the process of interaction of all 

participants of educational process in the engineering higher 

educational institutions. 
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I. INTRODUCTION 

The modern students belong to the generation Z, which 
readout has begun since 1996 and according to the experts 
already millions of people of this generation are entering 
now the labor market and this number will grow to 60 
million people within two decades [1]. The generation Z had 
got accustomed to use digital technologies everywhere, 
which brought about a necessity of availability of digital 
tools in the process of education too.  

The digital transformation of production activity is an 
indispensible condition of efficient functioning of certain 
industries and economics as a whole under conditions of 
forming up the sixth technological mode and enhancing 
globalization. The distribution of unified international 
standards of digital interaction in the framework of 
production activity brings about a necessity of increasing the 

level of knowledge of a foreign language by the specialists-
engineers. The present-day engineers daily face the 
professional tasks related to the use of foreign languages in 
the context of different digital programs; moreover, this trend 
will get an even more wide-spread occurrence in future. At 
the present moment the digital programs are used more and 
more actively in the field of BIM modeling (Autodesk Revit, 
Civil 3D, ArchiCAD, Allplan) as well as such specialized 
programs as GPS-X, WEST, Epanet 2, Ansys CFX, etc. 

A vigorous growth of technologies brings about a 
permanent emergence of more and more perfect technical 
facilities featuring a significant linguo-didactic potential. A 
wide spectrum of technical means, such as computer, 
interactive board, tablets, smartphones, projection 
apparatuses and many other are used currently in the practice 
of teaching foreign languages. All these means are 
consolidated under the name of “digital technologies”. 
Dissemination of digital technologies has also influenced the 
methods of data submission, which is submitted more and 
more frequently in multimedia format. In other words, a 
student in the present-day world may receive information 
simultaneously in several forms: text, graphic, video, audio 
and interactive.  

According to our opinion the issues of human resourcing 
of production organizations shall be solved presently not 
only through teaching specialized technical subjects with the 
use of digital programs, but also in the way of efficient 
teaching foreign languages, which can be attained through 
incorporation of digital tools into the process of teaching of 
specialists-engineers. 

II. LITERATURE REVIEW 

An incorporation of digital tools into a practice of 
teaching foreign languages is recognized in foreign studies as 
one of the basic conditions of increasing efficiency of 
education as well as in the professional activity to follow [2, 
3]. The researcher Prensky M. has introduced the term of 
digital native, i.е. the “digital aborigine” to designate the 
generation Z, that is, the people, who were born in “computer 
era” (after 1995-1996), and whose growing-up coincided 
with the Web 2.0 era. The representatives of this generation 
grew up since their childhood in a saturated information 
environment, and the use of information and communication 
technologies is natural for them penetrating all spheres of life 
[4]. The generation Z apprehends the intricate visual images 
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more efficiently, since a part of brain responsible for vision 
is more developed with them due to a custom to perceive 
information via different gadgets since early childhood [5]. 
The study has shown that this generation prefers interactive 
forms of education to traditional lectures and discussions [5]. 

A modern student spends a greater part of his free time in 
Internet using it for solution of the wide spectrum of tasks, in 
particular, educational tasks. Prensky M. has come to a 
conclusion that mental processes with the representatives of 
digital generation go in parallel, but not in linear fashion. 
They use different methods of concentrating attention 
featuring special intensity and combination of cognitive 
skills [4].  

So, the methods of memory functioning have changed 
with the modern teenagers actively using the Internet search 
engines: now it is aimed not at the containment of certain 
“content”, but at memorizing a source of information, place 
on the Network, where it is stored. The information became 
readily available, which means that it is not necessary to 
memorize it [6, p. 11].  

Taking into consideration the peculiarities of current 
generation, Peregoy & Boyle (2012) and Nomass (2013) 
prove in their works that the use of special Internet 
applications for processing texts as well as online 
dictionaries helps the students master the skills of reading 
and writing in English quicker and more efficiently [7, 8]. It 
happens, first of all, because English is the main language of 
any Internet site.  

It should be noted that a longstanding practice of using 
digital technologies in teaching foreign languages testifies to 
the fact that these teaching aids in their own right do not 
make the process of education more efficient. The scholars 
have also emphasized the fact that the students are presently 
aware of the capabilities of digital technologies and expect 

the active application thereof from education process even in 
humanitarian fields of science, whilst the teachers are just 
changing over now to the use of digital tools, since the issues 
of developing special methods of teaching based on the 
achievements of digitalization have not yet been solved to 
the full extent [9]. 

The creation of a new approach in the West European 
community of scholars to teaching foreign languages named 
CALL as abbreviation of Computer Assisted Language 
Learning, which means language studying with the use of 
computer is one of such methods. The scholars have 
emphasized that the students studying foreign languages with 
the use of CALL programs demonstrate better results than 
those taught according to traditional programs only 
(Asoodeh, 1993 [10] and Kolich, 1985 [11]). Besides, the 
authors note that CALL provides the teachers with a 
possibility of creating individual instructions, which help the 
students work at their own pace.  

Levy, M. (1997) gives a brief description to this term in 
his work as a “search and exploration of computer 
applications when teaching and studying languages” [12]. 
Chapelle, C. A., Sauro, Sh. (2017) reckon that “this term is 
widely used for designating technologies of teaching and 
studying foreign languages irrespective of changing term 
interpretations taking place permanently” [13]. 

According to Davies, G. (2002) CALL is perceived as an 
approach to teaching and studying language, when a 
computer is used as an auxiliary facility for presentation, 
support and assessment of material that is to be studied, 
including normally an essential interactive element [14]. 

The CALL methodology has been progressing gradually 
over recent 30 years and passed through three stages of 
evolvement in its development (Fig. 1).

 

 
Fig. 1. Stages in setting up the methodology of CALL 

 
The issues connected with the impact of modern 

information technologies on the process of teaching and 
learning foreign languages as well as efficient use thereof 
during process of teaching proper have been given 
consideration in a number of scientific publications of 
Russian scholars. М. А. Bovtenko has an opinion that the 
term “computer linguo-didactics” (offered by K.R. 
Piotrovskaya in 1991) is the most easy-to-understand 
meaning from the point of view of coverage of theoretical 
and practical aspects of using information technologies in 

teaching foreign languages and very soon may be superseded 
by the term “electronic linguo-didactics”, since the 
information and communication technologies in teaching 
foreign languages gain ever wider dissemination [15].  

R. K. Potapova considers that the ideas of using various 
sorts of technical teaching aids find the most active response 
in the practice of teaching foreign languages. According to 
her opinion the incorporation of computer technologies into 
teaching process can solve a number of important problems. 
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First of all, it can reduce the time gap between getting to 
know new phenomena and control of results. Secondly, it 
can solve the problem of taking into account individual 
peculiarities of students. Thirdly, it can rectify the process of 
teaching students the techniques of independent work [16, 
p. 54].  

Analyzing all the aforementioned, we arrive at the 
conclusion that the modern generation of students differs 
from their predecessors by a number of important 
peculiarities, which most frequently are not taken into 
account when compiling educational programs and selection 
of teaching methods. We think that wide application of 
multimedia and digital technologies when teaching foreign 
languages will provide for creation of medium required for 

maximum high level of competitive education as well as help 
more efficiently to use the cognitive peculiarities of students 
of engineering professions.  

III. MATERIALS AND METHODS 

The use of digital technologies when teaching foreign 
language takes on the role of one of the stages of enhancing 
efficiency of this process as well as contributes to a deeper 
specialization of students of technical trend due to goal-
oriented introduction of digital elements, which expands a 
spectrum of capabilities of these specialists in the framework 
of professional activity. A process of step-by-step 
introduction of digital tools when teaching foreign language 
is shown in Fig. 2.

 

 
Fig. 2. Milestones of digital tools in the process of teaching foreihn languages [17] 

The execution of the below steps will help to transform 
classical methods of teaching and the students will get 
prepared to fulfilling professional tasks at the production 
facility with simultaneous use of digital technologies and 
foreign languages. 

The use of digital technologies when teaching foreign 
language features the following advantages [17]: 

1. The digital tools help actively involve the 

students into a process of studying subject on the basis of 

interactive communication with the teacher and the group 

members. The tasks in digital programs can be arranged so 

that the students will be able to intuitively study the new 

lexicon and grammar, while the teacher will complement 

teaching with classical methods of material presentation, 

which in general produces a synergizing effect. 

2. The use of digital technologies when studying 

foreign languages helps simultaneously use digital programs 

and apply the knowledge of foreign language already at the 

stage of teaching that will simplify the professional activity 

in specialized programs in future. 

3. The digital tools of teaching foreign language 

open a possibility of interaction with the other groups of 

students, moreover, even in different regions and countries, 

with the aim of a deeper submergence into environment and 

understanding the social and cultural differences. The 

suchlike experience of interregional communication in the 

framework of education helps to apply the skills being 

received in practice. 

4. The modern generation of students has got 

accustomed to use digital technologies universally; 

therefore, the incorporation of digital tools when teaching 

humanitarian sciences, foreign language, in particular, is 

expected by the students and will help them demonstrate 

their capabilities at higher level. 

5. The digital technologies provide a quick 

feedback between the teacher and the students, which makes 

the process of training more efficient and goal-oriented to 

the demands of modern students. 

The studies prove that the use of digital technologies when 

teaching a foreign language develops the skills of 

communication, extends the vocabulary, increases a degree 

of understanding the text [18], however, according to our 

opinion the study of a foreign language with the use of 

digital tools helps not only attain higher results in follow-up 

of teaching but use the knowledge in the framework of 

digital knowledge already at the stage of acquiring 

knowledge, competences and skills according to the 
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program of studying a foreign language, which will come 

forward as an advantage when solving professional tasks in 

specialized digital products in the foreign language. 
The computer approach to the process of teaching will be 

given consideration in this study as a wide spectrum of 
resources and tools comprising information presented in 

different formats on the basis of computer and mobile 
technologies. We consider the following technologies as the 
most required and resultant among the technologies, 
including CALL, when studying a foreign language by the 
students of engineering professions (Fig. 3).

 

 

Fig. 3. CALL technologies used in the research 

These technologies of learning foreign language may be 
used when organizing different forms of students’ activity, 
viz: classroom work; independent work; remote teaching, as 
well as blended teaching, which comprise the elements of 
classroom and remote teaching. 

It is necessary to pay special attention to the fact that 
blended teaching today is the most promising form of 
teaching foreign languages. This form of teaching under 
competent approach helps to combine direct communication 
of students with the teacher and with each other with the use 
of digital technologies in the course of classroom lessons 
with the aim of organizing independent work as well as for 
additional communication through electronic communication 
means.  

We have developed a special curriculum, which included 
the elements of remote teaching and traditional practical 
lessons in the computer laboratory with the use of 
specifically created educational multimedia presentations. 
The entire course has been divided into a starting test, 12 
practical lessons, independent (remote) work of students and 
a final test. Every practical lesson has been accompanied by 
a multimedia interactive presentation specifically developed 
by ourselves.  

Among many scientific methods for conducting 
investigation we have decided in favor of an “experimental 
design”, which corresponds to a method of conducting 
research, when the research objects (in our case these are the 

students of engineering professions of the 4th course of 
studies) get randomly distributed into two groups: a group 
exposed in the framework of a program and a control group, 
that is, the basis for comparison.  

We consider that the study of influence of digital 
transformation of the process of teaching a foreign language 
particularly for the students of engineering professions of the 
generation Z will help to improve the mechanism of human 
resourcing of production organizations, since digitalization 
encompasses presently the ever growing number of sectors 
of economy for forming up the digital economics, which is a 
global trend of the recent years. 

IV. RESULTS 

In the course of four months both groups have studied the 
same material, though the experimental group has studied it 
on the basis of blended approach, which includes both 
traditional methods of teaching and the CALL methods. The 
control group has studied using traditional methodology 
only. Both groups had a feedback with the teacher. The 
lessons took place once a week for 1 hour and 20 minutes. 

Prior to beginning the experiment the students had been 
asked a couple of questions, which concerned their previous 
computer working experience, staying in English-speaking 
countries, intention to study foreign languages and aspiration 
to use it in future practice. The results of this survey are 
demonstrated in Table 1. 
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TABLE I.  SURVEY OF STUDENTS BEFORE THE EXPERIMENT STARTS 

 
 

Similarly, the students of the experimental group (before 
the experiment start and after its completion) have been 
asked, how frequently they used computer technologies for 
improving their knowledge of the foreign language and how 
much did they like using these technologies.  

The results acquired before the experiment show that the 
study of English by means of computer software and the use 
of websites of social media have been approved by 95% of 
students. As for the online audio and video, 17 students 
(85%) have indicated the same, that such websites as 
“YouТube” and ”Skype” application have positively 
influenced the study of foreign language. At last, 18 students 
(90%) consider that the applications for smartphones and 
tablets (e.g., grammar of studying English, Dictionary.com, 
dictionaries and thesauruses) can improve studying English, 
whilst 16 students (80%) have noted that the software for 
text processing (Google Docs and Microsoft Word), 
definitely, has a positive influence on studying English. 

A repeated survey already after experiment has made it 
possible to come to conclusions that the percentage of 
students considering that the use of computer technologies 
contributed to the improvement of studying of foreign 

language has increased. We have seen that 15 students (75%) 
prefer to use technologies for improving their skills of 
speaking, reading, writing and listening, 16 students (80%) 
like to study English through websites and online teaching.  

Comparing the acquired survey data before experiment 
with the survey after experiment, we have arrived at the 
conclusion that the use of computer technologies at the 
lesson has changed the opinion of some students on the 
efficiency thereof for the better; especially it concerns the 
use of multimedia presentations. The number of students, 
who agree with the efficiency of using presentations during 
practical lessons, has increased significantly (up to 90%).  

After four months, having collected the necessary 
information on the basis of mentioned tools and procedures, 
we have conducted analysis of data and checked, how much 
efficient was the use of the modern digital and multimedia 
technologies when studying foreign languages.  

We have compared the results of all tests carried out in 
both groups and have come to a conclusion that the level of 
mastering language has increased significantly in the 
experimental group, whilst there were no such improvements 
in the control group (Fig. 4).

 

 
Fig. 4. Comparative charts of scores obtained by students in both groups as a result of testing 

The students had different experience of work with 
computers and the speed of fulfilling tasks was different. 
Accordingly, the students having no skills of work with 

computer have encountered great difficulties in fulfilling 
tasks than the others. Hyun, E. (2005) mentioned about it in 
his research, when he noted that, “The students having less 
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knowledge about computer as the tool for education or game, 
demonstrate a low level of workmanship and spend more 
time for purposeless clicking on images and buttons on the 
computer screen” [19, p. 87]. Thus, we have arrived at the 
conclusion that knowledge how to use computer has great 
influence on the motivation of students, which in turn 
influences their productivity in the process of education. 

The second condition that will also have significant 
influence on the results of academic activity, with the use of 
CALL technologies is the gender of students. Though a 
greater part of our sample is represented by the girls and we 
do not take into account the gender difference, however, the 
preceding studies have shown that the male students have 
higher computer skills than the girls. We have found 
confirmation to this fact in studies of Yang & Lester (2005), 
who affirm, “Studies have shown that the boys and men have 
more computer-related experience for solving different tasks, 
as well they use computer more frequently than the girls and 
women” [20]. Nevertheless, the students-girls have 
demonstrated a certain will and acquired good results, since 
it is not enough to have knowledge how to use computer 
only for studying foreign languages.  

In general, the research has shown that the use of digital 
technologies in the course of teaching foreign languages to 
technical professions of the generation Z increases the 
effectiveness of studying subject. The transition to the sixth 
technological mode contemplates a comprehensive 
incorporation of digital technologies, especially in the 
framework of industrial sector, which requires development 
of the mechanism of human resourcing of production 
organizations. The study of foreign language is one of the 
elements of successful professional activity in the 
engineering fields; therefore, the digital instruments in the 
course of teaching foreign languages are to be used more 
intensively with the aim of developing human resources of 
the country in the field of technical professions. 

V. DISCUSSION 

Presently the mechanism of human resourcing of 
production organizations takes on the role of one of the tasks 
of a comprehensive digital transformation of economics, 
which demands improvement of educational programs of 
profession-oriented field-specific educational institutions in 
the direction of extending the practice of using digital 
teaching tools [21,22]. The education of specialists-engineers 
should be based on the comprehensive use of digital 
technologies even when studying foreign languages, since 
the modern requirements of professional activity include the 
competence of using the acquired technical knowledge and 
competences in the framework of specialized digital 
programs, which require the knowledge of the foreign 
language. Moreover, the production activity performed under 
conditions of globalization most frequently imply the 
interaction with the foreign partners, which also requires a 
high level of knowledge of foreign language by engineers. 

The teaching of foreign language with the use of digital 
technologies has gained currency, first of all, in the 
framework of humanitarian professions. The most 
widespread digital tools when teaching foreign languages are 
represented in this case by the platforms of remote teaching, 
preparation to discussing material at the lesson through 
writing essay and handing it over in electronic format, 

personal blogging in the selected sphere in foreign language, 
using mobile devices and video communication for 
interaction with other groups and expansion of understanding 
of subject being studied [23].  

According to our opinion the teaching of foreign 
languages to representatives of technical professions requires 
not only the application of universally accepted digital tools, 
such as e-mail and facilities for video communication, but 
also the more intensive study on the basis of specialized 
digital methodologies aimed at training the highly-qualified 
engineers capable of running professional activity under 
conditions of forming up digital economics. 

Since the use of computers and, hence, the Internet is 
propagating quickly all over the world, it is necessary to 
encourage the teachers of foreign languages to use electronic 
teaching platforms as an available auxiliary educational tool 
to facilitate teaching foreign language. These changes take 
place due to a growing interest and motivation of students to 
use up-to-date electronic technologies. Provided the 
electronic teaching platforms are used correctly at the 
lessons, the teachers will be able to devote some portion of 
limited time at the practical lesson to other productive skills.  

The teaching of technical professions being educated 
under conditions of digitalization of production activity 
demands incorporation of various digital tools into the 
process of teaching foreign language with the aim of training 
personnel capable of performing work in specialized digital 
programs as well as interact in the framework of inter-
country professional community under conditions of 
globalization and dissemination of concept of digital 
economics. 

VI. FINDINGS 

The generation Z has got accustomed to use digital tools 
and, moreover, it expects that the process of education will 
also be connected with an active use of digital tools; 
therefore, it is important to take into account the peculiarities 
of information perception by the modern students and 
transform the traditional approaches to teaching. 

The experimental study carried out during autumn term 
of academic year 2018/2019 made it possible to arrive at the 
conclusion that the use of the CALL methodology in the 
course of teaching foreign language had positive results. The 
study testifies to the fact that a computer as a tool and 
electronic platform for remote teaching may help the 
students of engineering professions to improve their level of 
mastering foreign language. It has been proven in the 
framework of investigation that the students prefer to use 
digital technologies for improving their skills of speaking, 
reading, writing and listening comprehension, basically 
because they consider technologies as the most important 
tool of developing their creative capabilities. The teaching 
foreign language in engineering universities has specific 
peculiarities from the point of view of vocabulary, grammar 
and development of skills of reading, writing and listening 
comprehension, and the process of teaching is the most 
efficient in case of using digital technologies. 

Thus, the incorporation of digital tools into the process of 
teaching foreign language to representatives of engineering 
professions of the generation Z is an efficient method of 
improving human resourcing of production organizations. 
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The ransition to the sixth technological mode and 
evolvement of digital economics demand from employees 
the skills and competences of working with digital 
technologies in the process of effecting professional activity, 
which requires revision of classical methods of teaching in 
the framework of educational programs not only in 
specialized disciplines, but in the subjects of humanitarian 
trend, particularly, in foreign languages.  
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