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Abstract. In order to survive and evolve the humanity needs
changes and transformation. Changes in education are of particular
importance because education plays a crucial role in creating a
sustainable future. Today, we are undergoing digital transformation
in all areas of our life, but educational institutions are only taking
the first steps to become digital. Digital transformation of education
should involve not only using computers at classes but designing
new methods of teaching and learning as well. Technologies should
benefit education. The purpose of this work is to share the
successful experience of educators of the English for  engineering
technologies department at Bauman University in designing a new
multimedia two-year English course for undergraduates at technical
universities. The course “English in the Digital Age” includes a
Student’s Book in the digital format with integrated audio and
video authentic materials, a Workbook with the key and mock tests,
a Teacher’s Resource Book with detailed teaching notes and an
online course for English grammar drilling with an answer reveal
function and personalized testing with automatic assessment. The
course essential feature is that an online self-study grammar course
and face-to-face learning process are successfully combined and
personalized. The benefit of the work is the best practice in creating
a basis for digital transformation of learning and teaching English
at a technical university.

1 Introduction

Today, higher education in Russia is challenged with needs for digital transformation.
Many researchers believe that the social and economic health of countries will even more
depend on the quality of education of their citizens. The advent of a so-called "knowledge
society", the transformation of information and media require a high level of qualification
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and knowledge. That is why modern education systems must be effective and efficient in
order to achieve their goals.

The system of higher professional education in Russia is going through a difficult
period of reforms. This process affected not only the structure, but also the content of the
educational process in higher education. The requirements for the professional
competencies of graduates including English proficiency have increased. At the same time
the number of academic hours for in-class learning remains the same or even reduced.
Teachers of English faced a problem: how to solve this contradiction? The Federal State
Educational Standard (FSES) defines students’ workload as a combination of their class
work and individual independent work. This means that the student’s individual work must
be carefully planned, effectively organized and systematically checked [1]. Therefore,
educators of English for engineering department of Bauman University came up with an
idea to design a new English course applying digital technologies and a blended learning
technique. Transformation of education technologies should give a way to new forms of
individual, pair and group work, without which it is impossible to form social and
communicative skills of professionals.

The purpose of this paper is to share the best practice of BMSTU English teachers (L-3
department) in creating a new two-year multimedia English course for future engineers
"English in the Digital Age", including a Student’s book with integrated authentic audio
and video materials, a Workbook which contains a variety of practice exercises that review
grammar and language areas presented in the Student’s book with the key and mock tests
[2, 3], teaching notes and an online course for English grammar drilling with an answer
reveal function and personalized testing with automatic assessment. (Fig.1). Online testing
allows our students to try a mock test before a real one thus making the process less
stressful. We are able to personalize learning more now than ever.
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Fig. 1. A new English course: “English in the Digital Age

2 Innovative teaching techniques

Through the digital transformation and the rise of educational technology, teachers have
begun making drastic changes to their instruction, assessments at a much faster rate than
expected. New teaching approaches and education innovations have recently appeared. One
of the most beneficial is blended learning. This innovative technique was driving while
designing the multimedia course since blended learning gives more responsibility to
students, as it involves less direct instruction from the teacher and more discovery-based
methods of learning. Blended learning is an example of how students can control certain
elements of their learning by making decisions about things like where and at what pace
they move through material [4]. Another innovative technique is adaptive learning [5]. It is
similar to blended in that it, too, allows students to make decisions about things like the
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timeframe and path of their learning. Adaptive learning technology collects information
about student behavior as they’re answering questions, and then subsequently uses that
information to provide instant feedback in order to adjust the learning experience
accordingly.

The use of innovative teaching methods should be an essential skill for English teachers
in tertiary/vocational education. The term innovation (English innovation from Latin
innovatio), which is translated from English as something new, innovative [6], was
introduced into the scientific literature by the economist and sociologist Joseph
Schumpeter, who considered the innovation as a source of development [7]. Pedagogical
innovation, in contrast to pedagogy, is a relatively young branch of science but recently it
has attracted genuine interest from an increasing number of teachers and educators [8-20].
They made a significant contribution to the study and development of educational
innovative methods.

A. V. Khutorskoy studied the issue of innovative methods development and their
implementation in the learning process and offered the following definition of the
pedagogical innovation: “A pedagogical innovation refers to the doctrine of creating
pedagogical innovations, their evaluation and development by the pedagogical community,
their use and application in practice” [21]. Researchers Brewer and Tierney [22] believe
that an innovation can be the result of inspiration, continuous creative and mental activity
of a teacher or it can be “pushed” by new available technologies. Any innovation includes
three main stages: the birth of an idea, its implementation and the result that is the result of
the idea which leads to a change. In education, innovations can manifest themselves in the
form of a new pedagogical theory, methodological approach, teaching technique,
educational tool, educational process or institutional structures, which, when implemented,
produce significant changes in teaching and learning that results in better student learning.
Thus, innovations in education are designed to increase the productivity and effectiveness
of training and / or improve the quality of training [23]. But it should be noted that the
efficiency of teaching depends not only on innovative technologies or training, but on
students' potential learning, intellectual, emotional and psychological abilities. All
innovations are ultimately aimed at changing qualitative and / or quantitative indicators of
learning outcomes:

* qualitative: better knowledge, more effective skills, important competencies, personal
and professional development, advantageous employment and high working efficiency;

* quantitative: improved training parameters, such as test results, the amount of gained
information, the number of acquired skills or competencies [24].

There is another way to evaluate innovation: it can be assessed by novelty, originality and
a potential effect.

If we analyze the current innovations in education, we can see that the vast majority of
them are associated either with technological electronic devices (laptops, tablets, and
smartphones) or with technological training systems and materials, e.g. the Learning
Management System (LMS), educational software and web resources. A technology has
always served as both a driving force and an instrument of innovation in any area of human
activity. Information and communications technologies (ICT) have firmly established itself
in our educational system. The role of ICT in learning English has changed over time,
especially in recent years since not only the opinion on teaching English has changed from
behaviorist to communicative and integrative, but technologies have become more common
in everyday life, especially in the professional world. This all impacted the way the ICT is
used in English classes today. Here are the main benefits of using the ICT in English
classes [25]:

1. It provides communication and students interaction.

2. It promotes understanding the cross - cultural issues in various fields and professions.
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. It provides profession insight and enhances student learning productivity.

. It utilizes authentic materials in specific disciplines and professions.

. It creates an authentic audience including external experts in specific areas.
. It develops students’ cognitive abilities and critical thinking skills.

. It provides collaborative learning.

. It focuses on learners and considers their specific needs.

9. It meets the emotional needs of students and increases their motivation to learn a
foreign language.

10. It promotes students autonomy and individualization of learning.

An important distinguishing feature of innovative technologies is their interactivity, the
involvement of students in the learning process, the transition from informative forms of
learning to active ones when learning becomes not the translation of knowledge but the
active production of independent ideas and students’ collaboration. Therefore, blended
learning is gaining more and more popularity. For traditional universities a blended learning
environment is natural, as it offers a bridge between traditional practice and online
education [26]. Teaching and training in blended forms provides a learning environment
that improves real - time interaction with teaching materials, discussions with teachers and
classmates, as well as the opportunity to provide effective feedback without having to wait
until the “next meeting in class” as it often happens in traditional teaching environment.
The driving factor for increasing use of blended learning is that present-day students are the
generation used to get immediate results by interacting with technological devices. Thus,
such students expect a similar experience of “convenience and flexibility” from their
educational process.

When we discuss innovative educational technologies, we cannot but consider the
opportunities of multimedia tools that can be used in teaching English. Multimedia is an
interdisciplinary technology that uses the multisensory nature of people, since we usually
use several senses - sense of sight and hearing to communicate with each other. Among the
advantages of multimedia educational tools is that it enables to present various aspects of
the English language with the help of video, audio, animation, etc. and therefore, new ideas
become more clear. Moreover, multimedia makes students more involved in the classroom
activities and assists them in learning new information in a foreign language.

In order to prepare comprehensive and effective multimedia, it is important to know the
basic principles of using multimedia [27]:

1) a complementary principle: to ensure a better memorizing and understanding the
subject, various aspects of one issue should be presented in different media formats in an
additional order;

2) relevance to the topic: the components of multimedia presented in various media
(video, pictures, graphics and diagrams) should match and create an unified whole;

3) compatibility of a new material with the knowledge obtained by students previously:
images, diagrams, signs, symbols or other multimedia information should be clear to
students who are to comprehend the received information;

4) possibility to download provided information: preparing multimedia tools for an
English class, especially audio and video recordings, a teacher must make sure that
authentic teaching tools are presented at a controlled speed and there will be no overload of
students' ability to process the information.

Multimedia tools help create a creative environment in a classroom and increase
students’ motivation. We considered all the advantages of the above mentioned innovative
educational technologies while designing a new course in English for engineering students.
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3 Materials and Methods

When designing teaching materials, it is important to arrange and structure them properly
[28]. Considering the requirements of the Federal State Educational Standard to a foreign
language competence of engineering students, we have developed materials for a new
course in English on a module basis. We have designed a range of tasks for each module
taking into account the specific features of cultural, scientific, professional competences of
future graduates since modules can vary not only in content, but also in terms of language
complexity but keeping a single topic for the module. Modules are easy to combine. The
modular course is more mobile and flexible, while the diversification of the content is
easily maintained.

The target audience of the course is undergraduates - students of the 1st and 2nd years
of study. A multimedia course book and online course are designed for 136 in-class hours
(4 terms, 17 academic weeks per term, 2 academic hours per week) and consists of four
parts, each of which includes 3 modules. Modules cover various areas of communication:
socio-cultural, educational, cognitive and professional. The authors used competency-based
and professionally-oriented approaches.

The course book is well structured. Each module consists of four lessons, each of which
contains a variety of lexical and grammar exercises, there are assignments for listening and
for stimulating spontaneous statements on the topic that facilitate speaking and listening
skills. At the end of each module there is a brief topical vocabulary that students can use in
classes or when they work independently at home. The main vocabulary to be mastered is
presented at the beginning of each module. The material of each module includes topical
issues for discussions, short texts related to the subject of the discussion, several video or
audio files to foster listening skills and exercises to develop students' speaking skills.

Before designing a new course, teachers of the department were invited to take part in a
survey developed by our colleagues. The questionnaire included a number of questions,
ranging from the teachers’ age and proficiency level to the various teaching methods and
techniques used in the class, for example:

My students do the following activities in class:

Reading activities:

* Reading aloud:
often 65%, sometimes 30%, seldom 5%, never 0%
« Silent reading (for general/specific information):
often 35%, sometimes 60%, seldom 5%, never 0%
» Text comprehension exercises, €. g. true/false statements, key questions, putting items
in the right order:
often 60%, sometimes 40%, seldom 0%, never 0%
* Predicting before reading/listening:
often 17.6%, sometimes 52.9%, seldom 23.5%, never 5.9%
* Guessing the meaning of words from context:
often 52.9%, sometimes 35.3%, seldom 11.8%, never 0%
* Translating terminology:
often 70.6%, sometimes 23.5%, seldom 5.9%, never 0%

Writing activities:

* Doing writing tasks (e. g. drafting, editing, and revising the text):
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often 35%, sometimes 17.6%, seldom 41.2%; never 5.9%
* Writing abstracts:
often 11.8%, sometimes 47.1%, seldom 29.4%; never 11.8%

Speaking activities:

* Brainstorming:
often 25%, sometimes 50%, seldom 25%, never 0%
* Oral summarizing:
often 47.1%, sometimes 52.9%, seldom 0%, never 0%
* Discussion-debate:
often 41.2%, sometimes 47.1%, seldom 11.8%; never 0%
» Making presentations:
often 52.9%, sometimes 41.2%, seldom 5.9%;, never 0%
» Simulation of a professional activity/ a role play:
often 25%, sometimes 31.3%, seldom 31.3%; never 12.5%

Listening activities:

* Listening for general/specific information:

often 8 47.1%, sometimes 47.1%, seldom 5.9%, never 0%
¢ Pronunciation work:

often 17.6%, sometimes 47.1%, seldom 35.3%, never 0%,

In class I try to teach my students to:

« Listen to lectures and take notes:
always 11.8%; often 17.6%, seldom 52.9%, never 17.6%
» Read and understand specialist / vocationally-orientated literature
always 47.1%; often 52.9%, seldom 0%, never 0%
» Speak on everyday topics:
always 17,3%; often 47.1%, seldom 35.3%; never 0%
» Speak on professional topics:
always 17.6%; often 70.6%, seldom 11.8%, never 0%

How much use do you make of:

Course books published abroad 63.2%
Course books published in Russia 63.2%
Home-made materials/booklets 84.2%
Personal set of photocopied materials 63.2%

I have ready access to the following:

Computer 85%
E-mail 70%
Internet 65%
Video 60%
Tape-recorder /player 60%
Photocopier 55%

Analysis of the questionnaire results helped in the material selection and the
development of tasks. To make the course efficient and beneficial for our students we asked
them about the most difficult activities in learning English and what could facilitate their
EL learning. The results are presented on the charts (fig. 2, fig. 3). We used that
information to provide instant feedback in order to adjust their learning experience
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accordingly. They helped us to distribute and focus teaching materials in modules and
online course.

B authentic audio and video materials

B grammar exercises

M presentations

mindividual online tests

® English language spelling

M spontaneous translation from Russian

into English
I texts translation

Fig. 2. The most difficult activities for students
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Fig. 3. Students suggestions on EL learning

4 Results

To drive innovation, an adequate level of knowledge and skills are essential. One of the
conditions to create an effective English course is the integration of modern innovative
teaching techniques and digital technologies, as well as creation of an effective system of
multi-level language proficiency evaluation, which will help maintain continuity at all
stages of training and provide the necessary level of integration. We decided to develop a
course which students could benefit for developing their speaking skills. So, all classroom
activities are designed so that students are able to use every minute for their speaking skills
development. Designing a new course book, we considered not only the amount of
knowledge that our students should possess or their shaped skills, but also their cognitive
abilities and socio-cultural experience. It is well known that students easily master a foreign
language when the material is interesting and its complexity corresponds to the level of
students' language proficiency. Therefore, topics for discussion were carefully selected.
Engineering students are primarily passionate about the study of engineering subjects [29].
In this regard, the topics of the modules were selected so that they were interesting and
familiar to students, for example: “Renewable energy sources”, “Communication
technologies”, “Robotics and artificial intelligence”, “Innovative technologies”, “Space-
enabled materials”, etc.
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To create a communicative environment, the choice of material and the selected
vocabulary are not enough, but certain teaching techniques and tasks are required. The
developed modules include many tasks for team-work, work in pairs, in small groups, when
students discuss the watched video or read text (interactive approach). To inspire real-life
situations, role-plays (interviews with famous scientists, preparation for the expedition to
Mars, etc.), round table discussions and mini-conferences are offered. A number of web
quests, presentations, debates, and project assignments, which are successfully used for
speaking skills evaluation, were developed and integrated into the course. Learning
activities in face-to-face learning highly appreciated by students are presented on the chart
(fig.4). Completing the assignments students not only learn new vocabulary, gain additional
knowledge on a specific topic, but also learn to analyze information, draw independent
conclusions, work in a team, and advocate their point of view.

m round-table talks, discussions, dialogues and debates - 70
B presentations and their following discussions - 32

m work with authentic video and audio materials - 20

® reading articles / texts in English - 7

W grammar exercises - 5

m learning new vocabulary - 4

translating sentences / texts - 2

Fig. 4. Face-to-face learning activities highly appreciated by students

Due to the digital technologies students can study independently. The course book is
published in two formats: hard and soft. The digitized version is easily downloaded to
students' smartphones and tablets. It makes the multimedia tool available and attractive.
Students don’t need special equipment (computer, speakers, projector, and screen) to listen
to dialogues or watch the training video. Thus, this approach allows us to individualize the
learning process. Now the student can independently listen to or watch the video, pausing
or repeating the passage again. This is a good motivation for the development of listening
skills, which for many years was considered one of the most difficult in mastering English
language.

The developed online grammar course enables students to drill grammar structures and
do exercises with the individual pace as well. The course consists of English grammar
theory (presented in a native language), grammar exercises for drilling, and a variety of
tests. A test is formed automatically at the moment when a student starts doing it. It ensures
an absolutely individual set of assignments. What is more essential for students is that they
can make their own decisions what and when to train. Many of them don’t need much
grammar drilling and they can use their time for other activities. But those who need
grammar drilling have unlimited opportunities to improve their grammar knowledge and
skills. It leads to better test results (fig. 5).
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Fig. 5. Individual online grammar practice impact on students’ tests results
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Students’ self-checking is another important issue that we managed to solve. A
workbook was developed to consolidate the skills acquired at the classroom, and to develop
the skills of independent work with information from the English-language information and
educational resources. All the tasks presented in the workbook are coherent with the tasks
for the classroom work and are similar to test tasks carried out at the end of each module. In
addition to the workbook, students can check their knowledge and skills in the online
course.

To evaluate the efficiency of the developed course, our colleagues were offered a
questionnaire about the priority learning activities, the time allotted for each of them in a
class, types and results of students’ knowledge and skills assessment. The survey results are
shown in Table 1 and Table 2 [30].

Table 1 Priority teaching and learning activities

Teaching and Completed Time Consumption Time chs:tlgsl‘asutlon n
Learning Activities (yes/no) (min.) Min. — Max. (%)
speaking yes 30-45 30-50
Iexwal/gr_ammar ves 15-20 20-25
exercises
listening yes 15 5-10
reading yes 12-13 10-15
translation yes 8-10 5-10
writing yes 5-10 5-10
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Table 2 Students’ English language proficiency evaluation

Activity & Assessment Types Re(‘:'/l: Its
Speaking: 80
Presentations
Debates
Reports
Grammar /vocabulary: 75
test
Reading: 95

T/F exercises
Multiple choice
Answers to questions
Listening: 75
T/F exercises
Multiple choice
Answers to questions
Translation: 78
Test
Writing: 60
Letter (formal/informal)
Paragraph
Student’s profile
Form / application / invoice
Short story
Report
Essay

5 Conclusion

To create a solid digital transformation strategy, you must work collaboratively, identifying
your core aims and goals, as well as the technologies, methodologies and innovations you
will need to achieve them. A technology is considered innovative and effective when it
reduces time and effort to accomplish the task, assists in obtaining more information and
fosters the required competencies. In our case, this effect is obvious. The in-class learning
activities have been redistributed from receptive types of learning activities to productive
ones due to the designed course. The new digital technologies and innovative teaching
techniques are exciting and offer previously unthinkable possibilities to students, but they
require constant IT support. As educational institutions continue to jump on the bandwagon
and adopt these digital transformation trends, we must consider the current paradigm for
technology instruction and move toward a learner-based approach. As student expectations
increase, our responsiveness to those needs must increase as well.
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