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Abstract: The modern world requires engineering specialists with excellent hard skills as well as soft
skills that contribute to better communication, creativity, and self-realisation of a person. The authors
discovered that modern educational standards are starting to focus on soft skills development,
proposing requirements for educational programs that contain competencies covering soft skills.
To fulfil such needs, there is the productive method of foreign language teaching that implies
interactive technologies and masters foreign language communicative competence and soft skills at
once. Therefore, the study aimed at developing a technology of soft skills development in engineering
foreign language education using the productive method and checking its effectiveness. The authors
designed a questionnaire and investigated engineering students’ opinions on a need to develop soft
skills, which revealed high relevance of the topic, and the possibility of their development while
studying a foreign language, which proved the productive method’s prospects. Based on findings
received and literature analysed, we implemented case studies, problem-based learning, and essay
writing in the technology and designed assessment criteria. Testing of the technology was performed
by a pedagogical experiment, where qualitative and quantitative methods were applied. To critically
analyse the results, we used Cronbach’s alpha, which revealed good reliability of the questionnaire,
and t-test showed high efficiency of the technology that improved students’ soft skills.

Keywords: soft skills; productive method; foreign language teaching; engineering students; educa-
tional standards; professionally oriented foreign language; EMI

1. Introduction

Nowadays, there is a high demand for engineering personnel who obtain not only
hard skills, which are theoretical knowledge and practical skills related to a specialty of a
person, but also soft skills consisting of communication skills, creative thinking, analytical
and managerial skills, and interpersonal skills and qualities. An issue of developing such
skills in future engineers arises urgently, as a lot of scientists highlight the relevance of soft
skills development according to plenty of surveys studying employers’ requirements for
employees [1–4]. However, sometimes there is a gap between the employers’ requirements
presented in their job advertisements and really demanded skills, as well as a huge variety
of soft skills components proposed by scientists and lack of focus on development of
soft skills within higher education. For example, scientists reveal how much training
at the university contributed to the formation of these skills and come to the following
conclusions: discrepancy between the significance of soft skills for graduates and their
formation is more than 10%; activities carried out by the university to adapt and socialize
the personality of students contributed to the formation of only basic communication
skills; only 10% of the study time in universities is devoted to the development of soft
skills [2,5–7].

Educ. Sci. 2021, 11, 276. https://doi.org/10.3390/educsci11060276 https://www.mdpi.com/journal/education

https://www.mdpi.com/journal/education
https://www.mdpi.com
https://orcid.org/0000-0001-8022-348X
https://orcid.org/0000-0002-0573-0980
https://doi.org/10.3390/educsci11060276
https://doi.org/10.3390/educsci11060276
https://doi.org/10.3390/educsci11060276
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/educsci11060276
https://www.mdpi.com/journal/education
https://www.mdpi.com/article/10.3390/educsci11060276?type=check_update&version=3


Educ. Sci. 2021, 11, 276 2 of 15

All this confirms the fact that currently, training at the university level is more aimed
at the development of professional knowledge and hard skills. As a result, higher school
teachers do not exactly understand which soft skills they need to develop in their students
and how to do it so as to fulfil employers’ and societal needs. This is especially of high
interest for Russian educators, as the topic of soft skills development within Russian
higher education is now on the top among researchers. Therefore, there is a need to
clarify the concept of soft skills and find useful methods of their development within the
higher education.

As long as most scientists consider communication skills and creative thinking basic
components of soft skills [2,8–12], engineering foreign language education can allow
teachers to develop students’ soft skills with the use of communicative and interactive tasks,
which can be implemented within a productive method of teaching a foreign language.
The productive method is the method of teaching the foreign language that involves usage
of various interactive teaching technologies, electronic educational resources and is aimed
at advancing not only foreign language communicative competence, but also interpersonal
skills and personal qualities of engineering students [13], which are also components of soft
skills. According to A. Rubtsova, D. Byleva, and other scientists, the productive method
implies organization of the educational process considering professional and socio-cultural
situations, in which students learn to solve specific practical, research, organizational
and communicative tasks, thereby gaining personal experience of self-determination and
self-realization. Moreover, the productive method also provides an opportunity to develop
students’ skills when working independently in an online format [13,14].

The productive method can be applied in engineering foreign language education us-
ing the following interactive teaching technologies: case studies [15], a teaching technology
“portfolio” [16], problem-based learning [8,11,17], discussions and debates, role-playing
games, a project method, written tasks related to the future professional activities of
students [18,19], gamification, storytelling, situational learning [20,21] and collaborative
learning [22,23]. Following the findings of the scientists, we can conclude that the most
effective productive technologies for the development of soft skills in engineering foreign
language education include the following: (1) case studies; (2) problem-based learning;
and (3) essay writing.

First, I. Zueva considers case studies to be the most effective technology to develop
soft skills, which the author divides into practical, training and research cases, involving
engineering students in research and professional activities through a professionally ori-
ented foreign language. With the use of this technology, the students apply theoretical
knowledge of phenomena included in their future profession and use their creativity to
solve professional tasks set by the teacher, therefore developing their search and analytical
abilities, information presentation skills and also increasing the level of foreign language
communicative competence [15]. The process of solving cases includes the following activi-
ties: search for feedback, self-learning and learning from the experience of others; solving
special tasks that develop certain competencies and eliminate shortcomings; inclusion
in the study of the material through its presentation in the form of a related story by
identifying its emotional and personal significance; self-development in the process of
work [24].

The second useful productive technology is problem-based learning which shows
its effectiveness in experiments made by different researchers [17,25]. In problem-based
learning, students are offered a certain situation related to their professional activities, for
which it is necessary to prepare a solution and present it in the form of a presentation. In
a small group, students independently distribute the roles and the front of work among
themselves, which consists of studying the theoretical material on the topic, developing
ways to solve the proposed problem, discussing and describing the chosen solution, and
ultimately presenting the entire result to other classmates. At the same time, without
the use of soft skills and proper interaction, the problem cannot be successfully solved,
since each of the group members is responsible not only for their work, but also for the
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final result [8]. While finding the solution to the problem, students develop their soft
skills, which include creativity, interpersonal qualities, teamwork skills, leadership skills,
self-regulation, and time management skills [11,26]. Problem-based learning is a more
complicated and broader activity in comparison to the case study and requires more time
for preparation and solving the problem.

Finally, soft skills imply possessing not only oral, but also written communication
skills that can be advanced with the use of essay writing related to the future professional
activities of students [18]. Writing composes of not just knowing the writing strategies for
various types of essays, spelling, grammar, and lexical rules; the writing process involves
using and developing search and analytical skills, planning skills, and creative and critical
thinking. Therefore, writing is also regarded as a productive technique to master soft skills,
which are needed for a specialist to be able to conduct business correspondence, prepare
written reports and just chat online with colleagues to discuss multiple ideas [14,27,28].
Writing tasks for engineers should include a situation or a problem to solve that will create
a challenge for them and motivate them to generate new ideas or innovate existing ones
using their creativity and other soft skills [29,30]. Moreover, a written task can be made
in an online format as information and communication technologies now can simplify
both the process of writing, developing technology and numeracy skills of students, and
teacher’s evaluation of the work, helping them adapt to educational innovations [31,32].

Thus, by developing engineering students’ soft skills within foreign language educa-
tion, we can master their creativity, which is as important as hard skills due to specifics of
engineers’ professional activities. Engineers need to use creative thinking to invent new
technologies for society and make breakthroughs to better people’s lives. Having reviewed
the literature, we examined how certain interactive technologies can be applied for soft
skills development in a higher school, but there was no correlation between the productive
method, foreign language teaching and soft skills development, therefore, our research
question is to check whether the productive method can be useful for soft skills develop-
ment in engineering foreign language education. Consequently, the main purpose of our
research is to develop a technology of soft skills development based on the productive
method which will be applied in engineering foreign language education. To achieve this
goal, we had to complete the following tasks:

1. To study the scientific literature on the topic of the productive method as a basis for
soft skills development in engineering foreign language education;

2. To analyse soft skills implementation in the system of engineering foreign language ed-
ucation;

3. To carry out a survey studying engineering students’ opinions on the need to develop
soft skills and a possibility of their development while learning the foreign language;

4. To develop components of the technology of engineering students’ soft skills develop-
ment based on the productive method;

5. To conduct experimental training and perform statistical analyses of the obtained
data in order to prove the efficiency of the technology described in the paper.

2. Materials and Methods

The information for the research was sourced from the review and analysis of the
literature concerning the productive method for teaching a foreign language, soft skills
development, and usage of productive activities to advance soft skills. For this purpose,
diverse scientific papers, articles, and books were scanned. Moreover, we studied several
Russian educational standards and CEFR to discover the implementation of soft skills in
such acts.

The experimental training was conducted using empirical methods which included
the following stages.

1. Conducting a survey: (1) designing a questionnaire to investigate students’ opinions
on a need to develop soft skills and a possibility of their development while studying a
foreign language; (2) carrying out the survey with the use of the designed questionnaire
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among engineering students of the 1st–3rd years of education in Peter the Great St. Pe-
tersburg Polytechnic University (SPbPU), Russia. All 192 respondents volunteered to take
part in the survey; they were informed about the objective of the study and guaranteed
anonymity; (3) finding out the reliability of the questionnaire with the use of SPSS program
and Cronbach’s alpha coefficient. The detailed description of design and validation of the
survey is presented in the Section 3.2.

2. Designing the components of the technology using the productive method for
developing soft skills in engineering foreign language education. For this purpose, we
propose to apply the case study, problem-based learning, and essay writing as the most
effective productive activities for soft skills development. Furthermore, we designed
assessment criteria for evaluating completion of these tasks and mastering all groups
of soft skills, as well as stages of organizing productive activities in engineering foreign
language education for the experiment.

3. Quantitative and qualitative research methods: a pedagogical experiment in the
experimental group of students. During the preliminary stage of the experiment, we
tested the level of students’ soft skills development using the questionnaire developed
by the Laboratory of soft skills competencies of Southern Federal University (Rostov-on-
Don, Russia) uploaded into the Moodle, which is detailed in Section 3.3. The initial stage
consisted of monitoring the development of soft skills of the participants with the use of the
case study, while the intermediate stage was composed of implementing and evaluating
the problem-based learning of the students; both stages included the participants’ peer
assessment and the teacher’s evaluation of the students’ progress using the designed
assessment criteria. At the final stage, the essay writing was implemented to master soft
skills, where our assessment criteria and the IELTS Writing band descriptors were used for
evaluation. Eventually, we examined the development of soft skills of the students of both
the experimental and control groups to conduct further analyses.

4. The quantitative research method: carrying out the data analysis using the descrip-
tive statistical method to critically analyse the findings received. For this purpose, we used
the SPSS program version 26.0, where T-statistics was conducted to find out statistical
significance between results obtained during initial and final stages of the experiment.

The study took place at Peter the Great St. Petersburg Polytechnic University (SPbPU),
Russia. The survey involved 192 engineering students studying for a Bachelor’s degree in
the 1st, 2nd and 3rd years. The participants were all Russian students aged 17–21; 43 of
them were female and 149 were male. The experimental training included the engineering
students of the 2nd year of education studying the Professionally oriented English language
course. Twenty-three students of the experimental group and 22 respondents of the control
group, aged 18–20, volunteered to take part in the experiment; they were informed about
the objective of the study and guaranteed anonymity.

3. Results
3.1. Soft Skills Implementation in Educational Standards

Based on the analysis of scientific literature, we came to the conclusion that soft skills
are a set of supra-professional skills and personal qualities that contribute to a person’s
successful interaction in society, effective implementation of hard skills, and achieving
success in professional activities. We examined the soft skills components and found out
that soft skills include communication skills (teamwork, negotiation, oral and written
communication, oratory skills, etc.), management skills (management and organizational
skills, critical thinking skills, time allocation, leadership skills, adaptability, responsibility,
creativity, etc.) and professional skills (skills of using modern technologies, numeracy skills,
hard work, etc.) [33].

To implement the development of soft skills within higher education, it is necessary
to base it not only on the typology of soft skills, but also on the requirements for the
results of studying higher education programs, which in Russia are formulated in the
Federal State Educational Standard of Higher Education. Therefore, we decided to study
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the Federal State Educational Standard of Higher Education developed for 42 technical
specialties, within the framework of which Bachelor’s degree training is carried out at
Peter the Great St. Petersburg Polytechnic University (SPbPU) [34]. It was revealed that
as a result of mastering the Bachelor’s degree program, graduates should develop the
following multipurpose and professional competencies connected to soft skills (Table 1).
Interpretation of the findings is presented in the Discussion.

Table 1. Soft skills implementation in the Federal State Educational Standard of Higher Education.

Soft Skills Multipurpose Competencies 1 Professional Competencies 1

Communication skills

- An ability for oral and written
communication in Russian and foreign
languages; an ability to perceive
intercultural diversification of society;

- An ability to apply knowledge of a foreign
language in professional activities.

- An ability to communicate in a foreign
language so as to work with the
international community;

- An ability for social interaction and
self-realisation in a team.

Management skills

- An ability to manage tasks and choose
appropriate ways of solving problems;

- An ability to make decisions and choose
appropriate means and technologies in
professional activities;

- An ability for time-management,
self-development, and lifelong
learning.

- An ability for management of work
and staff.

Professional skills

- An ability to search for and critically
analyse information.

- An ability to solve professional tasks using
information and communication
technologies;

- An ability to search for, store, manipulate
and analyse information using information
and communication technologies.

1 Federal State Educational Standard of Higher Education.

3.2. Investigation of Students’ Opinions on the Need to Develop Soft Skills and the Possibility of
Their Development While Studying a Foreign Language

Further, we needed to ask engineering students whether they need soft skills and
understand how they can develop them within higher education. This is essential due to
the following issues: (1) Russian higher education is only starting to focus on students’
soft skills development, and we wanted to know whether engineering students of SPbPU
are aware of such a tendency; (2) high school teachers do not exactly understand which
and how academic disciplines can be used for soft skills development, and we wanted
to ask the students to define the most appropriate disciplines for soft skills development
in their opinion so that the teachers could start this process during their teaching. For
that reason, the initial stage of the pedagogical experiment included a questionnaire on
the topic of studying engineering students’ opinions on the need to develop soft skills
and the possibility of their development while learning a foreign language. The survey
was carried out among engineering students of the 1st–3rd year of education in SPbPU
in Russian. There were 90 participants of the 1st year (46.9%), 83 participants of the 2nd
year (43.2%), and 19 respondents of the 3rd year of education (9.9%). The questionnaire
consists of 9 questions where students had to choose the most appropriate option for
them expressing their opinion on the topics covered in the questions, and 1 question
to choose their year of education. Options for choosing are presented in a Likert scale
where “1” means “completely disagree” and “5” means “completely agree”. To prove
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the questionnaire’s validity, we conducted the reliability analysis using Cronbach’s alpha
coefficient and SPSS version 26.0. The reliability analysis with α = 0.781, α based on
standardized items = 0.790 and number of items = 9 shows that the items have relatively
high internal consistency which means that the questionnaire is valid.

The results of the survey are shown in Table 2 where the questions and a number of
students who chose this or that option are presented. The interpretation of the findings is
performed in the Discussion.

Table 2. Investigation of students’ opinions on the need to develop soft skills and the possibility of their development while
studying a foreign language.

Questions/Answers 1 2 3 4 5

1. I know what soft skills are and how much they are in
demand in modern professional activities. 14 16 35 53 74

2. I believe that the possession of soft skills, along with
professional ones, will be my advantage when applying
for a job.

2 7 26 65 92

3. I believe that the possession of soft skills, along with
professional ones, can contribute to easier achievement
of success in my professional activity and career.

4 7 21 55 105

4. I believe that the development of soft skills should
take place during the study at the university. 5 10 45 69 63

5. I believe that technical disciplines contribute to the
development of my soft skills. 7 24 59 52 50

6. I believe that social and humanitarian disciplines,
including a foreign language, contribute to the
development of my soft skills.

5 14 39 76 58

7. I believe that participation in dialogues and
discussions while studying the discipline “Foreign
language” contributes to the development of my
communication skills.

10 16 32 47 87

8. I believe that preparation and presentation of projects,
implementation of cases, and participation in
role-playing games while studying the discipline
“Foreign Language” contribute to the development of
my management skills.

11 14 33 63 71

9. I believe that performing various computer tests and
online tasks within the discipline “Foreign Language”
contributes to the development of my professional skills.

29 39 44 45 36

3.3. Usage of the Productive Method for Soft Skills Development

After carrying out the survey, we decided to design the technology of soft skills
development, which includes case studies, problem-based learning, and essay writing as
basic productive methods within engineering foreign language education for soft skills
development. Table 3 presents stages of organizing productive activities that are proposed
by the authors based on the literature review.



Educ. Sci. 2021, 11, 276 7 of 15

Table 3. Stages of organizing productive activities within the technology of soft skills development in engineering foreign
language education.

Stages/Tasks Case Study Problem-Based Learning Essay Writing

Initial stage 1. Giving instructions for the task; 1. Giving instructions for the task; 1. Giving instructions for the task;
2. Announcing assessment criteria. 2. Announcing assessment criteria; 2. Announcing assessment criteria;

3. Providing students with
information connected to their
specialty and needed for solving the
problem using EMI;

3. Providing students with
information connected to their
specialty and needed for writing an
essay using EMI.

4. Distribution of responsibilities
within the group.

Intermediate stage

1. Teacher’s monitoring the process of
solving the case.

1. Teacher’s monitoring the process of
solving the problem;

1. Teacher’s monitoring the process of
writing the essay;

2. Teacher’s assistance if needed; 2. Teacher’s assistance if needed.
3. Redistribution of responsibilities if
needed;
4. Students’ presenting intermediate
results.

Final stage
1. Discussing solutions provided; 1. Students’ presenting final results to

other classmates; 1. Students’ handing in the essays;

2. Peer assessment; 2. Peer assessment; 2. Teacher’s assessment.
3. Teacher’s assessment. 3. Teacher’s assessment.

The following stage of the pedagogical experiment took place in SPbPU among two
groups of engineering students (23 participants of the experimental group and 22 partici-
pants of the control group) of the 2nd year of education, who studied the Professionally
oriented English language course, where we were able to use the EMI concept to provide
the students with essential information connected to their professional disciplines while
setting tasks for the activities used. In Table 4, we show which soft skills can be mastered
with the use of these three productive tasks based on the literature review.

Table 4. Soft skills development with the use of productive tasks.

Tasks/Soft Skills Communication Skills Management Skills Professional Skills

Case study

Communication skills Change management Professional skills
Foreign language communicative

competence Creativity

Interpersonal skills Critical thinking
Negotiation skills Decision making skills
Teamwork skills Initiative

Leadership skills
Management skills

Organisational skills
Problem-solving skills

Self-development
Self-management

Working under pressure

Problem-based learning

Communication skills Change management Professional skills
Foreign language communicative

competence Creativity

Interpersonal skills Critical thinking
Negotiation skills Decision making skills

Public speaking skills Emotional thinking
Teamwork skills Initiative

Leadership skills
Management skills

Organisational skills
Problem-solving skills

Self-confidence
Self-development
Self-management

Time management skills
Working under pressure
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Table 4. Cont.

Tasks/Soft Skills Communication Skills Management Skills Professional Skills

Essay writing

Foreign language communicative
competence Creativity Numeracy skills

Writing skills Critical thinking Professional skills
Decision making skills Technology skills

Planning skills
Problem-solving skills

Self-development
Self-management

Time-management skills

To analyse soft skills development during and after completing the productive tasks,
we designed assessment criteria for peer and teacher’s assessment, which are presented in
Figure 1. For evaluation of the essay, the teacher used the blocks for assessing managements
and professional skills from the following assessment criteria and also IELTS Writing band
descriptors for evaluating writing skills.
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Figure 1. Assessment criteria for productive tasks.

The control of soft skills development is based on the results of the assessment of each
student by the teacher and groupmates independently, where the maximum score showing
effective soft skills development and the best completion of the task is 63, where 0–37 points
mean the rating «unsatisfactory», 38–47 points—«satisfactory», 48–56 points—«good», and
57–63 points—«excellent».
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Evaluation of the essay writing task is completed only by the teacher who uses the
blocks for assessing management and professional skills from the assessment criteria,
which can give the maximum score of 42, and IELTS Writing band descriptors, which give
up to 9 points for writing skills. Therefore, effective development of soft skills is shown by
receiving the maximum of 51 points, where 0–30 points mean the rating «unsatisfactory»,
31–37 points—«satisfactory», 38–45 points—«good», and 46–51 points—«excellent».

After using the productive tasks in the experimental group, we received the average
score of the students’ soft skills development, which is shown in Table 5.

Table 5. The average score of the students’ soft skills development after using the productive activities.

Case Study Problem-Based Learning Essay Writing

The average score 39 51 46

Moreover, to compare and analyse the level of students’ soft skills development
both in the experimental and control groups we used the questionnaire made by the
Laboratory of soft skills competencies of Southern Federal University. This survey consists
of 55 questions describing the manifestations of 11 soft skill competencies, and its purpose
is to form students’ understanding of the essence of competencies and the areas that they
need to focus on to develop their soft skills. The test is assessed using the following scale:
0–14 points—low level, 15–22 points—middle level, and 23 and more points—high level of
soft skills development. The results of the experiment are presented in Figure 2.
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Figure 2. Levels of students’ soft skills development at the initial and final stages of the experiment:
(a) In the experimental group; (b) in the control group.

4. Discussion

The initial stage of our research consisted of analysing the soft skills implementation
in the educational standards, namely, the Federal State Educational Standard of Higher
Education in Russia, a curriculum of the Bachelor’s program in physics, and the CEFR.
Firstly, having analysed the Federal State Educational Standard of Higher Education, we
see that Russian higher education is focused on the development of all components of
soft skills, which demonstrates orientation of the modern approach to organisation of the
educational process in Russia to the development of soft skills. Hence, the soft skills of
students can be advanced while receiving their higher education.

Further, we decided to investigate academic disciplines taught in engineering special-
ties of higher education in Russia and the possibility of developing soft skills in the process
of studying them on the example of the curriculum of the Bachelor’s program in physics.
Based on the data provided in the curriculum, only 40% of the academic time is allocated
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for lecture-type classes, respectively, it is necessary to analyse academic disciplines of
a practical nature. Among these disciplines, we found the disciplines of mathematical,
physical, natural-science modules and the module of profile orientation, which are aimed
at obtaining and developing fundamental knowledge and skills that relate to professional
skills in a particular field (hard skills), respectively, these disciplines are not aimed at
developing soft skills, and the educational process within these disciplines does not always
allow the use of interactive pedagogical technologies that contribute to the development
of soft skills. At the same time, it should be noted that there is an information technology
module that provides an opportunity to develop professional skills that are included in
the typology of soft skills, as well as a foreign language learning module that contributes
to the development of communication and management skills. Thus, it is worth noting
the importance of presence of the foreign language learning module that possesses tools,
approaches, and teaching methods that need to be applied to develop soft skills.

Moreover, a professionally oriented foreign language course taught at the university
allows students to develop their professional skills by means of a foreign language. To
reach this goal, the concept of English-medium instruction (EMI) can be used, which has
become the subject of close study recently. EMI considers a foreign language as a means of
teaching various disciplines. Scientists from different countries emphasise advantages of
using EMI in education, showing that this concept contributes to internationalisation of the
society, helps in the implementation of academic mobility, and most importantly provides
an opportunity for the development of communication and management skills, creating
conditions for active interaction of students. However, EMI is an insufficiently studied
phenomenon and has several shortcomings identified by researchers, which are as follows:
a low level of foreign language proficiency does not allow students to fully assimilate
the material on the taught discipline; the low academic performance of students in the
discipline with EMI demotivates them to learn the language; currently a small number
of high-quality manuals and courses using EMI are presented [35–37]. Nevertheless, this
concept is worth further consideration and implementation in the system of engineering
personnel training, as it can contribute to the development of soft skills while learning a
foreign language.

Speaking about the assessment of soft skills development in a foreign language in the
framework of studying foreign language modules at the university, it is necessary to con-
sider the CEFR and the implementation of soft skills in it. The CEFR is a generally accepted
system of foreign language proficiency, which includes a description of the competencies
that a student must demonstrate by mastering a particular level of a foreign language.
In addition to describing well-known communicative competencies, plurilinguistic and
pluricultural competencies, the standard describes aspects of language and communication
strategies. In the new version of the standard, published in 2020, the authors expanded the
descriptors of some competencies and described mediation skills in more detail, thereby
emphasizing the need to develop the skills of transmitting information through the inter-
locutor. At the same time, mediation is presented as a type of speech activity that needs
to be taught, and as a communication strategy with which you can learn aspects of the
language [38].

In addition to mediation, the standard presents new descriptors of interactive actions
and strategies in the framework of language learning, which confirms the relevance of the
development of soft skills. In the context of interactive activities, the student must possess
the skills of oral interaction (understanding the interlocutor, communication, conducting
formal and informal discussions, purposeful interaction, in-formation exchange, receiving
goods and services, interviewing and interviewing skills, using telecommunications),
written interaction (correspondence skills, ability to write notes, messages, fill in forms),
as well as the authors highlight online interaction, which combines the skills of oral and
written interaction in the online space and the skills of targeted online cooperation and
conducting transactions. Interactive strategies include changing communication roles,
interacting with the other person, and being able to ask the other person for an explanation.
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Moreover, this standard emphasizes that inter-personal interaction is the source of language
and the basis of learning in general [38].

Therefore, it can be seen that not only employers pay attention to the necessity of
possessing soft skills, but also modern Russian educational standards and international
educational standards of language learning are starting to change their attitude towards
soft skills, and now they implement competencies and descriptors for their assessment
focusing on soft skills. Thus, the soft skills development must be performed within the
higher education and foreign language learning.

Consequently, the first stage of our experiment included designing the survey on
the investigation of the students’ opinions on the need to develop the soft skills and the
possibility of their development while studying the foreign language, which is presented
in Table 2. Having conducted the survey, we can conclude that most of the students (27.6%
agreed and 38.5% completely agreed) are aware of the relevance of soft skills development.
The vast majority of respondents think that soft skills are necessary to possess when
applying for a job (33.9% agreed and 47.9% completely agreed) and to have prospects
for rapid career progress (28.6% agreed and 54.7% completely agreed). Therefore, we see
confirmation of scientists’ research regarding the importance of soft skills development.
Furthermore, a lot of engineering students think that they should develop their soft skills
while getting higher education (35.9% agreed and 32.8% completely agreed). This is the
confirmation of the demand for constructing methods for soft skills development with the
use of techniques that academic disciplines can provide teachers with.

Speaking about the academic disciplines that can contribute to soft skills development,
plenty of students declared that they are not sure if the technical disciplines help develop
their soft skills (30.7%) and that the social and humanitarian disciplines, including foreign
languages, contribute to it (39.6% agreed and 30.2% completely agreed), thus sustaining
the results of our analysis of the disciplines taught in engineering specialties of higher
education in Russia. Nevertheless, quite a huge amount of the respondents agreed (27.1%)
and completely agreed (26%) with the statement about the technical disciplines that can
testify possible implementation of ways of soft skills development which teachers of
the technical disciplines must use. Moreover, we suppose that the technical disciplines
can facilitate advancing the group of professional skills within soft skills, which include
numeracy skills, technology skills, and some personal qualities connected to the group of
management skills.

Regarding engineering foreign language education, the students proved our notion
of effectiveness of productive technologies usage for mastering soft skills. Most of the
respondents positively reflected on the usage of dialogues and discussions in the foreign
language for communication skills development (24.5% agreed and 45.3% completely
agreed) and the usage of a project method, solving cases and role-playing for management
skills development (32.8% agreed and 37% completely agreed). However, many partici-
pants suppose that computer tests and online tasks cannot conduce developing the group
of professional skills within soft skills (22.9% were not sure, 20.3% disagreed and 14.6%
completely disagreed), therefore, we conclude that the computer tests can be used just to
monitor students’ progress of the level of foreign language communicative competence
and we suppose that online tasks, such as web-quests or tasks for finding and analysing
information, are not popular enough in Russian foreign language training, as a result,
the students are not acquainted with these types of educational technologies and cannot
express their opinion on this issue. Furthermore, as it was mentioned before, the technical
disciplines can help develop such soft skills.

Consequently, we designed the technology of soft skills development in engineering
foreign language education using the productive method, which includes three stages of
applying the case study, problem-based learning, and essay writing, and which is shown
in Table 3. For the evaluation of completing these tasks and mastering all groups of soft
skills by the students, we developed the assessment criteria that are presented in Table 4.
All this was used in the experimental training of the experimental group of the 2nd year
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engineering students, who studied the Professionally oriented English language course.
After implementing the technology, we got the average score of the students’ soft skills
development, which is shown in Table 5.

Having analysed the findings, we can conclude that after completing the case study,
the students on average got a satisfactory rating (39 out of 63) for their soft skills de-
velopment, which means that they were not quite ready to use their communication,
management, and professional skills. After applying problem-based learning, the results
improved with a good rating (51 out of 63), showing the ability of students to implement
and develop their soft skills. The findings of the essay writing revealed their excellent
rating (46 out of 51) of soft skills development, proving that they started to apply and
advance their soft skills effectively.

Furthermore, we applied the questionnaire made by the Laboratory of soft skills
competencies of Southern Federal University to examine the level of soft skills development
among the students of both the experimental and control groups. The results are presented
in Figure 2. As can be seen from the diagrams, at the initial stage of the experiment levels
of soft skills development were almost the same in both experimental and control groups,
where the largest group of students (65% and 68%, respectively) had a low level of soft
skill development, and a third of students (35% and 30%, respectively) had a middle
level, while scarcely anyone (0% and 3%, respectively) had a high level. Furthermore,
we conducted T-statistic for independent samples and discovered that there were no
statistically significant differences between the two groups of students in terms of their
level of soft skills development as the overall p-value was more than the critical p-value
(p = 0.689, α = 0.05).

After using the productive method for soft skills development in the experimental
group, we asked the students of both groups to take part in the same survey again to
trace dynamics in soft skills levels. According to the results presented in the diagram, the
final stage of the experiment shows that the low level was demonstrated by only 8% of
the students from the experimental group, while in the control group, the findings did
not completely change in comparison with the initial stage of the experiment (44%). The
majority of the participants in both groups had the middle level of soft skills, but the
difference in the dynamics was big enough (74% of the students in the experimental group
and 53% in the control group). The high level was possessed by 18% of the respondents
from the experimental group showing the positive dynamics, and it was almost the same
in the control group at the initial and final stages (3%).

To contend with the data received, we used the T-statistic for independent samples
and discovered that there were statistically significant differences between two groups of
students in terms of their level of soft skills development at the final stage of the research as
the overall p-value was less than the critical p-value (p = 0.001, α = 0.05). Thus, the statistics
proved the effectiveness of the productive method for advancing soft skills.

Having conducted the experiment, we found that soft skills can be mastered using
the productive method of foreign language teaching, where the case study, problem-based
learning and essay writing proved to be useful. Consequently, utilising the proposed
technology by the foreign language teachers can lead to (1) mastering soft skills and foreign
language communicative competence at once; (2) cut in differences between the employers’
requirements and skills the future engineers possess; (3) more focusing of the university
education on soft skills development.

5. Conclusions

Soft skills development is urgently relevant in today’s society. Based on the literature
review, we see that not only researchers notice it, but also educational standards have begun
to focus on soft skills development, proposing official requirements for Bachelor’s degree
programs that contain competencies covering soft skills, as well as descriptors for their
monitoring, leading to a possible decrease in the discrepancy between the requirements
of the employers and the skills that future engineers will possess developing them at the
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university. Moreover, engineering students show their awareness and interest in soft skills
development, which was proven through the questionnaire designed by the authors and
used in the survey of 192 engineering students of Peter the Great St. Petersburg Polytechnic
University, Russia. The results of the survey justify that engineering foreign language
education has effective means for students’ soft skills development. The designed survey
can be useful for the teachers and educational managers to investigate students’ opinions
on the issue.

Soft skills can be advanced through the productive method of foreign language
teaching, that is teachers can apply productive activities using the EMI concept to facilitate
communication, management, and professional skills development. The study shows
that for this purpose the case study, problem-based learning and essay writing can be
used. Using the productive method, the authors designed the technology of soft skills
development in engineering foreign language education. This technology includes usage
of the case study, problem-based learning, and essay writing tasks, as well as the stages of
their implementation. In addition, the authors developed the assessment criteria for the
three groups of soft skills being mastered with the productive method of foreign language
teaching, which is useful for foreign language teachers.

Having applied this technology in the experimental training of second-year engineer-
ing students, we discovered that in the experimental group, the low level of soft skills on
the initial stage decreased up to 57% on the final stage, the middle level raised up to 39%
and the high level improved up to 18%, showing the efficiency of the technology used.
Comparing the results of the experimental and control groups, it can be mentioned that on
the initial stage, their levels were almost the same, while after using productive activities
to master the soft skills of engineering students of the experimental group, we see that the
difference at the final stage is significant.

Moreover, to critically analyse the findings obtained, the authors carried out the data
analysis using the T-statistics that showed the statistically significant difference in the
level of students’ soft skills development between the participants of the experimental
and control groups according to the results obtained during the initial and final stages
of the experiment. Consequently, utilising the productive method of foreign language
teaching leads to an increase of not only the command of foreign language communicative
competence, but also the level of soft skills development, thus it can be used for soft skills
development in engineering foreign language education.
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