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FRONESTICAL APPROACH TO THE
FORMATION OF PROFESSIONAL
RESPONSIBILITY OF FUTURE
SPECIALISTS OF TECHNICAL
SPECIALTIES: MONITORING BY
MEANS OF INFORMATION AND
COMMUNICATION TECHNOLOGIES

Abstract. The rapid development of information and
communication technologies (ICT) and their active use in the
educational process has been hugely intensified by the
COVID-19 pandemic. In the process of acquiring generic and
specific competencies and determining learning outcomes, it is
important to develop a system of observations that will allow
to respond quickly to problems arising in educational practice.
The article presents the results of monitoring the ability to
make responsible decisions by future specialists of engineering
specialties. The virtual educational environment ATutor of
Ternopil Ivan Pulyuy National Technical University (Ukraine),
created on the basis of the learning management system, has
been used for data collection. The results of the study led to
identifying the differences in the algorithm of responsible
decision-making by students of engineering specialties
depending on gender, year of study and the specifics of the
chosen specialty. All these factors are to be taken into account
in pedagogical practice for the formation of professional
responsibility. A phronestic approach to understanding the
content and essence of professional responsibility in the
anthropogenic environment has been discussed. This approach
takes into consideration the specifics of ethical knowledge and
focuses on sustainable individual priorities to determine
personal responsibility in a particular situation in accordance
with social needs. The necessity of reconsideration of
responsibility as an element of phronestic knowledge is
substantiated; its importance in the training of future
engineering specialists is specified. Prospects for further
research on the use of the phronestic approach in professional
pedagogy are formulated, the results of which can serve as
guidelines for modernizing the strategy of teaching social
sciences in higher education.

Keywords: information and communication technologies;
professional responsibility; students of engineering specialties;
phronestic approach; strategy of teaching social sciences in
higher education.
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Introduction

Today, ICT does not only provide an opportunity to learn and teach remotely, but
also offer a wide range of new effective tools and methods in pedagogy. The use of
computers and other electronic equipment makes it possible to systematically monitor
learning outcomes in higher education.

This is especially vital for higher engineering education as sustainable
development of society is, first of all, responsible development that takes into account
all the consequences of scientific and technological progress. Building information-
oriented society of sustainable development inevitably draws attention to the problem
of human responsibility for the negative consequences of scientific and technological
progress, which are clearly manifested not only in the loss of environmental security,
but also in the dominance of cyberculture. As M. Berdyaev claimed, social and
technological progress is directly proportional to biological and anthropological
regression (Berdiaev, 1995).

The global expansion of technology not only requires a serious theoretical
analysis of the preconditions and current trends of processes that have led to both
environmental and spiritual social crisis, but demands the development of specific
practical measures to be taken in the future. The true social role of technology can be
determined only by taking into account the nature of its connection with the
improvement of the quality of life of an individual and with the functioning of the
social organism as a whole. Engineering specialists have to understand this from the
very beginning of their training in the professional realm.

Higher engineering education is special, because it combines all forms of
knowledge identified by Aristotle (2002): episteme, scientific knowledge, the result of
which is predictable, repeated in the same conditions; techne, which is based on the
model (eidos) and phronesis, which is a contextual ethical knowledge, individual within
the framework of the general common.

Phronesis (prudence, practical reasoning) is pragmatic virtuous knowledge of the
special, individual part that belongs to something general. “Accordingly, science is
concerned with proving and evidence, and for those whose principles could be either
way, proving is impossible (because everything can be different). It is impossible to
decide on the existing with necessity (originally in Greek: nepi tov €€ avdaykng 6vimv),
phronesis will be neither science nor art: it will not be science because an action and
creativity are different by their nature. Thus, phronesis remains to be a true inherent in
the judgment of the composition of the [soul], which involves actions that affect the
good and the bad of a man” (Arystotel, 2002, 62). The result of such knowledge cannot
be known, it is possible only in relation to a specific case (the so-called paradox of the
hermeneutic circle) (Romanovsky, 2012, 230).

If we conditionally determine the share of episteme and techne in the modern
basic training of an engineer, it is approximately 50 % to 50 %. Today, at the stage of
professional training in pedagogical practice there is no application of phronesis, there
is no understanding of its specificity, especially for developing ethical competencies of
would-be experts.

Attempts made by the social sciences (including pedagogy) to adapt research
methods to the “episteme”, according to B. Flyvbjerg, are notoriously unsuccessful.
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Modern social sciences, trying to imitate the exact sciences, build knowledge according
to the formula “from top to bottom”, from theory to practice. The ideal of social science
for B. Flyvbjerg is “applied phronesis”, which is defined as a way “when the efforts of
the scientist are directed ‘from the bottom up’; it is contextual and action-oriented
knowledge, practical wisdom in taking socially significant decisions” (Bakshtanovsky
and Sogomonov, 2020)

The term “phronestic approach” hereinafter refers to the following key
principles:

1. Recognition that moral and ethical, action-oriented knowledge, which
underlies the development of integral and generic competencies, according to Aristotle's
philosophy belongs to a specific type of knowledge known as phronesis, which is
essentially different from the episteme and techne. This knowledge is defined by
Aristotle through the general concept of “good” in the categories of virtue, measure,
useful, and timely and convenient, and therefore, according to the philosopher “cannot
be something common and unique” (Arystotel, 2002, 5). Its result cannot be predicted,
it is possible only in relation to a specific case, action, situation, etc. Phronestic
knowledge is acquired in accordance with socially significant ideals.

2. In social sciences, namely pedagogy, it is advisable to use B. Flyvbjerg’s
“applied phronesis” and focus more on the inductive method, i.e. research conducted
from individual, or partial to general or whole.

Carrying out systematic monitoring by means of ICT provides an opportunity to
establish specific features, qualities, indicators of professional responsibility of students
majoring in engineering in a particular educational setting and create a foundation for
further work on developing integral and generic competencies “bottom up”, from
specific to general.

This article aims at monitoring (by means of information and communication
technologies) individual features of making responsible decisions on the basis of the
survey of students of engineering specialties conducted at Ternopil Ivan Pulyuy
National Technical University (Ukraine). The research targets at determining the
peculiarities of students’ understanding of responsibility for socially significant
consequences of their own professional activities; concretization and definition of the
role of phronestic knowledge in the training of would-be engineering specialists.

Analysis of recent studies and publications

The motto of modern sustainable development society can be the advice of one
of the most authoritative researchers who scrutinized the category "responsibility",
philosopher Hans Jonas, "Make sure that the consequences of your activities are
consistent with the continuation of authentic human life on earth” (Yonas, 2001).

The ratio of individually defined and socially significant is the basis for the
formation of new guidelines for modern engineering education. The key results and
outcomes of modern engineering education are provided in the Standards approved by
the Ministry of Education and Science of Ukraine (2018, 2019, 2020, 2021, 2022) and
are called the professional responsibility of future engineering specialists. J. Tharakan
states that scientific and technical outcomes ensure that engineering graduates possess
the requisite science, math, engineering and technology skills and capabilities that will
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enable them to practice competently in their disciplinary engineering profession with
technical, scientific and engineering rigor. Soft skills, on the other hand, which are
being increasingly emphasized as critically necessary for engineering graduates to be
employable and successful in the professional workspace, focus on teamwork,
communication, ethics, global awareness (including social, economic, environmental
and global impacts of engineering), and lifelong learning (Tharakan, 2020).

M. Katz proves that there is a necessity to introduce content on professional
responsibility into the university curricula for undergraduates. The idea of this content
is to make sure that of students of engineering specialities understand that knowledge is
not only a technical pathway to professional qualifications (Katz, 2020).

In the work of A.Juozapaitis, E. Zavadskas, J. Tamosaitiené, A. Navickas,
L. Sakalauskiené, D. Gedvilas (Lithuania) an effective multicriteria model of
professional responsibility of an engineer is considered (Juozapaitis, et. al., 2015).
A. Sysoev, A. Sysoev, V. Petrov and S. Poteshin proposed a new technology for the
training of engineers, known as Professional Activity Imitation Education Technique
(PAIET). Its basis is establishing training equivalent of professional activities of
graduates (Sysoev, et. al., 2012). As part of research work conducted at Ternopil Ivan
Pulyuy National Technical University on “Personal and Professional Development of
Students of Technical Universities in the Study of Social Subjects”, there has already
been conducted a diagnostic study of professional responsibility formation in students
of engineering specialties by means of information and communication technologies.
The research aimed at identifying practical problems of formation of professional
responsibility in future engineers and finding ways to solve them (Meshko, Habrusieva
and Kryskov, 2021).

The main competencies that need to be formed in the process of studying in
higher education institutions are conventionally divided into integral, generic and
special (subject-oriented). The formation of integral and generic competencies of future
professionals is ultimately reduced to basic ethical categories, in particular, “goods”,
which Aristotle attributed to the phronestic knowledge (Arystotel, 2002). G. Serrano
traces the directive ability and competency from an Aristotelian perspective, which
identifies three areas of knowledge, — theory, practice, and technique — essential for the
comprehension and ability to complete specific tasks (Serrano, 2017).

For a high level of ethical competence and obtaining sustainable learning results
and outcomes, it is necessary to focus on students' clear understanding of their
unigueness, the right to self-determination in specific situations and identity within the
general common ideal. To achieve this goal, it is advisable to separate the moral and
ethical categories and values that form the foundation of generic competencies from
special ones and to form them using a phronestic approach.

Theoretical and philosophical substantiation of the category “responsibility”,
which takes into account the individual characteristics of an individual acting in the
context of a particular situation, has been provided by N. Myasnikova (Miashykova,
2008, 12). She derives the concept of “shimmering responsibility”’, which is manifested
in various social practices of an individual in accordance with an exclusive/unique
situation. This is a model of discrete responsibility. In this case, responsibility is
attributed to the function of an integral element at both the individual and social levels.
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To denote irresponsibility, the concept of ‘“responsibility attenuation center” is
introduced, which makes it possible to show not the absence of responsibility, but its
insufficiency in a specific situation. This interpretation of the concept of
"responsibility” is fully consistent with the phronestic approach and was the basis of
our study.

In defining the concept of “professional responsibility”, we rely on the research
of M. Sadova who used a personal-situational approach in her work (Sadova, 2019).

A leading expert on the application of phronesis in the social sciences is
Professor B. Flyvbjerg from Denmark. Although this scientist uses phronesis
predominantly in sociological research, but he also pays special attention to the use of
phronesis in the educational process (Flyvbjerg, Landman, and Schram, 2012). The
theoretical and methodological ideas behind the book, inspired by Aristotelian
phronesis, represent an original perspective within the social sciences, and this volume
gives readers for the first time a set of studies exemplifying what applied phronesis
looks like in practice.

The phronestic approach deserves the attention of modern professional pedagogy
because it allows for a line of behaviour of the individual in a given socially significant
situation, to determine at the individual level what can be done for their own good and
the good of others. The nature of phronestic knowledge and the feasibility of its
application in the formation of professional responsibility of engineers is disclosed in
the article (Habrusieva, 2019). Its essence is to form sustainable individual priorities for
determining personal responsibility in a particular situation in accordance with socially
set needs.

Research methods and methodology

B. Flyvbjerg determines the case study method (CS) as optimal for phronesis. He
concludes, “In teaching, well-chosen CS will help the student to gain competence, and
independent facts and rules will bring him only to the level of a beginner” (Flyvbjerg,
2005, 111).

Heinz C. Luegenbiehl and Rockwell F. Clancy investigated the role of case-study
analysis within global engineering (Heinz, Luegenbiehl and Rockwell, 2017).

Many domestic scientists have been involved in the development of the use of
CS in the pedagogical practice of vocational training, namely D. Stupak (Stupak, 2018);
L. Kasianova, S. Kovalenko (2021); L. Kozak (2016) and others.

In vocational and technical education, it is especially important that emphasis
should be put on individualized (Monteiro, 2017) and situational learning (Mabher,
Bailey and Tucka, 2018), as well as learning based on startups and research projects
(Williams, Figueiredo, 2014) and (Pinho-Lopes, Macedo, 2014) to bring theory closer
to practice.

An interesting study of mixed methods in the formation of professional
responsibility was conducted by S. Janakiraman, S. Watson, W. Watson, Z. Cheng
(Janakiraman, et.al., 2021).

All the above methods should be used in the educational process for the
formation of professional responsibility, as they are focused on an individual approach
and enhance the cognitive activity of students. However, the phronestic approach to the
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formation of moral and ethical qualities which are at the basis of integral and generic
competencies emphasizes the need to take into account the context of a particular
situation under certain conditions; individual moral choice; a specific act in the
framework of socially significant guidelines.

The phronestic approach makes it possible to combine three key factors in the
formation of professional responsibility that can give a practical result in professional
pedagogy:

1. Socially significant benchmarks, the idea of which is traditionally formed
during the study of disciplines of the social cycle, in particular philosophy, history and
culture of Ukraine, jurisprudence, etc.

2. Individual features of making responsible decisions according to gender, year
of study and chosen specialty — monitoring by means of information and
communication technologies performed in our article.

3. Situations during which the decisions were made which in practice led to
certain consequences — can be considered in the practical classes, extracurricular
activities (e.g. special courses, electives). At the Ternopil lvan Pulyuy National
Technical University for this purpose, students are offered a special course
“Professional Responsibility of an Engineering Specialist in Modern Conditions”.

This special course is designed taking into account the above factors. The
theoretical part synthesizes socially significant benchmarks, gives students an
understanding of the concept of “responsibility”, “professional responsibility”; analyzes
the specifics of the application of professional responsibility of engineering specialties
in practice in historical and legal aspects. The course offers modern domestic and
foreign approaches to the awareness of personal responsibility of future engineers (in
particular, depending on the specialties, students are introduced to Professional Credo,
Codes of Morality of Engineers, which are created in many countries).

The practical part consists of a set of tasks that are offered to students, taking into
account the characteristics of their understanding of the concept of “professional
responsibility” (Meshko, Habrusieva and Kryskov, 2021) and individual features of
making responsible decisions, according to gender, year of study and chosen specialty.
The article discusses the results of completed tasks having been monitored by means of
information and communication technologies.

In the framework of scientific research that is being conducted at Ternopil Ivan
Pulyuy National Technical University “Personal and Professional Development of
Students of Technical Universities in the Study of Social Subjects”, there is a system of
implementing the monitoring the formation of integral and generic competencies by
means of ICT. A virtual learning environment, which was created on the basis of the
Learning Management System (LMS), is used for the data collection. This LMS, known
as ATutor, has been successfully used to organize the learning process since 2002
(Meshko, Habrusieva and Kryskov, 2021).

For conducting pedagogical research, in the database of questions in distance-
learning course “Philosophy”, a questionnaire compiled on the basis of “12 Useful Tips
for Decision-Making” offered by the American authors S. Deep and L. Sussman was
introduced (Deep, Sussman, 1995). Among the test items available for assessing
students’ knowledge (alternative questions, ranking, multiple choice questions, open-
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ended questions, etc.), we chose “assessment” option, which allows for built-in
templates, including “completely agree — completely disagree”. Respondents were
informed that there are no correct answers to the proposed questions, their main task is
to answer sincerely and honestly.

The survey involved 133 first - and second-year students of the Faculty of
Mechanical Engineering, Structures and Technologies, the Faculty of Computer
Information Systems and Software Engineering and Faculty of Economics and
Management.

The study was conducted from September 2020 to June 2021.

The results and discussion

The results of the study made it possible to identify differences in the algorithm
for making responsible decisions by students of engineering specialties depending on
gender, year of study and the specifics of the chosen specialty.

In particular, the analysis of the answers to the question “Are you aware of your
own tendencies and prejudices in decision-making?” shows that male respondents
consider themselves more biased (Figure 1).

35,0%

30.5% 31,4%

30,0%
26,8%
25,5%
25,0%
) 19,6% 19,5%
20,0% 18,3%
15,0% 13,7%
10,0% |
5,9%
5,0% - 3,79 3,9%
. o
0,0% I

always very often sometimes rarely very rarely never

female respondents H male respondents

Fig. 1. Respondents' answers to the question “Are you aware of your own tendencies
and prejudices in decision-making?”’

Awareness of the subjectivity in the process of taking decisions and accepting
responsibility is a very important factor. On the one hand, defining their own
experience as a prerequisite for making a decision for which it is necessary to be
responsible, male students are more prone to individual, personal responsibility for the
consequences of their actions.

According to the survey results, no respondents were found who would never feel
biased in their own decisions, while the share of men who chose the option “never” in
response to this question is 1,2%, that is 2,7% less than in the female students (3,9%). The
answers "rarely” prevailed among girls (31,4%). It is noteworthy that the answer
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“sometimes”, which indicates uncertainty, was more often chosen by male respondents
(30,5%), compared to much smaller number of female respondents (25,5 %).

Men tend to shape future experiences more decisively, to make decisions faster, as
evidenced by the following answers to the question “Do you like to act fast?” (Figure 2).

40,0%

37,8%
35,0% 33,3%
o
30,0% 27.5%
25,0% 23,5%
s 22,0%
20,0%
15,9%
15.0% 14,6%
,0%
11,8%
10,0%
° 7.3%
3,9%
o A
5,0% 2.0% 2.4%
always very often sometimes rarely very rarely never
female respondents = male respondents

Fig. 2. Respondents' answers to the question "Do you like to act fast?"

The answer “always” in this question was chosen by more boys (14,6%) than
girls (2,0%). The total number of affirmative answers, which can be attributed to
“always” and “very often” in girls (29,5%) and boys (36,6%) is quite high, with
advantage of the tendency to act quickly in male respondents (7,1%). The total
number of answers “rarely”, “very rarely”, “never” is 13,6% higher in female students
(39,2%) than in male students (25,6%).

The answers to the question of what mainly influences decision-making — an

emotional factor or a rationale — were interesting. (Figures 3,4 and 5,6).

male respondents
P female respondents

W always
110% 24%24% 39% 3,9% malways
’ 20,7%  Mvery often 15,7%

15,7% B very often

W sometimes B sometimes
W rarely - Hrarely
,070
W very rarely W very rarely
30,5% 39,2%
never never

Fig. 3. Answers of male respondents  Fig. 4. Answers of female respondents
to the question "Do you allow yourself  to the question "Do you allow yourself
to be emotional when making decisions?" to be emotional when making decisions?"
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male respondents female respondents

2,4% W always m always

3,7% 4,9% 9,8% 2,0% 59%

very often very often
0,
M sometimes 29,4% B sometimes
M rarely W rarely
47,6%
M very rarely W very rarely
never never

33,3%

Fig. 5. Answers of male respondents Fig. 6. Answers of female respondents
to the question "Do you think most of  to the question "Do you think most of
your decisions have been your decisions have been
logically justified?" logically justified?"

Traditionally, women are considered to be more emotional than men. This was
confirmed by our survey. 1,5% more girls than boys allow themselves to be emotional
in making responsible decisions. However, more female respondents (5,9%) than
male respondents (4,9%) also consider their decisions to be logically justified. The
difference 1% in favor of women. The total number of affirmative answers to the
question “Do you think most of your decisions have been logically justified?
“Always” and “very often” in men (52,5%) and women (29,4%) significantly
different. The difference 23,1% in favor of men. The same number of men (2,4%)
admitted that they "never" allow themselves to be emotional when making decisions,
and "never" think most of their decisions have been logically justified. The
“sometimes” option, which avoids a clear answer to both questions, was chosen by a
larger number of female students.

The survey revealed differences in the algorithms for making responsible
decisions by students of different faculties. The survey was undertaken by students
who chose applied technical specialties of the Faculty of Mechanical Engineering,
Structures and Technologies and students of the Faculty of Computer Information
Systems and Software Engineering.

Generalized answers to the question “Are you able to overcome the temptation
to use methods of solving yesterday's problems to overcome today's issues?” in
Figure 7.
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50,0%
44,1%
40,0%

45,0%

40,0%

35,0%

30,0%

26,5%

25,0%

20,0%

150%  q18%  10,0% 13.8%
10,0% e
5,0%
e L
0,0% - . r T T
always very often sometimes rarely very rarely never

students of the Faculty of Mechanical Engineering, Structures and Technologies
m students of the Faculty of Computer Information Systems and Software Engineering

M students of Faculty of Economics and Management

Fig. 7. Respondents' answers to the question "Are you able to overcome the temptation
to use methods of solving yesterday's problems to overcome today's issues?"

The total number of affirmative answers to the question "Are you able to
overcome the temptation to use methods of solving yesterday's problems to overcome
today's issues?" ("Always" and "very often") is higher among students of the Faculty
of Mechanical Engineering, Structures and Technologies (38.3%). Students of the
Faculty of Computer Information Systems and Software Engineering proved to be
most conservative in making responsible decisions. Only 15% of respondents are able
to overcome the temptation to use yesterday's methods in solving today's problems.
And if none of the Faculty of Mechanical Engineering, Structures and Technologies
respondents gave a "never" answer to this question, then 8,6% of Faculty of
Economics and Management respondents chose this option. The total number of
negative answers (“"rarely”, "very rarely”, "never") is higher at the Faculty of
Economics and Management (58,6%) compared to 45.0%of negative answers from
students of the Faculty of Computer Information Systems and Software Engineering
and 17,7% Faculty of Mechanical Engineering, Structures and Technologies.

Faculty of Mechanical Engineering, Structure and Technologies students are
more likely to analyze the maximum number of solutions (Figure 8).
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students of the Faculty of Computer Information Systems and Software Engineering

m students of the Faculty of Mechanical Engineering, Structures and Technologies

m students of Faculty of Economics and Management

Fig. 8. Respondents' answer to the question "Do you analyze the maximum number of
solutions?"

As can be seen from the diagram, none of students of Faculty of Economics and
Management chose the answers “always” to this question. Confident answer “always”
was given more often by FMT respondents. The difference between FMT and FIS
students is 16,9%.

The number of affirmative answers (“always” and “very often”) among students
of the Faculty of Mechanical Engineering, Structures and Technologies (50%), which is
5% more than among students of the Faculty of Computer Information Systems and
Software Engineering (45%). It is significant that there are some students who do not
consider it necessary to analyze the maximum number of solutions (10,6%) and have
chosen the answer “never”. Among them of students of Faculty of Economics and
Management prevail (5,2%).

Analysis of the answers to the question "Do you check the “hard facts” that you
use to solve a particular problem?” enabled us to get the following results (Figure 9):

50,0% 46,6%

45,0%

40,0%
35,0%

29,3%

25,0%
20,0% 207% 20,69

always

30,0%

25,0% +——

20,0%

o
15,0% —— 13,8%

12;1%

10,0% oo 10,0% 8,8%

rarely very rarely never

10,0%
5,0% ——

0,0%

very often sometimes

students of the Faculty of Computer Information Systems and Software Engineering
m students of the Faculty of Mechanical Engineering, Structures and Technologies

M students of Faculty of Economics and Management

9. Respondents' answers to the question "Do you check the "hard facts" that you
use to solve a specific problem?"

Fig.
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A significant number of Faculty of Economics and Management (46,6%),of
Faculty of Mechanical Engineering, Structures and Technologies students (38,2%)
and Faculty of Computer Information Systems and Software Engineering students
(35,0%) answering this question, chose the answer "sometimes". A fairly high
percentage of respondents from the latter FMT and FEM (11,8% and 6,9%) "never"
doubt the facts, which can be called “tough”, and boldly use them to make
responsible decisions. Instead, there was not a single student at the Faculty of
Computer Information Systems and Software Engineering who chose the “never”
option when answering this question. The number of respondents who chose
affirmative answers (“always” and “very often”) is higher at the Faculty of
Economics and Management (50%).

Of interest for our study are the results of comparing the responses of first- and
second-year students, which also revealed differences. For example, in the answers to
the question “Do you encourage constructive criticism?” significant differences were

9% ¢

recorded in the answers “rarely”, “very rarely” and “never” (Figure 10):

40,00%

32,80% 32,80%)4 80%
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Fig. 10. Respondents' answer to the guestion Do you encourage constructive
criticism?"

As can be seen from the diagram, already in the first year the share of students
who have a negative attitude to constructive criticism is quite high, in general, the
answers “rarely”, “very rarely” and “never” are 50,7%. The total number of
affirmative answers (“always” and “very often”) to the question asked by first-year
students is 37,2% lower than that of second-year students. The large number of
"sometimes" answers also attracts attention, which indicates the insecurity of the
respondents and is 28,8% in the first year (this is 4,0% lower than in the second year)
(32,8%)).

A similar situation was revealed during the analysis of the answers to the
question “Do you listen to the views that differ from yours?” (Figure 11).
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Fig. 11. Respondents' answers to the question "Do you listen to the views that differ
from yours?"

As can be seen from the diagram, none of the first-year students chose the
answers “never” to this question. However, already in the second year the share of
students the answers “never” are 3,3%. The total number of affirmative answers
(“always” and “very often”) to the question asked by first-year students is 8% higher
than that of second-year students. The large number of “sometimes” answers also
attracts attention, which indicates the insecurity of the respondents and is 41,7% in
the second year (this is 14,3% higher than in the first year (27,4%)).

Conclusions and prospects for further research

A necessary condition for the sustainable development of society is the
professional responsibility of specialists, in particular the specialists in engineering
field, who in man-made environment are able to improve the quality of life of modern
people.

The results of the study indicate that the pedagogical practice does not take into
account the features of responsible decision-making algorithms that exist in some
student groups and underlie professional responsibility as one of the key outcomes
and consequences of higher education. Such research is important for adjusting the
work on developing students' integral and generic competencies. This makes it
possible to bridge the gap between knowledge of moral and ethical concepts (which
are largely formed in the study of social disciplines), and the skills of concrete and
practical action of the individual in a clearly defined situation.

The conducted research study revealed differences in the algorithm for making
responsible decisions by students of engineering specialties depending on gender,
specifics of the chosen specialty and year of study. In particular, the male respondents
who were interviewed by us are able to take action faster, although they consider
themselves less emotional in making responsible decisions than the female
respondents, who avoided categorically negative “never” answers and more often
chose a neutral “sometimes” answer to questions. Students of applied technical
specialties (Faculty of Mechanical Engineering, Structures and Technologies) are
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more inclined to analyze the maximum number of solutions and look for new
methods to overcome old problems. However, students of the Faculty of Computer
Information Systems and Software Engineering of Ternopil Ivan Pulyuy National
Technical University more often question previously proven facts. Second-year
students react more sharply to constructive criticism and views that differ from their
own than first-year students, and so on.

The study revealed many features that can be used while working with specific
student groups to bridge the gap between just knowing what responsibility is and
being responsible for professional actions and decisions. To achieve significant
results in the formation of professional responsibility as one of the key outcomes and
consequences of learning in higher education, it is important to take into account the
above-mentioned individual characteristics of students, to teach them to act
responsibly in the context of a specific situation. This can serve as a guide in
modernizing the strategy of teaching social subjects in higher education.

To implement this task, it is advisable to use a phronestic approach, which
focuses on sustainable individual priorities of technical specialists in a particular
situation in accordance with social needs. The origins of phronesis lie in the
understanding of the specifics of the practical application of moral and ethical
knowledge in the philosophy of Aristotle, further developed in the reasoning of
postmodernists (M. Heidegger, A. Schutz, G. Gadamer) and today attracts a wide
range of scholars working in various fields (sociology, psychology, ecology, etc.).
B. Flyvbjerg, a world-renowned sociologist who focuses on the phronestic approach,
emphasizes the need to use it in professional pedagogy (Flyvbjerg, 2005, 111).

Today, Ternopil National Technical University is implementing our distance
learning course “Professional Responsibility of a Technical Specialist in Modern
Conditions”, the main purpose of which is to combine the capabilities of social cycle
disciplines to form generic competencies and important learning outcomes, including
professional responsibility. Working in a remote format allows one to take into
account the individual interests, needs and specifics of responsible decision-making
of individual students, to offer differentiated contextual tasks and to get acquainted
with relevant socially significant theoretical materials. For example, students are
offered a variety of situations when they need to make decisions and take
responsibility for further development of the situation or upcoming event. Such cases
are common in real life, especially in the engineering field. Students choose at their
own discretion the development of events, which is then compared with the decision
made by experts, and assess the consequences of the situation.

The phronestic approach to the formation of general competencies is able to
synthesize theory and practice, individually defined features and socially significant
ideals in the process of forming professional responsibility of students of engineering
specialties and contribute to the fact that in a sustainable society they will act
responsibly and consciously.

Prospects for further research on phronesis are quite broad: it is necessary to
clarify the difference between phronestic and ethical knowledge, which underlies the
formation of integral and generic competencies from purely technical and epistemic,
which are different in nature. It is important to assess its scientific rigor, capabilities
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and feasibility of use in professional pedagogy. It is necessary to study the specifics
of using methods for the formation of ethically defined competencies and determine
the role of social disciplines in this process. It is the objective of the social subjects to
instil in students of engineering profile ideas about global, commonly important
touchstones. It is within these guidelines that engineering specialists in the future will
have to take personal responsibility for professional decisions.

References

Arystotel (2002). Nicomachean Ethics. Kiev, Ukraine: Akvilon-Plius, p. 480 (in
Ukrainian)

Bakshtanovsky, I, and Sogomonov, Y. (2020). The Ethics of Education as a Never-
Ending Project. Vedomosti, Tyumen: NII PE, edition 17,vol.1, p. 230 (in Russian)

Berdiaev, N. (1995). The Realm of Spirit and Ceasar. Moscow: Republic, pp. 301-330
(in Russian)

Deep, S., and Sussman, L. (1995) Smart Moves for People in Charge, USA: Addison-
Wesley (in English)

Flyvbjerg, B. (2005). Five Misunderstandings about Case-Study Research.
Sociologhicheskye Issledovanya, no. 4, pp. 110-120. Available:
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2278316. Accessed on: March 18, 2022
(in Russian)

Flyvbjerg, B., Landman, T., and Schram, S. (2012). Real Social Science: Applied
Phronesis. https://doi.org/10.1017/CB0O9780511719912

Habrusieva, N. (2019). Analysis of Approaches to Understanding the Concept of
"Responsibility". Historical Aspect. Young Scientist, vol.5(2), pp. 412-416 (in Ukrainian)

Heinz, C. Luegenbiehl and Rockwell, F. Clancy. (2017). Chapter 2 - Working With
Cases: The Importance of Concrete Learning, Editor(s): Heinz C. Luegenbiehl, Rockwell F.
Clancy, Global Engineering Ethics, Butterworth-Heinemann, pp. 19-31
https://doi.org/10.1016/B978-0-12-811218-2.00002-3

Janakiraman, S., Watson, S., Watson, W., and Cheng, Z. (2021). Creating
environmentally conscious engineering professionals through attitudinal instruction: A mixed
methods  study. Journal of Cleaner Production, vol. 291, pp. 125957
https://doi.org/10.1016/j.jclepro.2021.125957

Juozapaitis, A., Zavadskas, E. Tamosaitiene, J., Navickas, A., Sakalauskiene, L., and
Gedvilas, D. (2015). Preliminaries of the Professional Engineer's Multi-criteria Assessment
Model in Lithuania. Procedia Engineering, vol.122, pp. 235-238.
https://doi.org/10.1016/j.proeng.2015.10.030

Kasianova, L., and Kovalenko, S. (2021). Case Method in Vocational Training.
Available: https://ir.kneu.edu.ua/bitstream/handle/2010/12485/385%20-
%20387.pdf?sequence=1 Accessed on: March 18, 2022 (in Ukrainian)

Katz, M. (2020). The need for socially responsible university educated professionals in
the extractive industries. The Extractive Industries and Society, vol.7, iss. 4, pp. 1351-1353,.
doi:10.1016/j.exis.2020.10.015

Kozak, L. (2016). Pedagogical Innovations as an Interdisciplinary Field of Professional
Pedagogy. Continuing Professional Education: Theory and Practice, vol.3-4, pp. 29-35
https://doi.org/10.28925/1609-8595.2016(3-4)2935 (in Russian)

Mabher, P. A., Bailey, J. M., and Tucka, A. M. (2018). Teaching Process Skills to Pre-
Engineers using Situated Learning — A Case Study. International Journal of Engineering
Pedagogy (iJEP), 8(5), pp. 121-147. https://doi.org/10.3991/ijep.v8i5.9036

Social Work and Education, Vol. 9, No 1, 2022


https://doi.org/10.1017/CBO9780511719912
https://doi.org/10.1016/B978-0-12-811218-2.00002-3
https://doi.org/10.1016/j.jclepro.2021.125957
https://doi.org/10.1016/j.proeng.2015.10.030
https://ir.kneu.edu.ua/bitstream/handle/2010/12485/385%20-%20387.pdf?sequence=1
https://ir.kneu.edu.ua/bitstream/handle/2010/12485/385%20-%20387.pdf?sequence=1
https://doi.org/10.28925/1609-8595.2016(3-4)2935
https://doi.org/10.3991/ijep.v8i5.9036

Habrusieva, N. 174 RECENT ISSUES IN EDUCATION

Meshko, H., Habrusieva, N., and Kryskov, A. (2021). Research ofprofessional
responsibility of students of technical specialities by means of information and
communication technologies. Journal of Physics: Conference Series, 10P Publishing, vol.
1840, no. 1, 2021.doi: 10.1088/1742-6596/1840/1/012058

Miasnykova, N. (2008) Responsibility in Modern Social Practices. Dissertation. Ph.D.
thesis, Karazin Kharkiv National University. Kharkiv, Ukraine (in Ukrainian)

Ministry of Education and Science of Ukraine: Approved Standards of Higher
Education [Online]. Available: https://mon.gov.ua/ua/osvita/visha-osvita/naukovo-
metodichna-rada-ministerstva-osviti-i-nauki-ukrayini/zatverdzheni-standarti-vishoyi-osviti.
Accessed on: March 18, 2022 (in Ukrainian)

Monteiro, F. (2017). The Students’ Perspective Contribution: Rethink the Ethical
Education of Engineering Students. International Journal of Engineering Pedagogy
(IJEP), 7(2), pp. 22-35. https://doi.org/10.3991/ijep.v7i2.6819

Pinho-Lopes, M., and Macedo, J. (2014). Project-Based Learning to Promote High
Order Thinking and Problem Solving Skills in Geotechnical Courses. International Journal of
Engineering Pedagogy (iJEP), 4(5), pp. 20-27. https://doi.org/10.3991/ijep.v4i5.3535

Romanovsky, N. Phronesis in the concept of Bent Flyvbjerg. Available:
http://ecsocman.hse.ru/data/2012/05/18/1271955753/Romanovskiy.pdf. Accessed on: March
18, 2022 (in Russian)

Sadova, M. (2019) Theory and practice of professional responsibility of the individual.
Dr. thesis, Institute of Psychology G. S. Kostiuk, Kyiv: NAPS (in Ukrainian)

Serrano, G. (2017). Competencias directivas y virtudes: un camino a laexcelencia.
Estudios Gerenciales, vol. 33, iss. 143, pp. 208-216. doi:10.1016/j.estger.2017.03.004

Stupak, D. (2018) Practical Application of the Case Study Method for the Formation of
Professional Competence on Electrical Safety in Future Electrical Engineers. Scientific
Bulletin of the South Ukrainian National Pedagogical University named after KD Ushinsky,
vol. 3, pp 82-88 (in Ukrainian)

Sysoev, A., Sysoev, A., Petrov, V., and Poteshin, S. (2012). Engineering Education
Technique based on Professional Activity Imitation, Procedia, Social and Behavioral
Sciences, ISSN 1877-0428, vol. 55, pp. 707-709. https://doi.org/10.1016/j.sbspro.2012.09.555

Tharakan, J. (2020). Disrupting Engineering Education: Beyond Peace Engineering to
Educating Engineers for Justice. Procedia Computer Science, vol. 172, pp. 765-769.
https://doi.org/10.1016/j.procs.2020.05.109

Williams, B., and Figueiredo, J. (2014). From Academia to Start-up: A Case Study
with Implications for Engineering Education. International Journal of Engineering Pedagogy
(IJEP), 4(1), pp. 24-31. https://doi.org/10.3991/ijep.v4il.3236

Yonas, H. (2001). The Principle of Responsibility. In Search of Ethics for
Technological Civilization. Kiev: Libra, p. 400 (in Ukrainian)

Social Work and Education, Vol. 9, No 1, 2022


https://ui.adsabs.harvard.edu/link_gateway/2021JPhCS1840a2058M/doi:10.1088/1742-6596/1840/1/012058
https://mon.gov.ua/ua/osvita/visha-osvita/naukovo-metodichna-rada-ministerstva-osviti-i-nauki-ukrayini/zatverdzheni-standarti-vishoyi-osviti
https://mon.gov.ua/ua/osvita/visha-osvita/naukovo-metodichna-rada-ministerstva-osviti-i-nauki-ukrayini/zatverdzheni-standarti-vishoyi-osviti
https://doi.org/10.3991/ijep.v7i2.6819
https://doi.org/10.3991/ijep.v4i5.3535
http://ecsocman.hse.ru/data/2012/05/18/1271955753/Romanovskiy.pdf
https://doi.org/10.1016/j.sbspro.2012.09.555
https://doi.org/10.1016/j.procs.2020.05.109
https://doi.org/10.3991/ijep.v4i1.3236

Habrusieva, N. 175 RECENT ISSUES IN EDUCATION

®POHECTUYHUH NIAXII 10 POPMYBAHHS
MPO®ECINHOI BIAMMOBIAAJTBHOCTI MAMBYTHIX
®AXIBIIB TEXHIYHUX CHEIIAJBHOCTEW: MOHITOPUHI
3ACOBAMHU THOOPMALIMHO-KOMYHIKALITHUX
TEXHOJIOT'TA

Hamania I'abpyceea, acniipanTtka kadeapu MeJaroriki Ta MEHEKMEHTY
ocBiTH TepHOMUIBLCHKOTO HALIOHAJIBHOTO MEJAaroriyHOro YHIBEPCHUTETY IMEH1
Bonogumupa I'Hatioka; acucTeHT Kadenpu ykpaiHO3HaBcTBa 1 Quiocodii
TepHONIIBECHKOIO HAIIOHAJIBHOTO TEXHIYHOTO YHIBEpCUTETy IMeH1 IBaHa
[Tynros1, Tepronine, Ykpaina; gabrusyeva@gmail.com

Anomauis. Cmpivkuii po3eumox iH@GOPMAYIUHO-KOMYHIKAMUSHUX TNEeXHOLO02T
(IKT) ma axmueHne SUKOPUCMAHHA iX 8 OCBIMHbOMY Npoyeci 3yMosieHi nompebamu
yacy, soxkpema naumdemicto COVID-19. YV npoyeci ¢popmyeannus inmeepanvnoi ma
302ANbHUX KOMNEMeHYil, pe3yibmamis | HACAIOKIE HAGYAHHS GANCIUBO 6UOYOVeamu
cucmemy CHOCMEpeNCeHb, KA OdCmb MOMCIUBICIb ONEPaAmuBHO pedazyeamu Hd
npobnemu, WO GUHUKAIOMb 6  OCSIMHIll npakmuyi. Y cmammi npedcmasieno
pe3yiomamuy  MOHIMOPUHZY 30aMHOCMI 00 NPUUHAMMS  8i0N0BI0ANLHUX  PilleHb
Maubymuimu haxisysamu mexnivHux cneyianvHocmetl. /s 300py OaHux 6UKOPUCAHO
gipmyanvie o0ceimue cepedoguuye TepHONIIbCbKO20 HAYIOHATLHO20 MEXHIYHO20
yuieepcumemy imeni leana Ilynios (Vrpaina), sike 6yno cmeopene na 06a3i cucmemu
ynpaeninna nasyaunam (Learning Management System — LMS) ATutor. Pezyremamu
0ocniodcenHs  0anu  3M02y  GUABUMU  BIOMIHHOCWMI 6  ANOPUMMI  NPUUHAMMSL
8I0N0BIOANLHUX PIlUEeHb CIYOeHMAMU MEeXHIYHUX CheyiabHOCMell 3A1eNHCHO 80 cmami,
KYpCy HABYAHHA ma cneyuixu oopano2o (axy, wo 8axciugo Haodaii 8paxosysamu 8
neoaeociunii.  npakmuyi 0 GopmysanHs — npogeciiinoi  8i0N08Ii0ANLHOCHIL.
3anpononosano ponecmuunull nioxio 0o po3ymiHHA 3micmy ma cymi npogecitinoi
8I0N0GIOANLHOCNI 8  CYYACHOMY  MEXHO2EHHOMY Cepedosulyi, AKUll  8paxoeye
cneyughiuHicmes emuyHo20 3HAHHA, 30CepeddCcye y8azy HA CHIUKUX [HOUBIOYANbHUX
npiopumemax Ha GU3HAYEHHA 0COOUCMOI 8i0N0GIOATLHOCMI 6 KOHKpemHill cumyayii
8i0N0GIOHO 00  cycnintbHo  3a0aHux nompe6.  OOIPYHMOBAHO  HeoOXiOHICMb
nepeocMuUciienHs  GIONOBIOANIbHOCMI  AK — eleMeHmd  (DPOHeCUYHO20  3HAHMA,
KOHKDEemu306aHO U020 3HAYEHHS 6 RNIO2omosyi Maubymuix ¢haxieyie mexHiuHo2o
npogpino.  Chopmynrvosano  nepcnekmugu — nooambWux — O0CHIONCeHb — U000
BUKOPUCMAHHS (DPOHECMUYHO20 NiOX00Y ¥ Npoecilnill nedacoziyi, pe3yibmamu SKux
MOJdCYmMb  cy2ysamu  opieHmupamu 0N MOoOepHizayii cmpamezii  GUKIAOAHHA
CYCRIIbHUX OUCYUNIIH Y 3aKAA0aX 8UU0i 0ceimu.

Knrouoei cnosa: inpopmayitino-komynikamusHi - mexnonocii;  npogecitina
8IONO0GIOANLHICMb;, CMYOeHMU MEXHIYHUX cheyiaibHocmell; QpoHemuuHull nioxio;
cmpamezis BUKNAOAHHS CYCIITbHUX OUCYUNIIIH Y GULUX HABUAILHUX 3AKAA0AX.
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