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ABSTRACT This paper is dedicated to the analysis of problems related to the training of engineering specialists
in Russia. Based on the application of active forms of psychological and pedagogical follow-up, the method of
enhancing the quality of higher education has been thus proposed. Moreover, the method of psychological and
pedagogical monitoring in the process of teaching engineering students has been suggested. The technique developed
isamed at forming and enhancing psychological follow-up of moral building and educational process. The application
of the method favors the formation of cognitive and communicative competences of engineering students. A
personalized approach with the application of the proposed method also facilitates the identification of students’
potentials and control of their psychological states as well as their timely correction. For the useful application of
the suggested method, it is necessary to enhance teachers’ professional development in terms of their psychological

training via engagement of professional psychologists.

INTRODUCTION

Quiality devel opment of acountry, along with
the satisfaction of the needsraised in each layer
of its population, is, in many ways, defined by
the quality and quantity of engineering innova-
tions. A range of surveysand pieces of evidence,
including ones received from the Ministry of
Education and Science of the Russian Federa-
tion, prove demands for engineering specialties
inthe Russian market. According to the surveys,
needs for engineers have grown by 19.6 percent
during thelast threeyears, and it al so keeps grow-
ing (Ministry of Education and Science 2016).
However, today, thereisacritical lack of compe-
tent engineering staff in theindustrial sector. The
quality of engineering education in Russia has
always been on ahigh level, and it is currently
far from perfect - some young engineers lack
even basic knowledge, which signifiesalow level
of professional preparation (Wickenset al. 2015;
Card 2018).

The competence levels of engineers can be
thus increased not only via direct educational
technologies, but also by means of the intro-
duction of specialized psychologica and peda-
gogical follow-up in higher educational institu-
tions that would be aimed at enhancing both

moral building and educational processes (Agra-
novich and Puente 2007).

During thelast 10-15 years, the main direc-
tion of changes in the sphere of education of
the Russian Federation has been directed at re-
structuring and management of educational
contents. Accordingly, some critical problems
related to the training of engineering staff to-
day are:

+ Low levels of student’s motivation in re-
ceiving higher education;

+ Insufficient quality of educational processes,

+ Lack of informational and educational sup-
port;

¢ Tiredness and absentmindedness of both
students and teachers;

¢ Outdated and irrelevant information re-
ceived by students at various discipline
COUrses.

One of the factors playing a crucial part in
the development of ahighly-skilled engineer is
the quality of teaching and ability of teachersto
effectively communicate information to stu-
dents. Only involved students’ development,
comprised of universal, cultural, personal, and
cognitive aspects, alows them to perceive in-
formation in full (McMichael 2013). Inthisre-
spect, the critical educational results include



30 D. M. SAFINA, K. S. SMOLYANITSKIY AND T. A. SUETINA

subject-related and personal competencies
whose measurement requires the creation of a
diagnostic system of the educational process
and technologies of formation, and measure-
ment of the mentioned competences becomes
the main subject of activity of a psychologist
(Gorodetskayaet a. 2015).

Thus, it is of importance to pay attention
not only to physical but also to psychical health
of students, which is the critical factor in the
process of an engineer’s establishment. More
attention should be thus paid to the personal-
ization of educational methods and the creation
of acomfortable and psychologically safe edu-
cational environment (Yang 2019).

Objectives

In the current study, it was tried to analyze
the problemswhich arerelated to the training of
engineering specialistsin Russia.

METHODOLOGY

Inthiswork, themainwaysof scientific think-
ing, such as analysis, synthesis, classification,
and generalization, were used, which allowed
for formulating the problem of the formation of
cognitive and communicative competences in
students and developing possible solutions.

Switching focus on psychological aspects
of educational process significantly changesthe
entire educational situation ininstitutions; thus,
defining the precise position of formsand types
of applications of mental knowledge in content
and organization of educational environment of
higher and secondary educational institutions
urgesto make psychologists' activity obligatory,
specific, and measurable; and accordingly psy-
chologists themselves become full-fledged par-
ticipants of educational process (Zotova 2014).

The aim of the supposed psychological fol-
low-up isthe creation of social and psycholog-
ical conditionsfor the development of students
personalities and their successful training, as
well as for laying the foundations of present
and future mental health of a person. The main
tasks of psychological and pedagogical follow-
up areasfollows:
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+ Monitoring the psychological and peda-
gogical status of students and the dynam-
icsof their mental development in the pro-
cess of education;

+ Formation of self-cognition, self-devel op-
ment, and self-identification abilities.

The primary forms of psychological and ped-
agogical follow-up of the educational process,
including consulting, diagnostics, as well as
developing and correctional work and testing.

Consulting implies psychological helpinthe
areas of development, mentoring, and educa-
tion by means of psychological consultation. In
this respect, psychological consultation helps
students to correctly understand themselves,
adequately assess their thoughts and deeds,
know and take advantage of their strong and
weak points, make right decisions, and bear re-
sponsibility for them, design and accomplish
actionsthat allow managing their lives, and make
it better effectively.

Methods of psychological consulting may
include various training courses and discussion
methodsthat allow for activating cognitive skills
and enlarging possihilities of understanding.

RESULTS AND DISCUSSION

The aim of the diagnostics is to detect stu-
dents’ individual psychological peculiaritiesand
to assess levels of their personal and intellectu-
al development (Mongraphy et a. 2014; Sapegina
2016).

The psychological correction has a power-
ful influence on the process of personality for-
mation and preservation of itsindividual char-
acteristics, which is performed on the basis of
mutual actions of pedagogues, psychologists,
and specialists of other professions. The aim of
correctional and development work is to orga-
nizethework with studentsthat have some prob-
lems with learning and adaptation. The devel-
opmental work includesthe devel opment of stu-
dents' cognitive sphere and its aspects such as
attention, imagination, and memory. It also im-
pliesreducing anxiety and building adequate self-
esteem, aswell as devel oping self-management
and self-control skills.

The aim of testing is to explore non-patho-
logical psychical phenomena and to detect the
influence caused by peculiarities of a person’s
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mental state on their actionsin a particular mo-
ment, aswell asto perform psychological analy-
sis of the interested parties of the process.

Based on psychological and pedagogical
forms of impact, a method was developed for
eval uating cognitive and communicative levels
of training of the engineering staff. The essence
of the technique liesin the formation of under-
standing an engineer’s dependence on psycho-
logical culture that is defined as an ability to
consciously learn scientific information, com-
munication in groups, and to purposefully self-
organize one's behavior, to apply creative ap-
proachin fulfilling one's professional dutieson
the basis of legal, moral, and ethical paradigms.
The method is performed in two stages, which
recur at various educational courses.

It is known that psychological culture is
formed on procedural levels of psychical activi-
ty - cognitive and communicative ones. The cog-
nitive substructure of the psychical activity of
an engineer also includes cognitive processes
that provide uptake and processing of the infor-
mation perceived - social, educational, scientif-
ic, and industrial ones. Communicative abilities
of aperson also offer the effectiveness of com-
municative activity in interpersonal communi-
cation, aswell asthe psychological compatibil-
ity of such action. Communicative skillsarethus
an indispensable component of organizational
and managerial skills. All these factors condi-
tion the importance of developing communica-
tive abilities in students that play a significant
part in the formation of apsychological culture
of afuture engineer (Leary 2004; Johnson and
Johnson 2007; Antimonov 2009; Zotova 2014;
Koroleva2014; Evplova2014; Kozlov 2017).

The suggested method includes elements of
the formation of personal cognitive characteris-
tics and aspects of the structure of communica-
tive abilities. At the same time, communicative
skills should be provided with more attention
and effort because engineering students often
lack these particul ar traits. Some of the essential
methods of formation of communicative compe-
tencesaretraining coursesaswell asindividual
and group sessions with psychologists. Also,
psychological tests play an essential role - for
instance, the Leary test “Interpersonal Diagno-
sis’, whichisaimed at diagnosing interpersonal
relations and personal traitsthat play an impor-
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tant rolein intercommunication with other peo-
pleand other methods (Rosselli and Ardila2003).

At thefirst stage, preliminary testing of stu-
dentsis performed, which is supposed to detect
cognitive and communicative tendencies or dif-
ficulties of students. Further work should also
be based on the groups in which students can
be distributed according to test results. For ex-
ample, four groups may be formed according to
the detected strong and weak points in the
sphere of cognitive competences and communi-
cativeskills(Table 1).

Table 1: Groups of students distributed in accor-
dance with cognitive and communicative tenden-
cies and difficulties

Cognitive and Cognitive abilities

communicative

factors Strong Weak
Communicative  Strong Group A Group B
Skills Weak Group C Group D

Formation of asignificant number of groups
with the estimation of strength and weakness
aspects in the expression of factors, and also
the application of an individual approach to stu-
dentsrequire much more attention from psychol-
ogists; consequently, it can be rational to apply
anindividual approach only inthe most compli-
cated cases. According to the results of the first
stage, corrective measures should be devel oped
with the aim of eliminating cognitive and com-
muni cative difficulties (Kozlov 2017).

The second stage of the method includes
the application of corrective measures with the
aimto form lacking competences and skillsand
also to support natural tendencies expressed by
students in the sphere of education, science,
and public relations.

As can be seen from the Table 1, group A is
the strongest and the most promising group,
which is formed by the students who have
strongly pronounced cognitive abilities and a
high level of adaptiveness and communicative
activity. People from group A are leaders and
can thus assist students from other groups. If
students from this group are left beyond psy-
chological work, there is arisk that a reverse
effect may appear, and students from this group
may consequently move to one of the further
groups because their sincere interest and moti-
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vation to cognitive and social activity would be
left unwanted.

Studentsfrom group B who have some prob-
lems in the cognitive sphere but express their
interest in social activities and who are natural
extroverts, in fact, do not pose any difficulties.
Most often, they need some support in addi-
tional interaction with teachers in terms of ac-
complishing educational tasks, and also some
measures aimed at enhancing motivation and
self-control in educational activities. They re-
quire active participation in social activitiesin
their educational establishment with the simul-
taneous accomplishment of control measuresin
educational activitiesand avoidance of forming
training debts. Social recognition in the form of
certificatesfor merit and encouragement awards
is thus considered as good stimuli for them
(Sapegina2016).

The portrait of a typical representative of
group C is a quiet and reserved student who
does not show much interest in social activity,
but they are quite successful in their studies. If
such a student does not demonstrate an inter-
estinasocial activity at al, thereisno sensein
engaging them in community responsibilities
and collective works. Much more effective can
beinvolved in such a student in scientific work
and participation in scientific conferences and
symposia. This exact sphere may adopt such a
student to social activity and form specific
communicative skillsinthem (Yang 2019).

The students from group D should also re-
ceive the closest attention from psychol ogists.
This group consists of students who require an
individual approach. So, it is very difficult to
initiate the transfer of such studentsfrom group
D straight to group A. That iswhy it is neces-
sary to conduct additional research studies and
analytical measuresin order to assesstheir indi-
vidual tendencies and motivational characteris-
ticsthat allow them to definewhether itiseasier
to distribute them to group B or group C.

The results of the application of the devel-
oped method and timely psychological correc-
tionareagradual transfer of studentsfrom groups
B, C,and D togroupA, or at least aprogressive
advancement of students inside these groups
with retaining their improvementsin thisor that
sphere. Thework inthe application of the devel-
oped method should not have asingle-use char-
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acter, but aprolonged and consi stent one, which
requires performing arecursion of thetwo stag-
es - psychological and pedagogical testing and
psychological and pedagogical correction. Both
of these stages should recur at various stages
of the educational process, starting from thefirst
grade accompanied by tracking the dynamics.

CONCLUSION

In terms of further measures aimed at the
implementation of the suggested method, it is
rational to start its application on the basis of
one higher educational institution within one
pilot group. The number of people in a pilot
group should allow making statistically signifi-
cant conclusions, and membership in the group
should be of representational character. The
work in this direction can be organized under
the leadership of vice-principals for education
with corresponding support from engaged psy-
chologists. The application of the method is
possible only if members of the teaching staff
actively cooperate with each other and areready
to correct their teaching approaches. The appli-
cation of the developed method also requires
the engagement of professional psychologists
aswell asthe staff of higher educational estab-
lishments. The useful output of such invest-
ments can be high because boosting the quality
of students' professional training in cognitive
and communicative spheres may become a se-
vere stimulusto the overall development of the
economy in a country. Consideration of stu-
dents' psychological peculiarities can thus be-
come leverage that would be able to increase
the quality of professional training of modern
engineers significantly. In conditions of lack of
psychological follow-up, itisrational toinitiate
the development of mental skillsin staff.

RECOMMENDATIONS

It is suggested that the content of this re-
search paper be studied in other majors such as
medical, psychology, Humanitiesand etc. to pro-
videageneral overview.
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