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Consideration of cognitive styles as a method of solving the problem of
intensification of professional training of future software engineers
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Abstract. The article considers the possibility of using the approach taking into account the cognitive aspect of the style of teaching
students in information technology, in order to solve the problems of intensification of professional training. The main means of taking
into account cognitive styles, the author notes the testing of students to determine their psychological characteristics and further individu-
alization of the educational vector according to the results. According to the author, the results of testing students of 111 and IV courses of
IT-specialties indicate a tendency of predominance of synthetic methods of information processing.
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Introduction. The current tendency to intensively increase
the field of information technology (IT) in the vector of
dominance, among others, is actively manifesting itself in
Ukraine and the world. This trend is manifested primarily
through the constant development and direct implementa-
tion of high-quality IT products by Ukrainian specialists,
which in turn raises Ukraine among the countries partici-
pating in international grant and private projects. This
growth in the popularity of Ukrainian developments creates
the conditions for the constant growth of labor market de-
mand for highly qualified IT professionals and necessitates
the acceleration of the pace of training and intensification
of training in general. An additional problem is the need of
employers for IT professionals who, in addition to
knowledge and skills directly in the field of IT, have a high
level of foreign language skills, leadership and manage-
ment skills, high skills for self-development and cover
knowledge in various areas of IT development. These fac-
tors create a need to explore ways to intensify the educa-
tional process and develop new approaches to solving the
problem of intensifying the educational process of future
software engineers in the study of general and professional
disciplines.

Analysis of research and publications. Analyzing sci-
entific developments in the vector of intensification, the
introduction of differentiated learning can be considered a
relevant and priority approach. As noted in the work of T.
Santangelo and C. Tomlinson [1], the main purpose of dif-
ferentiated learning can be considered the task of maximiz-
ing the learning potential of each individual student with
prior experience of each student, they stressed the need to
focus teachers on three important characteristics: willing-
ness to learn, interest in the learning process and the direct
psychological profile of the student. However, the study
focuses on taking into account the teaching experience in
groups of students who have already been trained by cer-
tain teachers before and focuses on the mental abilities of
students, without taking into account the personal charac-
teristics of the student. The studies of A. Margaryan, M.
Bianco, and A. Littlejohn [2] can be considered in more
detail, emphasizing the need to take into account the needs
of each student, but the authors did not disclose the specif-
ics of this approach, which encourages further research.
Important for further research was the work of M. N. Su-
prayogi, M. Valcke and R. Godwin [3], who delved into the
study of psychological characteristics of students and
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stressed that differentiated learning is primarily associated
with a complex set of variables, such as the student's effec-
tiveness, belief in the fidelity of the teaching material,
teaching experience of the teacher, professional develop-
ment of the teacher and his certification, but these aspects
are aimed more at the professional characteristics of the
teacher, repelling the need to determine the student's per-
sonality.

The aim of the study. The purpose of the study is to an-
alyze the problem of intensification of education and the
possibility of using the factor of cognitive styles as a means
of solving the problem of intensification of training of fu-
ture software engineers.

The methodology of study. To achieve this goal, in-
formation support tools and research methods were used:

theoretical: theoretical analysis of sources on the inten-
sification of the educational process, its problems and im-
plementation, research of the possibility of using cognitive
styles in the educational process;

empirical: design and modeling of learning outcomes
using cognitive styles; interpretive methods that make it
possible to generalize and explain the established facts and
their relationship.

Research results and their discussion. In the frame-
work of this study, the main task is to determine the possi-
bility of intensifying the training of future software engi-
neers and accelerate the process of mastering their general
and professional skills, but at the beginning it would be
appropriate to identify existing methodological approaches
to intensifying education using cognitive styles. In this con-
text, conducting an analysis of the modern market, it can be
argued that the development and implementation of new
concepts of learning and development depend on the train-
ing of future software engineers in higher education. Note
that the main modern areas that optimize training are the
cognitive approach and procedural-cognitive approach.
Analyzing the possibilities of procedural-cognitive ap-
proach, from the point of view of studying the disciplines
of the IT sphere, it is possible to emphasize the presence of
non-obvious, but significant impact on the quality of learn-
ing different programming languages. In the educational
process, this approach focuses on language learning and
determines the method of its teaching. First of all, it in-
volves the development of intellectual abilities (reflection,
interpretation, ambiguous vision) in the field of language
acquisition, as it is generally obvious that a simple "learn-
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ing" of language (programming language) is not enough for
its proper and global use in a constantly expanding func-
tionality and the needs of the IT environment. To solve the
main task of training future software engineers, namely the
acquisition by students of general professional and profes-
sional skills required by a highly qualified IT specialist,
various individual training programs, methods, techniques
can be used to outline a certain learning style. In the re-
search of world educators and psychologists, the style of
studying professional disciplines is perceived as one of the
most important factors in how well students master certain
skills. Teaching style determines the specific set of actions
used to achieve the goal of teaching each individual disci-
pline within the educational program. At the same time,
researchers use the concept of "cognitive style", which they
usually define as the preferred mode of perception, memo-
rization, organization, processing and presentation of in-
formation [4]. Today it is a well-known fact that learning
style is a multidimensional phenomenon and takes on a
general social character, which in turn creates the condi-
tions for a quality learning process usually requires a com-
prehensive and multidimensional vision of situations,
teaching methods and approaches to learning. This in turn
requires a comprehensive assessment of the student’s abili-
ties, and taking into account his strengths and weaknesses.
This is what creates the conditions for the introduction of a
factor of differentiation of education and taking into ac-
count the cognitive characteristics of students before de-
termining approaches to learning. In addition, analyzing the
scientific achievements of world scientists, we would like
to note the work of D. Grossmann [5], who noted in his
work that cognitive style is an integral part of learning
style. Thus, it creates the conditions for the assertion of the
need to include cognitive style in the style of teaching pro-
fessional disciplines.

Analysis of the scientific literature shows that the range
of cognitive parameters is very wide and includes the fol-
lowing approaches to the perception of information: inde-
pendent or dependent, analytical or synthetic, reflexive or
impulsive and many others. In addition, the analysis of the
scientific literature revealed the connection of the cognitive
aspect with the specifics of the professional activities of IT
professionals. An example of this connection is the fact that
cognitive styles and personality traits have the greatest im-
pact on each of the four stages of programming processes
(problem identification, software development, coding,
debugging and testing), because the cognitive style of the
developer significantly affects the path and the pace of fu-
ture development. This means that the strengths of the per-
sonal developer can significantly affect the performance of
software engineers.

There is no doubt that the teaching of professional disci-
plines for future software engineers in higher education is
based on the content of their professional disciplines, which
in turn allows you to create a virtual professional environ-
ment by simulating various problem or production situa-
tions. Using methods of adapting the teaching strategy in
each group to the cognitive characteristics of students, can
solve a significant share of perception needs, which will
allow students to effectively develop their professional
competencies, allowing them to use their personal qualities
as effectively as possible and function in culturally diverse
academic and professional environments.
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Having analyzed the scientific developments for the
training of future software engineers, we note that in his
works V. S. Kruglik [7], V.V. Osadchy [8], I.V. Krash-
eninnik [9], noted among a fairly wide range of require-
ments for future software engineers, the priority can be
conditionally identified as:
skills of creating and debugging software;
computer equipment design and maintenance

skills;
- ability to maintain information;
ability to identify vulnerabilities in the developed

software;

- ability to develop and maintain web-resources for
the Internet;
skills to configure the protection of internal sys-
tems of companies, etc.

This list allows us to say that the specifics of the profes-
sional activities of future software engineers, primarily
focused on the following types of human activity: percep-
tion, processing and implementation of textual, symbolic,
graphical information presented orally or in writing. This
definition makes it possible to emphasize that in general the
professional activity of future software engineers coincides
significantly with the educational activities of students of
most specialties, i.e. focuses on the mental and psychologi-
cal aspects of the perception of ambiguous information.
This once again confirms the relevance of using methods of
taking into account cognitive styles in the training of future
software engineers, which will be used by students, both in
education and in further professional activities. Thus, dif-
ferentiated training for future software engineers should be
based on the cognitive aspect of the study of general and
professional disciplines. Thus, we see it appropriate to
identify and analyze the features of the cognitive aspect of
the teaching style of professional disciplines in differentiat-
ed learning of IT students at the university level and high-
light ways to individualize the learning process by taking
into account the cognitive styles of students.

As part of the study, we conducted an experiment on the
basis of Melitopol State Pedagogical University named
after Bohdan Khmelnytsky, in which we developed and
tested students of IT-specialties in order to determine the
dominant approach to information perception:

46 third-year students (24,1% of students have a
dominant auditory approach, 11,2% of students have a vis-
ual approach and 6,8% of students have a dominant kines-
thetic approach).

52 fourth-year students (21,5% of students have a
dominant auditory approach, 9,8% of students have a visual
approach and 6,3% of students have a dominant kinesthetic
approach).

The majority of third-year IT students (57,9%) and
fourth-year IT students (62,4%) showed the results of the
emphasis on a mixed sensory approach. Turning to the
work of D. G. Tight [6. p. 35], who in his study noted that a
mixed sensory approach is the ability to function in more
than one approach to information perception.

Analyzing the scientific literature, we can note that tra-
ditionally in the scientific literature, people who operate
simultaneously with the three main approaches are called
"digital", "auditory-digital" or "discrete". People with this
approach to the perception of information are able to per-
ceive it through logical thinking, using numbers, signs and
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logical inferences in thinking.

During our experiment:

- among third-year students of 1T-specialties, 10,2%
have equally developed visual, auditory and kinesthetic
approaches to information perception, 11,2% - visual and
kinesthetic approaches to information perception, 14,1% -
visual and auditory approaches to information perception,
22,5% - with auditory and kinesthetic approaches to infor-
mation perception.

- among fourth-year students of IT-specialties
17,5% have equally developed visual, auditory and kines-
thetic approaches to information perception, 14,8% - visual
and kinesthetic approaches to information perception,
18,2% - visual and auditory approaches to information per-
ception, 21,9% - with auditory and kinesthetic approaches
to information perception.

The comparison of students of Il and 1V courses of IT-
specialties showed that the dominant sensory approaches to
the perception of information are auditory and mixed.

Testing of 46 third-year IT students to determine the
dominant method of perception and processing of infor-
mation in the learning process showed that students can be
divided into those who dominate in the synthetic method of
information processing — 54,1%, analytical method of in-
formation processing — 10,7% or combine both methods of
information processing — 33,2%.

Among 52 fourth-year IT students, 57,1% have a pre-
dominant synthetic method of information processing,
13,6% have an analytical method of information pro-
cessing, and 29,3% have a mixed synthetic-analytical
method of information perception and processing.

The results of testing students of third-year and fourth-
year students of 1T-specialties showed a tendency of pre-
dominance of synthetic methods of information processing,
as well as mixed synthetic-analytical methods of infor-
mation processing. The test results, in turn, allowed to ad-

just the strategy of the educational process and deepen the
vector of problem situations and project approach, which
significantly accelerated the process of students 'perception
of information, improve students' motivation to learn and
general attitude to the course.

Conclusions. The result was the confirmation of the
possibility of taking into account cognitive styles in the
preparation of future software engineers for professional
activities and the confirmation of the factor of influencing
cognitive styles on the quality of the educational process by
facilitating the perception of information by students.
Therefore, we consider it appropriate to recommend the
construction of the educational process of students with the
choice of strategy to promote the development of their cog-
nitive potential. The results of the experiment show that
due to the testing conducted before the training, conditions
were created for adjusting the strategy of the educational
process and deepening into the vector of problem situations
and project approach, which significantly accelerated the
process of students 'perception of information, improve
students' motivation to learn. and general attitude to the
course. This work does not cover all the features of cogni-
tive styles in the educational process, but updates and
summarizes existing research, confirming them on the basis
of Melitopol State Pedagogical University named after
Bohdan Khmelnytsky experiment to determine approaches
to the perception and processing of information by students
of third-year and fourth-year student’s IT-specialties. In
further research, we consider it relevant and plan to develop
guidelines for teachers to develop educational and method-
ological complexes, refine and expand testing to better
cover the cognitive characteristics of students and conduct
an experiment to determine the level of influence of stu-
dents' cognitive styles in training future software engineers.

LITERATURE

1. Santangelo T., Tomlinson C. A. Teacher educators' perceptions
and use of differentiated instruction practices: An exploratory
investigation //Action in Teacher Education. 2012. V. 34. Ne. 4.
pp. 309-327.

2. Margaryan A., Bianco M., Littlejohn A. Instructional quality of
massive open online courses (MOOCs) //Computers & Educa-
tion. 2015. V. 80. pp. 77-83.

3. Suprayogi M. N., Valcke M., Godwin R. Teachers and their
implementation of differentiated instruction in the classroom
/[Teaching and Teacher Education. 2017. V. 67. pp. 291-301.

4. Dornyei Z. The psychology of the language learner: Individual
differences in second language acquisition. Routledge, 2014.

5. Grossmann D. A study of cognitive styles and strategy use by
successful and unsuccessful adult learners in Switzerland //
Unpublished MA Thesis, School of Humanities of the Univer-
sity of Birmingham. 2011.

6. Tight D. G. The role of perceptual learning style preferences
and instructional method in the acquisition of L2 Spanish vo-
cabulary: dis. University of Minnesota, 2007.

7. Kpyrmuk B. C. Be6-opicHTOBaHi HaBYallbHI CepeloBHINA Yy
npodeciiiHiii miATOTOBHI MaiiOyTHIX iH)KEHEpPiB—IPOrpaMicTiB
//TadopmariiHi TEXHOJOTii B OCBITI Ta Haymi: 30. HayK. IIp.
2017.T. 1. Ne. 9. C. 153-157.

8. Kpyrmuk B. C., Ocamguumit B. B. Ananiz 3micty npodeciitol
MATOTOBKU iHXKeHepiB-TiporpamicTiB //[Ipobiaemu iHXeHEepHO-
nexaroriyuoi ocsitu. 2016. Ne. 52-53. C. 101-110.

9. Ocamumii B. B., Kpamreninnik 1. B. ®opmyBaHHs 3MicTy OCBIT-
HIX TIporpaM MiJroTOBKA MaiOyTHIX IH)KEHepiB-IIPOrpaMicTiB
3a CKOPOYEHUM TEPMiHOM HAaBYaHHS HA OCHOBI aHANI3y PUHKY
npai //Tadopmariitai TexHomorii i 3acodu HaBuaHHs. 2017. Ne.
58, Bum. 2. C. 11-25.

REFERENCES

7. Kruglik, V. S. (2017). Web-based learning environments in the
training of future software engineers. Information technologies
in education and science: coll. Science. pr., 1 (9), 153-157. [in
Ukrainian].

8. Kruglik, V.S., & Osadchiy, V.V. (2016). Analysis of the content
of professional training of software engineers. Problems of en-
gineering and pedagogical education, (52-53), 101-110. [in

43

Ukrainian].

9. Osadchy, V.V., & Krasheninnik, 1.V. (2017). Formation of the
content of educational programs for the training of future soft-
ware engineers for a reduced period of study based on the anal-
ysis of the labor market. Information technologies and teaching
aids, 58 (2), 11-25. [in Ukrainian].

www.seanewdim.com



