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Abstract. Introduction. Training future specialists in information technology to work in
a team has a great potential both for solving educational problems in the higher education and
for further development of graduates as professionals in the labour market. The efficiency of the
teamwork is largely determined by the effectiveness of the distribution of roles in the team. The
distribution of roles depends on the individual cognitive characteristics of each team member.
Individual enlightening characteristics of the ways of perception and processing of information,
the choice of ways to solve problems are associated with the cognitive style of the individual.

Aim. The present research aims to analyse the nature of the influence of the cognitive
style of the personality of each member of the team on the results of solving a practice-oriented
task in the field of information and communication technologies.

Methodology and research methods. The work used a systematic approach (N. A. Astash-
ova, S. L. Melnikova, A. P. Tonkikh, L. N. Shilenkova, A. Burger, L. Naude, F. D. Fernandez,
J. L. Arco-Tirado, M. Hervas-Torres); practice-oriented approach (E. F. Fefilova, D. Bednarek,
M. Krulis, J. Yaghob); project approach (L. I. Savva, E. A. Gasanenko, K. E. Shakhmaeva); cog-
nitive approach (J. B. Watson, G. A. Kimble, J. Anderson, B. M. Velichkovsky, J. Kelly, J. Brun-
er, J. J. Goodnow, G. A. Austin, M. A. Kholodnaya), in the frames of which general scientific and
statistical methods were used. The works by M. A. Kholodnaya, J. Parker, J. D. Bain, H. A. Wit-
kin, S. A. Moore, D. R. Goodenough, P. W. Cox constituted the theoretical and methodological
basis of the study, on the basis of which the characteristics of students with different cognitive
styles were studied.

The analysis of the dependence of the success rate of solving practice-oriented tasks
by a team of students on the cognitive style of each member of this team was carried out. The
success rate was calculated as the sum of the normalised values for each type of work. 250
undergraduate students of Nizhny Tagil State Socio-Pedagogical Institute (branch) of Russian
State Vocational Pedagogical University and Nizhny Tagil Institute of Technology (branch) of
Ural Federal University took part in the study.

The used research methods: questionnaires, testing, the method of expert assessments,
ranking, scaling, rationing, content analysis of documents, methods of mathematical statistics
in data processing, methods of analysis, synthesis, generalisation, comparison, abstraction
when interpreting research results. The “Included Figures” test was used to determine the
field dependence / field independence of the subjects. The main statistical calculations were
performed using the nonparametric statistical method “Mann-Whitney U-test”. To confirm the
reliable difference in the proportion of teams that successfully coped with the task, the Fisher
criterion was applied.
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The data sources are open source databases (websites of international and Russian gov-
ernment bodies), regulatory documents regulating the basics of training IT specialists, research
by leading scientists in the field of cognitive personality style, statistical information.

Results. The authors developed the criteria to evaluate the results of solving a prac-
tice-oriented task by a team of future IT specialists and defined the concept of a success indi-
cator. The authors demonstrated the importance of taking into account cognitive personality
styles when forming a team of IT specialists. The dependence of the success rate of solving a
practice-oriented task on the type of cognitive style of the participants of the task was revealed.
It is established that the highest results of the success rate in solving a practice-oriented task
were noted in those teams that included students with different cognitive personality styles
of field dependence / field independence, with a predominant number of participants with a
field-independent personality style. The findings indicate the need to take into account the cog-
nitive styles of individuals when forming the composition of teams for IT projects.

Scientific novelty. The results of the study expand the scientific facts that cognitive
styles are predictors of students’ achievements in solving practical tasks in teamwork.

Practical significance. The data obtained can be used to develop a strategy for training
future IT specialists aimed at improving the effectiveness of teamwork in higher education in-
stitutions. The proposed calculations of the success rate of solving practice-oriented tasks can
be employed to evaluate the results of educational practices and final qualifying works.

Keywords: teamwork, specialists in information technology, cognitive style, field-de-
pendent/field-independent style, practice-oriented learning, practice-oriented task.
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AnHomauyusi. Beeoerue. ObyueHue Oyaymux crenuasnctoB UT-cdeprr pabore B Ko-
MaHe UMeeT GOABIION ITOTEHIIUAA [AS PELIeHHsT 00pa30BaTEABHBIX 38124 B CUCTEME BBICIIIETO
obpa3oBaHusl, JAAbHENIIIETO CTAHOBAEHHS BBIITYCKHUKOB KAK CIIEIMAANCTOB Ha PBIHKE TPyAa.
Pe3yABTAaTUBHOCTE AESITEABHOCTH KOMAHIBI BO MHOrOM ompezneasercss 9deKTUBHOCTBIO pac-
[IPEEAEHUS POAEH, KOTOPOE 3aBHCHUT OT HHAWBHIYAABHBIX IT03HABATEABHBIX XapPaKTEPHUCTHUK
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KaKI0T0 YAeHa KOMAaH/bI (CII0cCO60B BOCIIPUATHS U 00paboTKu MH(pOpMAIIUH, BbIOOpa criocoba
pelieHus IpobAeM), CBI3aHHBIX C KOTHUTHBHBIM CTHAEM AMYHOCTH.

Llenb cmambu — aHaAW3 BAUSTHUSI KOTHUTUBHOTO CTUASI AMYHOCTHU KasKI0T0 YAEHA KOMAaH-
bl HA PE3YABTATHI PELIeHHUs IPAKTHKO-OPHEHTHPOBAHHON 3afadyi B 00AACTH MH(OPMAIIMOH-
HO-KOMMYHUKAIITMOHHBIX TEXHOAOTHIA.

Memodonozust u memoouka uccnedogarust. B pabore IpUMEHSIANCH CUCTEMHBIN TTOAXO/
(H. A. AcramoBa, C. A. MearHukoBa, A. Il. Tourux, A. H. IlluaenkoBa, A. Burger, L. Naude,
F. D. Fernandez, J. L. Arco-Tirado, M. Hervas-Torres); IpakTHKO-OPUEHTHPOBAHHBIA II0I-
xon (E. F. Fefilova, D. Bednarek, M. Krulis, J. Yaghob); mpoekrusbrii moaxon, (L. I. Savva,
E. A. Gasanenko, K. E. Shakhmaeva); koruutuBHbIH nonxon (J. B. Watson, G. A. Kimble,
J. Anderson, B. M. Velichkovsky, J. Kelly, J. Bruner, J. J. Goodnow, G. A. Austin, M. A. Kholod-
naya), B paMKaX KOTOPBIX HCIIOAB30BAAKUCH ODOIIleHAYYHbIE U CTATUCTUYECKHUE MeToapl. TeopeTu-
KO-METOQOAOTHYECKYI0 OCHOBY HCCA€IOBaHUSA coctaBuau paboter M. A. Kholodnaya, J. Parker,
J. D. Bain, H. A. Witkin, C. A. Moore, D. R. Goodenough, P. W. Cox, Ha 0CHOBe KOTOPBIX OBIAK
HU3y4eHBbI OCOOEHHOCTH CTYAECHTOB C PA3HBIMU KOTHUTHBHBIMU CTHASIMH AUYHOCTH.

[IpoBeneH aHAAW3 3aBHCHMOCTH ITOKA3aTeAsl YCIEITHOCTH PEeLIeHUs ITPaKTUKO-OPHEH-
TUPOBAHHON 33/a4¥ KOMAHOM CTYAEHTOB OT KOTHUTHBHOTO CTHASI KarK/IOTO YAEHA 3TOM KO-
MaHabl. [loKkazaTeAb YCIIEIMIHOCTH PACCUYUTHIBAACS KaK CyMMa HOPMHPOBAHHBIX 3HAYEHHUM 3a
Kaxkaplil Bug paborel. B mccaemoBannu npuHsiau yyactue 250 crymeHTOB 6akasaBpuara pu-
ArMana PoCCHICKOro roCcyZapCTBEHHOIO IIPO(ECCHOHAABHO-IIEATOTHYECKOTO YHUBEPCUTETA B
r. Hukaem Tarmae n HH3KHETArHABCKOIO TEXHOAOTHYECKOTO MHCTUTYTA (pHaHasa) YPaabCKOro
(perepasbHOrO YHUBEPCUTETA.

BbIAM HMCIIOAB30BaHBI CAe]IyIOLT_I‘I/Ie METOAbI UCCAECIOBAHUA: aHKeTHpOBaHI/Ie, TCCTI/IpOBa—
HHe, MEeTO/ SKCIIEPTHHIX OIIEHOK, PAHKHUPOBaHNe, IIIKAAUPOBaHNe, HOPMUPOBaHHE, KOHTEHT-a-
HaAWU3 JOKYMEHTOB, METOAbl MaTeMaTH4eCKOH CTATHCTHUKH IIPHU 00paboTKe MAaHHBIX, METOIbI
aHaau3a, CHHTe3a, 0000IeHHsI, CpaBHEHHUs, abCTparupoBaHUs IIPHU HHTEPIIPETAIIUU PE3yAb-
TATOB HCCAEIOBaHULA. [IAS OIIpEeNEACHHs TOAE3aBUCHMOCTH / IIOA€HE3aBUCHUMOCTH HCIIBITYEMBIX
npuMeHsIACS TecT «BraroueHHble Urypbl». OCHOBHBIE CTATHCTUYECKHE PACUETHI IPOU3BOIH-
AUCH C TIOMOIIBIO HEMTapaMeTPUYECKOr0 CTATUCTUIECKOTrO MeTona «U-kpurepuii Manua — Yur-
H. [IAST TIOATBEPIKAEHUS TOCTOBEPHOTO OTAUYHS B IOA€ KOMAaHJ, KOTOPBIE YCIIEIITHO CIIPABU-
AVICH C IIOCTABAEHHOM 3afadyeil, IPUMEHSIACS KpuTepuii durepa.

VCTOYHUKAMU JAHHBIX SIBASIFOTCS 023bI OTKPBITHIX HCTOYHHUKOB (CAHThI MEXK/AYHAPOIHBIX
U POCCHUMCKUX OPTaHOB YIIPABAEHUs), HOPMATHUBHBIE JOKYMEHTHI, PEFAAMEHTUPYIOIIHE OCHOBBI
noAroToBKU UT-CIIEIIHAANCTOB, UCCAEIOBAHNS BEAYIIUX YIEHBIX B 00AACTH KOTHUTUBHOTO CTH-
ASI ANIHOCTHY, HH(POPMAIIUS CTATUCTHYECKOrO Xapakrepa.

Pesynemamet uccnedosarust. Beiau pazpaboTaHbpl KPUTEPUH IAS OLIEHKH PE3YABTATOB
pellleHNs IPaKTUKO-OPUEeHTHPOBAHHOM 3a1a4u KOMaHIo# Oyayimx criernasuctoB UT-cdeperr,
OIIPEIEACHO IIOHSITHE IIOKa3aTeAsl YCIIEIIHOCTH. [IpoieMOHCTpHUpOBaHa BaXKHOCTh y4eTa KOr-
HUTHUBHBIX CTUAEH AMYHOCTH IpU (popMHUpOBaHuU KoMaHawsl UT-crienmasucros. BrigBaeHa 3a-
BHUCHMOCTD ITOKA3aTeAsl YCIEITHOCTH PEeLIeHUs IPAKTHKO-OPHEHTHPOBAHHOMN 3a7a4u OT THIIA
KOTHUTUBHOTO CTHASI KQXKOT0 yYaCTHUKA KOMAaHIbl. YCTAHOBAEHO, YTO HAauboAee BBICOKHE pe-
3yAbTaThl KO3(PPUIIMEHTA YCIEITHOCTH B PEIIEHUH IIPAKTHKO-OPHEHTUPOBAHHON 3aa4yy OT-
MEYAaroTCs B TeX KOMaH/IaX, B COCTAB KOTOPBIX BXOAUAHU CTYAEHTHI C PA3HBIMU KOTHUTUBHBIMH
CTHASIMH AMYHOCTH C IPe0bAaIaf0IM KOAUYECTBOM [I0ACHE3aBUCHUMBIX YIACTHUKOB. [ToAydyeH-
HbIE BBIBO/JbI YKa3BIBAIOT Ha HEOOXOAHMMOCTD yYeTa KOTHUTUBHBIX CTHAEH AMYHOCTEH Ipu op-
MHUPOBaHHUU COCTaBa KOMaH/[ IAS BbIToAHeHUsS U T-IpoeKToB.
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HayuHnas HosusHa. Pe3yAbTaThl HCCAEIOBAHUS PACIITHUPSIOT HAy4IHbIe (DAKTBI O TOM, YTO
KOTHHUTHBHBIE CTHAU ABALIOTCHI IIPEAUKTOPAMU I[OCTI/I}KGHI/II\;I CTYAEHTOB B PECIICHUU IIPAKTHUYIEC-
CKHX 3324 B KOMaHIHOH paboTe.

ITpaxmuueckas 3Hauumocmo. IloAydeHHbBIE JaHHBIE MOTYT OBITh HCIIOAB30BaHBI AL Pa3-
PpaboTKH CTpaTeTHy MOATOTOBKHU Oymyux WT-CIIeIHasuCTOB, IIEABI0 KOTOPOH SIBAIETCS IIOBBI-
mreHre 3(pPEeKTUBHOCTH KOMaHIHOM paboThl B BRICIIHX y4eOHBIX 3aBeIeHUIX. [IpeaioKeHHbIe
pacdeTsl ITOKa3aTeAs YCIIEITHOCTH PellleHHs IPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4 MOTYT IIpHMe-
HATBCS JAS OLIEHKHU PE3yABTATOB y4eOHBIX IIPAKTHK H BBIITYCKHBIX KBAAU(HUKAIIMOHHBIX PAGOT.

Knroueesle cnoea: pabora B KOMaHE, CIEIIHMAAHUCTEI HH(OPMAIIMOHHBIX TEXHOAOTHUH,
KOTHUTHUBHBIY CTHAB, ITIOA€3aBUCHUMBbIl / TOACHE3aBUCUMBIH CTHAB, IPAKTUKO-OPUEHTHPOBAHHOE
oby4yeHue, MPaKTHKO-OPHEHTHPOBAHHbBIE 3aa4a.

Bnazodaprnocmu. CtaTbs BBIIIOAHEHA IIPU MIOAAEPIKKE POCCHICKOI0 rOCyAapCTBEHHOTO
npodeCCHOHAaABHO-TIEJATOTHYECKOr0 YHUBepcuTeTa (pruasnasa) B Huxkaem Taruase. ABTOPBI Tak-
K€ BBIPAXKaloT UCKPEHHIOI 0AarofapHOCTh PELeH3eHTaM, 3aMedYaHHsd KOTOPBIX ObIAM ITOAE3HBI
B paboTe Hap CTaThEH.

Anst yumupoeanusi: Byxxunckaa H. B., Bacesa E. C., [llkabapa 1. E. KorHUTHBHBIH
CcTHAB Oyayiero crierasucra UT-cdepsl B mpoliecce OpraHu3aliiu KOMaHaHo#i pabote! // OG-
pasoBaHue u Hayka. 2022. T. 24, Ne 4. C. 79-111. DOI: 10.17853/1994-5639-2022-4-79-111

Introduction

Education is a process aimed at the exchange of experience between
generations. Education helps us to form our own opinions and develop our
own point of view on events in the world. Education should be accessible to
every child without any restrictions. According to the Resolution adopted by the
General Assembly on December 19, 2019, States are obliged to organise a safe,
violence-free, inclusive and effective learning environment at all levels (preschool,
primary, secondary and higher, including distance learning, technical and
vocational)!. This work is impossible without improving teaching and learning
methods aimed at developing the skills necessary to meet the individual and
social needs of each individual?.

Education for sustainable development is aimed at creating a better
tomorrow for all people, and this work should begin today®. Under these

1Resolution adopted by the General Assembly on December 19, 2019. Education for
sustainable development in the overall context of the 2030 Agenda for Sustainable Development.
Available from: https://undocs.org/pdf?symbol=ru/A/RES/74/223 (In Russ.)

241st session of the General Conference of UNESCO. Education Commission
Report (ED). Availa-ble from: https://www.un.org/unispal/wp-content/uploads/2021/11/
UNESCO0.41.C.71r_221121.pdf (In Russ.)

SUNESCO Roadmap for Implementing the Global Action Programme on Education for
Sustainable Development. Available from: https://sustainabledevelopment.un.org/content/
documents/1674unescoroadmap.pdf
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conditions, special attention is paid to the research in the field of psychological
and pedagogical sciences, in which cognitive features of personality are studied.
According to T. M. Shamsutdinova, the cognitive characteristics of students are
the basis for building the most adaptive learning models [1]. F. Haidu emphasises
that success in the learning process will be achieved only in the process of
coordinated joint work of all the subjects of the educational process. Such
interaction is possible only if students are ready to adapt their communication
and teaching styles according to the cognitive styles of the trainees [2]. In the
study by S. A. Alharthi, G. E. Raptis, C. Katsini, I. Dolgov, L. E. Nakke, Z. Toups,
much attention is paid to the dependence of the influence of cognitive styles
on the effectiveness of the gaming activity of a team consisting at least of two
people. The authors conclude that in the process of planning joint activities of
trainees the influence of cognitive styles on the work capacity and workload of
each participant should be taken into account [3].

Thus, the realisation of individual trajectories of students is impossible
without taking into account their cognitive characteristics, including their
personal cognitive style. Taking into account the cognitive style will allow the
teachers to formulate correctly the task for each participant of the educational
process.

Considering the features of students’ training in the field of IT, we should
mention the constant change of the requirements for the quality of software
products and their safety. Any software product must be developed in a timely
manner, taking into account the requirements of the customer and within
a limited budget. Future IT specialists should be able to implement these
requirements and find solutions to the tasks assigned to them. The complexity
of software products leads to the fact that a large proportion of modern projects
should be implemented by a team of specialists. Each member of the team
performs certain functions: negotiates with a customer, designs a prototype of
the interface of the future software product, describes functions, programmes,
tests, etc. Teamwork involves the interaction of several participants with different
individual characteristics. Such participants should be able to listen and hear
each other, delegate authority and be responsible for the result.

The success of the team is defined as the cumulative contribution of the
results of the work of each team member. A. N. Privalov, Yu. I. Bogatyreva,
V. A. Romanov believe that this can be achieved if the members of a team are
included in the full cycle of software production. That is why the authors em-
phasise the necessity of providing conditions for involving the group work in the
process of training in higher educational institutions. In this case, the training
of undergraduates in IT spheres will become more practice-oriented and gain
additional resources to develop and consolidate teamwork skills and the level of
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readiness of graduates for the upcoming professional activity [4]. The analysis
of regulatory documents in the field of digital transformation in Russia as well
as the analysis of research results presented in this field allow us to identify a
contradiction between the increased requirements of the society to the level of
information technology training of IT specialists and the insufficient orientation
of the higher education system to implement these requirements. Hence, there
is a need to study the ways of rational distribution of students into teams, tak-
ing into account their cognitive characteristics in order to obtain high results
in solving problems and, as a consequence, the introduction of the criteria for
evaluating the success of the team. The purpose of the article is to consider the
nature of the influence of the cognitive personality style of each team member on
the success rate of solving a practice-oriented task in the IT sphere.

To achieve this goal, the authors of the article formulated the following
questions:

1. What is a practice-oriented task for IT undergraduates? What should
serve to be the basis for evaluating the success of its solution?

2. How should the teachers distribute students into teams in order to
achieve maximum success rates of solving practice-oriented tasks in the field of
information and communication technologies?

In accordance with the goals and objectives of the study, the authors
proposed a hypothesis based on the assumption that the indicators of solving a
practice-oriented task by a team will be maximal if:

— the personal cognitive style of each of the members of the team is taken
into account;

— the students with both a field-dependent and a field-independent per-
sonality style are included in a team, the number of the students with a field-in-
dependent personality style being prevailing.

The restrictions of the study was that the formation of the composition
of the teams according to the cognitive style of students depended on the total
number of the participants with a field-dependent or field-independent cognitive
learning style taking part in the experiment in a given time period.

Literature Review

The direction of “cognitive psychology” began its development in the mid-
20" century, as opposed to behaviourism, described in the study by J. B. Watson,
G. A. Kimble [5]. According to J. B. Watson and G. A. Kimble, psychology should
study only the external behaviour of a person, without focusing on mental
activity. The prerequisites for the development of cognitive psychology were
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G. Simon’s research in the field of artificial intelligence [6], in particular, the
idea that a person is a complex system with its own psychological processes.
J. Anderson [7] argues that cognitive psychology “broke with behaviourism”
because of advances in information theory, artificial intelligence, linguistics,
and neuroscience. B. M. Velichkovsky [8] notes that the emergence of cognitive
science as an interdisciplinary study of the patterns of human acquisition,
preservation and use of knowledge is a phenomenon of the last few decades.

J. Kelly [9] introduces the concept of “construct” — features of all cognitive
processes. According to his theory, a person is a researcher of his/her past,
present and future through constructs and the source of personal development
is the environment and social environment. J. Bruner, J. J. Goodnow,
G. A. Austin in 1956 [10] described the process of grouping things into classes
and categories, paying attention to the sources of intelligent thinking. This date
is considered the beginning of the formation of cognitive psychology. At the same
time, J. Miller [11] published the paper “The Magical Number Seven, Plus or
Minus Two”, in which he described the features of short-term human memory.

U. Neisser [12] describes the processes of information transformation from
the moment it hits the sensory receptor surfaces to its possible use in thinking
processes. He argues that the constructive nature of our cognitive processes-
perception, attention, memory, and thinking is a fundamental fact. Thus,
cognitive psychology studies the main cognitive processes of the human psyche,
which include sensations, perception, imagination, memory and thinking.
J. S. Bruner points that the center of cognitive psychology is a comprehensive
analysis of the processes of reflection of the external world and the complex and
active perceptual activity that makes it possible to go beyond direct information
and form the most complex processes of human cognitive activity [13]. Cognitive
psychology is the scientific study of the thinking mind. Currently, the ideas
of cognitive psychology are used in linguistics, hypnotherapy, education, and
computer science.

One of the most important concepts of cognitive psychology is cognitive
style. According to M. A. Kholodnaya [14], cognitive style includes the presence
of individual-specific ways of perception, evaluation and interpretation of reality.
A. 1. Kibalchenko, V. T. Eksakusto in their research prove that the ccognitive
style can be used as a characteristic of a person, who has certain ways to think,
perceive and remember information for solving problems and tasks [15]. R. Ster-
nberg [16] states that the basis of cognitive style is the psychology of choice
and decision-making, personality preferences. Cognitive styles in the studies
by N. N. Volkova and A. N. Guseva are recognised as limited by the means of
their measurement, i.e. they are characterised by a rather “rigid” binding to the
method of their diagnosis, which leads to obvious difficulties in generalising
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the obtained empirical data and theoretical understanding of the results [17].
L. Zhang, R. J. Sternberg, S. Rayner talk about the difficulties in understanding
the relationship of cognitive styles with other personality characteristics and
attribute it to the growing number of individual styles. However, they note the
need to create a unified model of cognitive styles and point to the significant ap-
plication of the style approach in the field of training and education [18].

According to E. Cools and S. Rayner, such a model should be based on
the data of multivariate analysis of cognitive personality styles [19]. C. Evans
and M. Waring point out that the model will allow not only to take into account
the needs of trainees, but also to identify optimal conditions for learning and
developing the abilities of each person [20]. Empirical research in this field can
bring invaluable benefits for the development of psychological and pedagogical
sciences.

When organising the educational process, it is important to take into ac-
count the characteristics of the individual, including the cognitive style of his/
her thinking. At the same time, the aim of training should be creating conditions
for modelling the future professional activity of the graduate. Russia is currently
focusing on the problems of digital transformation of business and education.
The Russian information technology (further IT) industry is characterised by the
rapid growth, as it is now a very competitive area. In this regard, the demand
for qualified programmers, engineers, testers and other specialists in this field
is increasing. As a result, the requirements for the quality of training of future
graduates are changing. The professional activity of IT specialists is often asso-
ciated with working on the long-term and complex projects to create automated
systems that include a certain set of stages.

According to the interstate standard!, which defines the stages of creating
automated systems, it is possible to identify certain tasks of the subject area of
the future IT specialist:

1. Generation of requirements and product concept development.

2. The design of the automated system.

3. Development and testing of an automated system.

To maximise students’ involvement in the future professional activities, it
is necessary to include practice-oriented tasks in the content of training. In the
context of the organisation of the practice-oriented training, attention is paid to
ensuring the unity of acquiring theoretical knowledge and practice it in fulfilling

IFederal State Unitary Enterprise “All-Russian Scientific Research Institute for
Problems of Computer Engineering and Informatization” (FSUE ARSRIPCEI). Information
technologies. Information-computing systems. Life cycle stages and steps, kinds and
completeness of the documents. Available from: http://rugost.com/index.php?option=com_
content&view=article&id=95:gost-34-601-90-avtomatizirovannye-sistemy-sta-dii-
sozdaniya&catid=22&ltemid=53
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the tasks of the professional activity. Therefore, a practice-oriented task involves
the formulation of a problem related to the future professional activity and is in-
tended to demonstrate the practical usefulness and significance of the theoreti-
cal material studied. According to N. A. Astashova S. L. Melnikova, A. P. Tonki-
kh, the integration of educational and practical activities in higher education
will allow students to gain experience in a holistic system vision of professional
activity, learn to act systematically, and solve new problems and tasks [21].

During the process of solving the tasks, students get a result that can be
useful in their future professional activities. Success in solving the tasks reflects
the effectiveness of students’ activities. By definition of O. V. Birina, success is
an integral assessment of the effectiveness of the result of one’s own activities,
which has received recognition from others, causing a person (the subject of
activity) such an emotional state that expresses his/her personal positive at-
titude to the activity, allowing him/her to feel his/her own satisfaction [22].
L. N. Shilenkova notes that the success of the student depends on the goals of
the teacher’s pedagogical activity and is an indicator of the effectiveness of his/
her work [23]. A. Burger, L. Naude reveal that successful students were associ-
ated with strong academic self-esteem, motivation, poise and effective learning
behaviour [24]. According to the conclusions by F. D. Fernandez, J. L. Arco-Ti-
rado, M. Hervas-Torres, an important evidence of success in training is the
perseverance of the individual and perseverance in achieving goals. Therefore,
the most important task of a teacher is to organise events aimed at developing
such qualities of students as optimism, self-confidence, self-control, persever-
ance [25].

Success in solving practice-oriented tasks is usually associated with fac-
tors that can influence the process of obtaining the result. E. F. Fefilova refers to
such facts the complexity of the formulation of the problem condition, the level
of motivation of students, the ability to transfer theoretical knowledge, experi-
ence, funds to a specific situation, and the contradiction between the solution
schemes and the problem condition [26].

In the context of the development of the IT sphere, most of the projects are
performed in a team. Teamwork involves delegating the participants’ authority,
involvement in the work, and shared responsibility for the result [27]. L. I. Sav-
va, E. A. Gasanenko, K. E. Shakhmaeva distinguish such signs of the team as
maximum activity and responsibility for achieving the goal, awareness of the
need for interaction and cooperation, cohesion and flexibility, creative attitude
to joint activities, a combination of individual goals and experience of each team
member [28]. At the same time, the team involves the interaction of individuals
with different individual characteristics, which, of course, affects the success of
the task. Therefore, in the process of training students it is necessary to organ-
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ise such conditions that will allow students to gain experience in solving tasks,
interacting in a team.

This study focuses attention on such a cognitive style of a personality as
field dependence / field independence. Henry Witkin when studying individual
differences in behaviour in space first described the style [29]. It turned out that
the field-dependent personality hardly overcomes the influence of the external
field, while the field-independent perceive their spatial position without the ex-
isting context. Studies that are more recent have examined the relationship
between the style and learning characteristics. M. A. Kholodnaya asserts that
every person thinks within the framework of his/her cognitive style, considering
his/her inherent form of understanding what is happening to be the only possi-
ble and “true” one. On the one hand, the concept of cognitive style allows us to
identify individual differences of people in the processes of information process-
ing, and on the other - to consider the peculiarities of the organisation of their
cognitive sphere [30]. J. Parker and J. D. Bain discuss the need for compatibility
of cognitive styles of teachers and students. The best results were obtained in
those groups in which the teacher and the student had the same cognitive style
[31]. S. F. Sergeev presents differentiation of abilities, depending on the style of
“field dependence / field dependence” [32]. The author believes that taking into
account these abilities is necessary for modelling the conditions of the educa-
tional environment that are optimal for each student. H. A. Witkin, C. A. Moore,
D. R. Goodenough, P. W. Cox argue that cognitive style is responsible not only
for the difference in the ways of intellectual activity of the individual, but also
has an impact on interpersonal interaction and ways of human perception of
events [33].

Analysing the results of these studies, we concluded that students, who
are more dependent on working in a team, are able to listen to their interlocu-
tors, and perceive information through visual sensations. Proprioceptive feelings
are dominant in students with a field-independent style of thinking, and these
students are quickly included in the learning process as active participants,
more accurately process information and make decisions based on the expe-
rience. The purpose of this study was to determine the relationship between
the way of dividing students into teams (taking into account the participants’
cognitive style of field dependence / field independence, without taking into ac-
count the participants’ cognitive style of field dependence / field independence)
and the success of solving practice-oriented tasks in the training of a future IT
specialist.
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Methodology, Materials and Methods

The study was conducted, taking into account:

— a systematic approach that allows to consider the conditions of training
the undergraduates of IT spheres from different points of view (N. A. Astashova,
S. L. Melnikova, A. P. Fine, L. N. Shilenkova, A. Burger, L. Naude, F. D. Fernan-
dez, J. L. Arco-Tirado, M. Hervas-Torres);

— a practice-oriented approach that ensures the unity of the theoretical
and practical knowledge of the students, as well as their experience of work
(E. F. Fefilova, D. Bednarek, M. Krulis, J. Yaghob);

—a project approach involving the study of approaches to solving a problem
by a student or a group of students (L. I. Savva, E. A. Gasanenko, K. E. Shakh-
maeva);

— a cognitive approach that allows to focus on taking into account the
individual characteristics of each personality when organising teamwork
(J. B. Watson, G. A. Kimble, J. Anderson, B. M. Velichkovsky, J. Kelly, J. Brun-
er, J. J. Goodnow, G. A. Austin, M. A. Kholodnaya).

The theoretical and methodological basis of the study was the works by
M. A. Kholodnaya, J. Parker, J. D. Bain, H. A. Witkin, S. A. Moore, D. R. Good-
enough, P. W. Cox, which describe the features of the process of personality ac-
tivity depending on its cognitive style. To determine the field dependence / field
independence of the subjects the “Included Figures” test was used. To confirm
or refute the hypothesis of the study the “Mann-Whitney U-test” and the Fisher
criterion were applied.

The study was conducted on a sample (N=250) of undergraduate students
of the Faculty of Natural Science, Mathematics and Computer Science of Nizhny
Tagil State Social-Pedagogical Institute — Branch of Russian State Vocation-
al-Pedagogical University and the students of Nizhny Tagil Technological Insti-
tute — Branch of Ural Federal University from 2017 to 2020 academic year. The
representativeness of the sample was achieved by selecting several age groups
of higher education respondents, and the difference of one year between each
group allowed getting an idea of a wider range of age structure.

The study was conducted in two stages. The first stage included the anal-
yses of the cognitive style of the future IT specialist. We used the “Included
Shapes” test, suggested by H. A. Witkin [33], studied the correspondence of the
“field-dependent / field-independent” style to one of the bipolar values.

The test “Included Shapes” was performed as follows. We asked the stu-
dents to select a simple shape within a complex one and evaluated the time each
student spent searching for a simple shape and analysed the mistakes they
made during the task. The “field dependence / field independence” index was
calculated using the formula (1):
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=N
t

where: I - the index of “field dependence / field independence”,

t — the total time spent by the student on completing the test,

N - the number of correct decisions.

If the value of the index I exceeds 2,5, then the student is characterised by
a field-independent style, otherwise — a field-dependent style.

At the second stage, the students were asked to solve practice-oriented
tasks selected according to the goals of training IT specialists. The purpose of
such tasks is to perform activities related to the design, development and main-
tenance of software tools, taking into account the needs of the organisation or
the requirements of the customer. It is assumed that a team of students should
solve this task for two years of study at the university in such disciplines as
“Design of information systems”, “Software engineering”, “Subject-oriented in-
formation systems”, “Information management”, as well as during industrial
practice of the students.

Results

To check the equality of the initial conditions of the experiment, each
student was asked to answer a test on theoretical material and solve a prac-
tice-oriented task. As a result, it was found that the third-year students of the
two educational institutions have approximately the same level of competence in
the field of subject training disciplines.

At the first stage of the study, the cognitive style of thinking of the stu-
dents was determined. We determined the cognitive style of thinking of the
third-year students — the field-dependent style (FD) and the field-independent
style (FIND) — by means of the “Included Figures” test. The results are shown in
Table 1 and Figures 1-2.

According to the results of the study, the majority of students have a
field-independent cognitive style, which is typical for future IT professionals due
to the specifics of this type of activity.

The students were divided into groups of five. In Nizhny Tagil Technolog-
ical Institute, the distribution of the students into the groups was carried out
without taking into account their cognitive style. Basically, they were assigned
to teams at their will. In Nizhny Tagil State Social-Pedagogical Institute, the
distribution of the students into teams was carried out taking into account the
cognitive style of each student. The teams were formed in such a way that stu-
dents with different cognitive styles worked in the same team.
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Defining the cognitive style of third-year students

OnpezLeAeHHe KOTHUTHBHOTO CTHAA CTYAEHTOB 3 Kypca

Table 1

Tabauna 1

Higher educational institution
/ Bblcllee yueGHOe 3aBeieHIE

2017-2018 academic
year / 2017-2018 y4eb-

2018-2019 academic
year / 2018-2019 yue6-

HBIN Tof HBIN Tof
FIND/ FIND/
FD/ II3 |ITH3 (moae-| FD/ I3 |IIH3 (mmoae-
(roae3a- | He3zaBHCH- | (TOA€3a- | HE3ABUCH-
BUCMBIH) MBIii) BUCMBIH) MBIii)
Nizhny Tagil Technological
Institute / HuxkHeTaruAbCKuit
TE€XHOAOTHMYECKHUI HUHCTUTYT 10 40 12 38
Nizhny Tagil State Social-
Pedagogical Institute / Huzknue-
TaruAbCKHUH roCyJapCTBEHHBIN
COILIMAABHO IeJarorudecKuii
HHCTUTYT 22 53 15 60

EFD EFIND

Fig. 1. Percentage ratio of the number of students with the field-dependent

cognitive style in relation to the field-independent cognitive style

Puc. 1. IIpoiieHTHOE COOTHOIIIEHHUE YHCAA CTYAEHTOB C IIOA€3aBUCHUMBIM CTHAEM II0O

OTHOIIIECHHUIO K CTYAECHTaM C IIOACHE3aBHCHUMBIM KOTHUTHBHBIM CTHAEM
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The task was formulated as follows: “You need to develop a software prod-
uct that will be used to solve the problems of digital transformation of business
and education, and to find ways to inform the public about the results of your
work. Describe the sequence of your actions”. To assess the success in solving
this task, the indicators presented in Table 2 were developed.

Table 2
Indicators of success in solving a practice-oriented task

Tabaumna 2

ITokazatreau YCIIENTHOCTHU PEIIECHUA HpaKTHKO—OpHCHTHpOBaHHOfI 3a1a49u

Type of activity (
component of activity) /
Bun nesaTeAbHOCTH (KOMIIO-
HEHT OesTEeABHOCTH)

Evaluation criteria and indicators /
Kputepuu U 1okKazaTeAu OLEeHKH

Solution level
(scores from
0 to 2) / ¥Ypo-
BEHb pellle-
Hus (6assbl
ot O no 2)

1. Creating product requirements, developing a concept / ®opmupoBaHue TpeboBaHUM K
MIPOAYKTY, pa3paboTKa KOHLEIIINH

1.1. Study of market needs
in Russia / H3ayuenwue mo-
TpebHOCTEN pHIHKA B PD

The needs of the modern market are listed.
The relevance of the developed product is
determined / IlepedncaeHsI IOTPEOGHOCTH CO-
BpeMeHHO# pbIHKa. OnpeneseHa aKTyaAbHOCTD
paspabaTbIBa€MOro IpoayKTa

1.2. Interaction and/or
Participation in a workshop
with customers / Baauwmo-
neficTBHe U/UAK YdacTue B
BOPKIIIOIIE C 3aKa3YUKaMU

Specific detailed requirements for the product
under development are obtained from a
workshop with customers (user requirements,
quality attributes, external interfaces,
restrictions) / KoHKpeTHBIE neTasbHbIE TpeboBa-
HHS K pa3pabaTblBaeMOMY IIPOAYKTY ITOAYYEHbI
13 BOPKIIIOIIA C 3aKa3YUKAMH (I0AB30BATEABCKHE
TpeboBaHus, aTPUOYTHI Ka4eCcTBa, BHEIIHHE HH-
TepeHChl, OTPaHUYICHHU)

1.3. The objective of the
project / ®opMyanpoBKa
LIEAU IIPOEKTa

The goal of the project is formulated in terms of
SMART - the goal must be specific, measurable,
achievable, agreed, and defined by deadlines /
CdopmyanpoBaHa IieAb IIPOEKTa B TEPMHUHAX
SMART - 11€Ab J0AXKHA OBITH KOHKPETHOH, U3Me-
PHUMOM, TOCTUXKUMOM, COrAACOBaHHOH, oIlpese-
AEHHOH 110 CpoKaM

2. The design of the software

product / I[IpoekTHpoBaHKEe IIPOTrPaAMMHOIO IIPOAYKTA

2.1. The design of the
software product / Ilaa-
HHpPOBaHHE PabOTHI ITO

IIPOEKTY

The main stages of work on the project are
highlighted and their duration is indicated and
visualised in the form of a Gantt chart. The
assessment of resource compositions and work
relationships is given, and the types
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of relationships between tasks (start-start,
finish-start) are justified. The main actions for
modifying the calendar plan are outlined. The
most optimal option is proposed, taking into
account the goal, the ratio of the total duration
of work and the amount of resources used /
BbleAeHBI OCHOBHBIE 3TAIIbl PAGOTHI 110 IIPOEKTY
nu 0603Haqua UX IIPOAOAKUTEABHOCTE U BU3Y-
aAM3UPOBAHbI B BHE AuarpamMmsbl anra. JaHa
OIIEHKA PECYPCHBIX COCTABOB U B3aHMOCBS3HU pa-
60T, 000CHOBAHBI THUIIBI CBA3€H MEXKIy 3a1adamMu
(crapr-cTapT, dunHII-cTapT). O603HAYEHBI OC-
HOBHbIE AeHCTBUS 110 MOAU(DUKAIINN KareHaaP-
Horo naaHa. IlpenaoxkeH Harboaee OIITUMAABHBIH
BapHaHT C yIETOM IIOCTABACHHOM I1€AH, COOTHO-
HIeHUs OOIIel IPOJOAKUTEABHOCTH BBITIOAHEHUS
paboT 1 06bEMOM HCIIOAB3YEMBIX PECYPCOB

2.2. Construction of

the key diagrams for
visualisation of the
features of the software
product / ITocTpoerue oc-
HOBHBIX I[I/Ial‘paMM JAd BH-
3yaau3anuu ocobeHHocTelH
IPOTPAMMHOTO IIPOAYKTA

The choice of design methodology is justified, tak-
ing into account the requirements for the software
product, the necessary diagrams are constructed,
and the application features of each diagram are
indicated. The diagrams fully reflect the static
structure of the solution being developed, func-
tional aspects, and details of the programme im-
plementation / O6ocHOBaH BBEIGOP METOIOAOTHH
IIPOEKTUPOBAHHUS C yIeTOM TPeOOBaHHI K IIPO-
TPaMMHOMY IIPOAYKTY, IIOCTPOEHBI HEOOXOAUMBIE
[UarpaMMbl, 0003HAYUEHb! OCOOEHHOCTH IIPHUMEHe-
HUA KaXKI0H auarpamMmel. JJuarpaMMbl B IIOAHOH
Mepe OTPasKaloT CTATHIECKYIO CTPYKTYPY paspa-
6aTBIBAEMOrO PEIIEeHHUs, (DYHKIIMOHAABHBIE aCIIeK-
TBHI ¥ IOAPOOHOCTH PEAAU3ALINN IPOTPAMMBI

2.3. The risk calculation /
Pacuer puckos

The risks that may arise during the project
implementation are indicated, and their ranks
are indicated. For each risk, measures to
prevent consequences are indicated / O6o3Ha-
YeHbI PUCKH, KOTOPBIE MOTYT BO3HUKHYTH B IIPO-
Liecce peasu3alliy IPOEKTa, YKa3aHbl UX PAHTH.
Jlast KaskI0T0 pUCKa 0603HAYEHBI MEPHI I10 IIpe-
JOTBPAIIEHUIO ITOCAECTBUN

2.4. The calculation of
resources / Pacyer pecypcoB

The main resources that are necessary for the
project implementation are described, and

their cost is indicated. Options for reducing the
volume or cost of resources are offered. The final
presented estimate is optimal / Onucansb! oc-
HOBHBIE PECYPCHI, KOTOPble HEOOXOAUMEI [IASl Pe-
aAM3aIliU IIPOeKTa, 0003HAYEHA X CTOUMOCTb.
IIpenao:KeHbI BAPHAHTBI COKpallleHHs obbeMa
HWAM CTOMMOCTH PECYpCcoB. MToroBasi mpeacras-
A€HHAas CMeTa SIBASIETCSI OIITHMAABHOM
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3. Software product development / PaspaboTka mporpaMMHOTr0 IPOAYKTa

3.1. The choice of
development tools / Bei6op
cpencTB pa3paboTKu

A comparative characteristic of development
tools is performed; all possible options are
taken into account. The rationale for the choice
of development tools is consistent with the
requirements for the system being developed
and the planned project implementation dates

/ BbllloAHEHa CpaBHUTEABHAS XapaKTEePHUCTHKA
cpencTB pa3paboTKH, yYTEHbI BCe BO3MOKHBIE
BapuaHTbl. O60CHOBaHME BbIOOpA CPEACTB pas-
paboTKK COraacoBaHO C TPeOOBAHUSIMH K paspa-
GaTbIBaeMOl CHUCTEME, IIAAQHUPYEMBIMU CPOKaAMU
peaansaIiy IpoeKTa

3.2. Software product
development / PazpaboTka
IPOTPaAMMHOTO [IPOAYKTA

All the functions planned in the previous stages
have been implemented. The algorithms used
are described. The applied algorithms are
optimal from the point of view of minimal use of
computing resources, unambiguous / Peaan3so-
BaHbI Bce (DYHKIIHH, 3allAQHUPOBAHHbIE Ha IIpe-
ABIAYIIUX JTallax. Onucanb! IIPUMEHSAEMBIE aA-
ropuTMsl. [IprMeHsIEMbIe aATOPHUTMBI IBASIIOTCS
OIITUMAABHBIMU C TOYKH 3PEHUS MHHUMAABHO-
CTH HCIIOAB30BaHUS BBIYHCAHUTEABHBIX PECYPCOB,
OQHO3HAYHBIMH

3.3. Development of the
software product interface
/ Pazpaborka unrepdetica
IIPOrPaMMHOTIO IIPOAYKTA

A visually attractive interface has been
developed that eliminates unintentional user
errors. The amount of information entered

by the user through the interface is minimal.
The user interface is designed to meet modern
standards / PazpaboTaH BU3yaAbHO IIPUBAEKA-
TeABbHBIH MHTepdec, IPUMEeHEeHHEe KOTOPOTO
HCKAIOYAET HellpeIHaMEPEHHBIE OIIHOKH ITOAL-
3oBateAs. O6beM BBOAUMOMN HH(OPMAIIUH CO
CTOPOHBI ITIOAB30BAaTEAs IIOCPEACTBOM HHTepdeii-
ca gBAFETCH MHHHUMAaABHBIM. [ToAb30BaTeABCKHH
uHTepdeiic pa3paboTaH C yIeTOM COBPEMEHHBIX
CTaHIapPTOB

4. Testing of the software product / TecTupoBaHKe IPOrPAMMHOTO IPOAYKTA

4.1. The choice of test
methods / Bribop meTonoB
TECTUPOBAHUS

The choice of testing methods for this software
product is justified. The choice was made taking
into account several criteria (effectiveness,
ability of the test to evolve, cost of the test, etc.)
/ OBocHOBaH BBIGOP METOOB TECTUPOBAHUS
JAHHOTO IIPOTPAMMHOI0 IIPOAyKTa. BeIGop ocy-
IIIECTBACH C y4€TOM HECKOABKHUX KPUTepUEB (3h-
(heKTHBHOCTD, CIIOCOOHOCTH TECTa K 9BOAIOIINH,
CTOHMMOCTBH IIPOBEIEHHS TecTa U T.1.)
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4.2. Implementation of
testing methods / Peaan-
3aITusg METOZ0B TECTHUPO-
BaHUI

During testing, the results of processing all
possible combinations of source data were
checked, taking into account the time of their
receipt, the duration and priority of processing,
the dynamics of memory usage and interaction
with other programmes. All the necessary test
cases have been compiled. Conclusions based
on the test results reflect the reasons for the
deviation of the results of the real programme
from the specified reference values, as well as
possible ways to eliminate shortcomings / B
IIpPOIleCcCe TECTUPOBAHUS OBIAU IIPOBEPEHBI Pe-
3yABTaThI 00PabOTKH BCEX BO3MOZKHBIX KOMOU-
HalU¥ UCXOMHBIX JAHHBIX C YIETOM BPEMEHH KX
IIOCTYTIA€HHUS, JAUTEABHOCTH U IIPHOPHUTETHOCTH
00paboTKH, TUHAMUKH HCIIOAB30BAHUS IIAMATH
Y B3aUMOAEHUCTBUSA C APYTHMH IIPOTPAMMAaMH.
CocTraBAEHBI BCE HEOOXOAUMBIE TECT-KENCHI. BhI-
BOJIBI 10 Pe3yAbTATaAM TECTUPOBAHUS OTPAIKAIOT
[IPHUYHHBI OTKAOHEHUS] PE3YABTATOB (DYHKIHO-
HHUPOBaHHUS PEaAbHOM IIPOTPAMMBI OT 3aIaHHBIX
9TAAOHHBIX 3HAYEHHH, a TaKKe BO3MOXKHBIE CIIO-
COOBI yCTpaHEHUs HEeJ0YETOB

5. Implementation and maintenance of the software product / BHenpeHre u cormpoBoxKae-
HHeE [IPOrPaMMHOIO IIPOAYKTA

5.1. Development of

a software product
presentation / Pazpaborka
IIpe3eHTalllH [IPOrPaMMHO-
TO IIPOAYKTA

A visual presentation of the software product
that meets the style requirements has been
created. The content of the presentation clearly
defines the problems that will be solved by
means of the developed software product,
justifies the advantages of using the presented
solution, and uses visual means of presenting
information / Co3maHa HaraggHas, YAOBAETBO-
psifolast CTHAEBBIM TPEOOBAHUSIM IIPe3eHTALIHS
IIPOrPaMMHOTO IIpoAyKTa. B comepzkaHuu Iipe-
3€HTALIUH YE€TKO OIIPEEACHBI IIPOOAEMBI, KOTO-
pble OyAyT pelleHbl CpeAcTBaMU pa3paboTaHHO-
ro IPOrpaMMHOTIO IIPOAYKTa, 000CHOBAHBI IIpe-
KMMYyIIEeCTBA UCIIOAB30BAHUS IIPEACTABASIEMOTO
pellleHus, HCIIOAB30BaHbI BU3yAABHBIE CPECTBA
IIpeICTaBACHHUSI HH(OPMAIUH

5.2. Informing users about
the features of the software
product / UudopmupoBa-
HHE II0AB30BaTeAe 0 BO3-
MOZKHOCTSIX ITPOIPaMMHOTO

IPOAYKTA

There are publications that reflect various
aspects of the developed software solution.

The concept of an advertising campaign is
considered and presented, reflecting its purpose,
idea, style, main advertising arguments, and
means of advertising distribution. Consulting of
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potential users is organised / meroTcs my6aun-
KalliH, OTpazkalolllie pa3AndHble aclIeKThbl pas-
paboTaHHOTO IIPOrPaMMHOTO pellleHusd. I1pomy-
MaHa U IIpe/CTaBA€HA KOHIIETIIINS IPOBEICHHUI
PEeKAaMHOM KaMIIaHUH, OTPazKaloIlas ee IeAb,
€10, CTUABb, TAGBHBIE PEKAAMHBIE apPIryMEHTHI,
CpeacTBa paclpocTpaHeHus pekaambl. Opra-
HHU30BAHO KOHCYABTHPOBAHHE ITOTEHIINAABHBIX

II0AB30BaTeEAEH
5.3. Search for funding The analysis of open pomegranate competitions,
sources / Ilouck ucrounu- |which meet the requirements of the developed
KOB (PpMHAHCUPOBAHUSI software product, is performed. An application

for the competition has been issued. The
prospect of participation in the competition
was evaluated / BrlmoaHeH aHaAM3 OTKPBITHIX
rpaHaTOBBIX KOHKYPCOB, TPEOOBAHUSIM KOTOPBIX
YIIOBAETBOpPsieT pa3paboTaHHbBIN IPOrpaMMHBIHN
nponykt. OdopMaeHa 3aaBKa Ha KOHKypcC. Orie-
HeHa IIEePCIIEKTHUBA YIaCTHs B KOHKypCe

The indicator of success in solving the problem is the efficiency coefficient
proposed by V. P. Bespalko k__[34]. The k__ coefficient can be normalised from
0 to 1 and is correlated with the rating system of assessment. The value of the
coefficient is used to judge the completion of the learning process. If the k__val-
ue exceeds 0,7, then the practice-oriented task can be considered solved. If the
coefficient value is in the range 0,9-1, the task is solved successfully.

To quantify the results of each level of performance of the activity compo-
nent, we define a numerical value: O points — this criterion is not implemented,
1 — the criterion is not fully implemented or mistakes were made, 2 — the crite-
rion is fully implemented. The maximum number of points a team can get is 30
points. Then the ratio of the number of points and success indicators can be as
follows:

—27-30 (0,9-1) — the task has been successfully solved, all activities have
been implemented, the product is ready for implementation or has already been
implemented, students understand the value of the received solution and objec-
tively evaluate the result;

- 24-26 (0,8-0,9) — the problem is solved, but there are shortcomings,
errors, but students understand the value and significance of the obtained solu-
tion and know how to improve the result;

-21-23 (0,7-0,8) — the problem is not completely solved, only certain activ-
ities are implemented, the student can explain the algorithm of performing only
individual actions, in the process of evaluating the final result they experience
difficulties;
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-15-21 (0,5-0,7) — the team made a lot of mistakes in solving the problem,
the student does not understand the significance of the result and cannot and/
or wants to evaluate the results;

—less than 15 (less than 0,5) — the team failed to complete the task.

Further, from 2017 to 2020 academic year, monitoring of the students’
activities in solving a practice-oriented task in teamwork had been carried out.
Each course had been observed for two years that coincided with the training
of students in the third and fourth years. Table 3 shows the distribution of the
students by bipolar values of the “field-dependent / field-independent” style
of cognition, the amount of points received by each team as a result of solving
the problem. Points for solving the problem were awarded by a group of experts
consisting of teachers of the Department of Information Technology, employers,
customers of the software product, as well as practice managers from the or-

ganisation.
Table 3

Distribution of students in teams, the number of points scored
Tabauria 3

PacnipeneaeHue CTyZIeHTOB 10 KOMaHAaM, KOAWYECTBO HaOpaHHBIX 6aAr0B

Number Time to Team The number The number of The number of
in order | monitor the | numbers / | of students in students in a points gained
/ Homep | team’s work | Homepa ko- | a team with a |team with a field- based on
o mmo- | on the project MaH[ field-dependent independent the result of
panky | / Bpewmsa na- cognitive style cognitive style solving the task

baromeHUS / KoamuectBo / KoamuectBo according to
3a paboroit CTYEHTOB B CTyZEHTOB B the command
KOMAaHIbI HAaJT KOMAaH/IE C I10- KOMAaH/I€E C II0- number / Koaun-
IIPOEKTOM A€3aBHUCHMBIM ACHE3aBHUCHMbBIM YECTBO 6aAAOB,
KOTHUTHUBHBIM | KOTHUTHBHBIM HabpaHHOE I10
CTHAEM CTHAEM HUTOTY pelleHUs

3aa4u COOTBET-
CTBEHHO HOMEDPY
KOMAaH/IbI

CTHAS CTYIEHTOB)

Group 1. Students of Nizhny Tagil Technological Institute (without taking into account the
cognitive style of students) / I'pynma 1. Ctynenter HTU (¢) YpdY (6e3 yueTa KOTHUTHBHOTO

1 1.1 3 2 19

2 2017-2018 1.2, 1.3 2 3 23, 17

3 ac.year, 1.4,1.5,1.6 1 4 27, 24, 22
2018-2019 1.7, 1.8,

4 ac. year 1.9, 1.10 0 5 21, 18, 16, 16
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Number Time to Team The number The number of The number of
in order | monitor the | numbers / | of students in students in a points gained
/ Homep | team’s work | Homepa Ko- | a team with a |team with a field- based on
o ro- | on the project MaH field-dependent independent the result of
panky | / Bpewmsa ma- cognitive style cognitive style solving the task
OAroeHuS / KoanuecTBo / KoanuecTBo according to
3a paboToi CTYZIEHTOB B CTYZICHTOB B the command
KOMaH/IbI HAL KOMaH/e C II0- | KoMmauze ¢ no- | number / Koau-
IIPOEKTOM A€32aBHCHUMBIM | A€HE3aBHCHMBIM | 4YeCTBO 06aAAOB,
KOTHHUTHBHBIM | KOTHHTHBHBIM HabpaHHOe 110
CTHAEM CTHAEM HUTOTY pelLlIeHHUs
3a1a4U COOTBET-
CTBEHHO HOMEPY
KOMAaH/IbI
5 1.11, 1.12 2 17, 14
6 2018-2019 1.13, 1.14 2 3 23, 25
ac.year,
7 2019-2020 1.15, 1.16 1 4 23, 22
. r 1.17, 1.18,
8 ac. yea 1.19, 1.20 0 5 19, 24, 17, 17
Average: 20,2

CTHAS CTYIEHTOB)

Group 2. Students of Nizhny Tagil State Social-Pedagogical Institute (based on the students’
cognitive style) / I'pynna 2. Ctymentst HTT'CIIU (¢) PITIITY (Ha ocHOBE yueTa KOTHHTHBHOIO

2.1,2.2,
1 2.3, 2.4, 5 3 25, 19, 27, 29,
0017-2018 | 2-5, 2.6, 2.7 20,22, 18
ac.year, 28,209,
2018-2019
ac. year 2.10, 2.1, 21, 21, 27, 23,
2 2.12, 2.13, 1 4 19 16. 29. 22
2.14, 2.15, o
2.16, 2.17,
2.18, 2.19,
2018-2019 | 2.20, 2.21, 28, 27, 18, 20,
3 ac.year, 2.22,2.23, 1 4 27, 29, 23, 27,
2019-2020 | 2, 24, 2.25, 26, 21, 22, 22,
ac. year 2.26, 2.27, 23, 24, 22
2.28, 2.29,
2.30
Average: 23

Figures 2 and 3 show the deviation of the number of points scored by each

team of the students from the threshold values.
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Fig. 2. Deviation of students’ scores from the threshold values in Group 1
Puc. 2. OTkAOHEHHE HaOpPaHHBIX CTYAEHTAMH 0AAAOB OT IIOPOTOBBIX 3HAYEHUH
B ['pynne 1
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Fig. 3. Deviation of the number of points scored by each team of students from the
threshold value in Group 2

Puc. 3. OTkaoOHeHHEe HAOpPaHHBIX CTYAEHTaMU 6aAAOB OT IIOPOTOBBIX 3HAUYEHUH B
I'pymnme 2
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We see that two teams (2.4. and 2.21.) received the maximum score for
solving the task. The first team investigated the possibility of holding an inter-
national intellectual game on programming in the institute. They developed a
website for information support of the game, a database of questions, and pre-
sented the project estimate. In 2019, this team won the “Your Initiative” grant to
implement its idea. The second team dealt with encryption of information. Based
on the results of the work, a patent was issued for the developed information
system for automating the processes of secure data storage and transmission.
Some teams did not cope with the task. Therefore, teachers need to re-analyse
the results obtained for each indicator, determine the reason for this result, and
possibly make some changes to the methodology of the taught disciplines.

We experimentally tested the following hypotheses:

H, - there is no difference in the results of solving the task in the com-
pared samples (it does not exceed the individual statistical spread);

H, - students of the second group have higher results in solving the prob-
lem (the difference exceeds the statistical spread).

The Mann-Whitney U-test can be used to verify the validity of differences
between two independent traits by trait levels. The number of students in the
groups varies, but if you calculate the average values of the number of points
scored in the groups, they will be equal to y,=20,2 and x,=23 points, which gives
grounds for the hypothesis H,. U-criterion allows us to test it, since the condi-
tions for the applicability of the method are met. As a result of calculations, the
following values were obtained: U, =186, U =216.

According to the results obtained by U, <U,, therefore the H, hypothesis
is accepted, i.e. the decision results are better in those teams where students
with different cognitive styles were present.

Table 4 shows the average values for each team.

Table 4

The average value of indicators for teams with different numbers of FD and
FIND students

Tabauna 4

CpenHee 3HAUYEHUE ITOKa3aTeAEH MAs KOMaH C Ppa3HOM YuCcAeHHOCThIO 113
u ITH3 crynenTos c [13 u [TH3

Distribution FD / 13 (mo- | FIND / I[TH3 | Average result | Success rate
number / Homep | Aae3aBUCUMEIH) | (IOAEHE3aBH- / Cpenuuit / Tlokaszateab
pacupeneAeHHsI MBI#) pe3yAbTat YCIEUTHOCTU

1 0 5 18,5 0,62
2 1 4 23,14 0,77
3 2 3 22,55 0,75
4 3 2 16,67 0,56
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We see that the lowest scores are typical for teams that are dominated by
students with the same cognitive style.

Let us analyse the obtained indicators in the control and experimental
groups from the point of view of success. We will count the maximum number
of points (30) received by the team per unit. Calculations show that in the first
group, the average success rate is equal to 0,7, and in the second - 0,8. Figures
4 and 5 show the values of the success rate for each team. We assume that
the proportion of teams that coped with a practice-oriented task in the first
group does not statistically differ from the proportion of teams that successfully
solved the problem in the second group, that is, we will test the hypothesis H,.
To test the hypothesis, we will use the Fisher criterion, designed to compare
two samples by a given parameter. The team coped with the task if the success
rate k= 0,7.

Counting the number of teams in both groups, we obtained that ¢_ =
1.95. For the significance of p<0.05, ¢_ =1.64. Thus, @ __ > ¢_, i.e. the hypothesis
H, can be rejected. We can observe a significant difference in the proportion of
teams that have coped with the task.

0,9
0,8

0,7
0,6
0,5
0,4
0,3
0,2
01
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

® Indicators of success in Group 1/ Nokasatenun ycnewHoctn & Mpynne 1

Fig. 4. Indicators of success in solving a practice-oriented task for each team in
Group 1

Puc. 4. IlokazaTeAu yCIIENIHOCTH PELIEHUS ITPAKTUKO-OPHEHTHPOBAHHOH 3aa41
A KasKnou komaHasl B ['pymmie 1
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Fig. 5. Indicators of success in solving a practice-oriented task for each team in
Group 2
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OAd KaxXao¥ KomaHae! B ['pynme 2

Discussion

Cognitive style includes the presence of individual-specific ways of percep-
tion, evaluation and interpretation of reality in a person. Taking into account
the student’s cognitive style allows not only to determine the ways of his/her
behaviour in the educational environment, but also to simulate ideal conditions
for his activity.

Considering the specifics of the professional activity of an IT specialist, it
can be argued that it is associated with the solution of such tasks as the forma-
tion of requirements and the definition of the product concept, design, develop-
ment and testing of an automated system!. At the same time, as D. Bednarek,
M. Krulis, J. Yaghob point, future specialists should be able to identify the ways
to improve the performance of software products, and not neglect the study of
technological problems [35]. The complexity of the requirements for software
products leads to the fact that most of the projects are carried out in a team.
A team is a collaboration of different people. From the point of view of the cogni-

1 Ministry of Education and Science of the Russian Federation (2017, september)
Federal State Educational Standard of Higher Education — Bachelor in the direction of training
09.03.03 “Applied Informatics approved”. Available from: http://fgosvo.ru/uploadfiles/
FGOS%20V0%203++/Bak/090303_B_3_17102017.pdf (In Russ.)
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tive load, the team achieves the success if the task is solved and each member
of the team experiences success from the work done, what is demonstrated in
the study by C. Lange, J. Costley, M. Fanguy [36]. Taking into account the indi-
vidual characteristics of each team member, in particular, the cognitive style of
“field dependence / field independence”, will allow teachers to form teams that
are able to successfully solve the tasks of professional activity and get a positive
result at the same time.

The results of the study demonstrated that most of the IT future profes-
sionals have a field-independent cognitive style. These students can structure
schemes, transform text and are successful in their studies, but they have some
difficulties in getting information from the society. Therefore, they will have
difficulties in performing such activities as interacting and/or participating in
workshops with customers, informing users about the capabilities of the soft-
ware product, etc. The students with a field-dependent cognitive style are more
successful in this sphere. They can get information from other people and par-
ticipate in social interactions. In addition, field-dependent students focus on ex-
ternal factors, including the rules governing the implementation of a particular
stage of activity, such as standards in the field of technical documentation, etc.
Therefore, in order to solve successfully a practice-oriented task, it is necessary
to team students with different cognitive styles. This was established at the first
stage of the experiment.

The results of the second stage of the experiment showed higher perfor-
mance of solving a practice-oriented task in the teams whose participants belong
to different bipolar values of the cognitive style “field dependence / field inde-
pendence”. At the same time, teams dominated by a larger number of field-de-
pendent students also turned out to be non-competitive. This can be explained
by the fact that the solution of most of the blocks of practice-oriented tasks im-
plies the ability to identify individual elements of the subject area and establish
relationships between them (planning project work, building basic diagrams,
calculating risks, calculating resources, selecting development tools and directly
the development itself, etc.). In such teams, there was an insufficient amount of
human resources needed to solve a practice-oriented task.

In addition, the results of the experiment allow us to conclude that the
best option for solving a practice-oriented task in the field of IT is a team with
a predominant number of students with a field-independent cognitive style and
mandatory presence of students with a field-dependent cognitive style (1 FD stu-
dent + 4 FIND or 2 FD student + 3 FIND). Such an association of students allows
getting a significant practical result, approval from the customer, teachers and/
or employers, which is a significant incentive to self-development of the future
IT specialist.
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In addition, the results of the study showed that there is a significant dif-
ference in the proportion of teams of the control and experimental groups who
coped with the practice-oriented task.

Results

The study assumed that the conditions outlined below were met.

1. Studying the ratio of the way of dividing students into teams takes a
long period, because it involves monitoring the performance of students over
several years of study.

2. Conducting the research requires adjusting the work programmes of
disciplines taking into consideration their interdisciplinary connections, since
it involves solving a practice-oriented task within several courses (information
systems design, software engineering, subject-oriented information systems, in-
formation management, and industrial practice of students).

3. Conduction of research requires a lot of work on the organisation of
the educational process, as it supposes the involvement of teachers of several
academic disciplines, managers of production practices, customers of software
products in monitoring the success of solving a practice-oriented task.

4. Continuous development of the IT sphere entails changes in the require-
ments for the quality of training of specialists. This, in turn, leads to changes in
the content of practice-oriented tasks and adjustments to the criteria for evalu-
ating the success of the solution.

5. Students can successfully solve a practice-oriented task if the team is
interested in the positive result of its work. The task of teachers is to constantly
monitor the work of students, assist them and make necessary changes.

Conclusion

In the context of the digital transformation of the society, universities
should be ready to train IT specialists who are competitive in the market of
professions. They should be able to work in a team, quickly and efficiently solve
the tasks assigned to them. These tasks should be practice-oriented, that is,
formulated taking into account the specifics of future professional activity. An
important role in the formulation of such a task is played by the decomposition
of the task content into separate actions at each stage of the software product
production lifecycle. The introduction of points to assess the quality of each
completed action will allow teachers to evaluate the results of training future
specialists both at individual stages of work and in general.

In modern conditions, most of the IT projects are carried out in teams. Ac-
cordingly, the bachelors of IT areas should be ready for teamwork. The distribu-

Obpaszosarue u Hayka. Tom 24, Ne 4. 2022 / The Education and Science Journal. Vol. 24, Ne 4. 2022

104



Cognitive style of a future IT specialist in a teamwork process

tion of students into teams should be carried out taking into account their cog-
nitive characteristics, namely the cognitive style of the individual. In this case,
team members will be able to rationally distribute tasks and delegate authority.

Good results in solving practice-oriented tasks are shown by teams that
include students with different cognitive styles of field dependence / field in-
dependence. The highest success rates of solving a practice-oriented task are
noted in teams with more students with a field-independent personality style.
This can be explained by the fact that most of the types of professional activities
embedded in the structure of solving the problem are focused on students with
a field-independent style. However, in the structure of the task there are also
activities in which students with a field-dependent cognitive style are more suc-
cessful, which necessitates their presence in the team.

Thus, the hypothesis presented at the beginning of the study about the
influence of the cognitive style of each team member on the results of the local
solution of a practice-oriented task was confirmed. The conclusions obtained in
the article can be useful for studying ways to improve the effectiveness of team-
work in higher education institutions.
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