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ru| KoHUenuus hbopMUpOBaHUS MPOEKTUPOBOYHON KOMMETEHLMM
y 6yaymx 6akanaBpoB NpuUKNaaHoOM MHOOPMATUKM
B LMdpoBoi 06pa3oBaTenbHOM Cpeae By3a

Fannnuu H. U.

Annomayus. Uenb uccienoBauns - pa3padoTaTh KOHIENINIO GOPMUPOBAHNUS IIPOEKTUPOBOYHONM KOMITE-
TeHIMM Yy OyAymux 6akanaBpoB IPUKIAAHOIN MHDOpMaTuKM B 1MdpoBOii 00pa3oBaTe/bHON Cpefie Bysa.
B craTbhe MpeacTaB/ieHbl CoepKaHme, 1e/b, MPUHIAITBI GOPMUPOBaHMS, BUIbI, GOPMBI U CTPYKTYpa Gop-
MMPOBaHMS ITPOEKTYPOBOYHOI KOMIIETEHIMM Y OYAYIIMX 6aKaJaBpOB IMPUKIAAHON MHPOPMATUKY B LMGPO-
BOJ 0Opa3oBaTelbHOM cpefie By3a. HayuHasi HOBM3HA MCC/IEIOBAHMS 3aK/IIOUAETCS B PACKPBITUU ACTIEKTOB
MIPOEKTMPOBOYHONM KOMIIETEHIMY Y BYAYyIIMX 6aKaJaBpOB MPUKIAIHON MHOOPMATIKY, COCTOSIIEN U3 UHTEI-
JIEKTYaJIbHO-KPeaTUBHBIX CITOCOGHOCTE, MH(POPMAIOHHO-aHATUTUYECKO KOMITETEHTHOCTY ¥ 9KOHOMMKO-
COIMAJIBHOM IPAaMOTHOCTM OyAyIMX GaKajlaBpOB MPUMKIALHON MHOOPMATUKY, BHIPAKAIOIIENCS B IIEHHOCT-
HOM OTHOIIEHUM K paboTe C COBPEMEHHbIMM KOMIIbIOTEPHBIMIM TEXHOJIOTUSIMMU, U3YUEHUN COBPEMEHHBIX
SI3bIKOB ITPOrPAaMMMPOBAHMSI, KOAVPOBAHMM, IIPOEKTUPOBAHMY ¥ MMPAKTUIECKOM MCITOJb30BAHUM PE3YIIb-
TaTOB MpodeCcCHOHaTbHOI AesITeTbHOCTU. B pesynbTaTe Moka3aHo, YTO KOHIIEMIsT GOpMUPOBAHMS TPOEK-
TUPOBOYHOI KOMIIETEHIMM Y OYAyIIMX GaKaJaBpOB MPUKIALHOV MHGOOPMATUKM B IM(POBOII 06pa3oBa-
TeJbHOI cpefie By3a HeOOXOAMMa /ISl YIyJIIeHMs MMOATOTOBKY MPOTPaMMMCTA, CIIOCOOHOTO BBIMTOIHSITH
3a/1auy 1o paboTe C COBPeMEHHbIMM UGBPOBBIMIM TEXHOTIOTMSIMM U IPOEKTUPOBATh HOBbIE 1[1(DPOBbIE ITPO-
IYKTbhI, B COOTBETCTBUY C COIMATbHBIM 3aKa30M COBPEMEHHOTO O0IIeCTBa.

en| The Concept of Design Competence Formation
in Future Bachelors of Applied Computer Science
in the Digital Educational Environment of the Higher Education Institution

Gallini N. I.

Abstract. The study aims to develop the concept of forming design competence in future bachelors of ap-
plied computer science in the digital educational environment of higher education institutions. The article
presents the content, purpose, formation principles, types, forms, and structure of design competence for-
mation in future bachelors of applied computer science in the digital educational environment of higher
education institutions. The scientific novelty of the research lies in providing insight into aspects of design
competence of future bachelors of applied computer science, which consists of intellectual and creative
abilities, informational and analytical competence, and economic and social literacy of future bachelors
of applied computer science. It is expressed in value attitude to work with modern computer technologies,
studying modern programming languages, coding, designing and practical use of professional activity re-
sults. As a result, it has been shown that the concept of forming design competence in future bachelors
of applied computer science in the digital educational environment of the higher education institution
is necessary to improve the training of programmers who can perform tasks using modern digital technolo-
gies and design new digital products following the social demand of modern society.

Introduction

The relevance of the study. In modern conditions of the Russian Federation and with transformations in the sys-
tems of social and economic relations of information society and informatization in all spheres of human activity,
the system of higher education is intensively developing. The problem of forming design competence of future bache-
lors of applied computer science in the digital educational environment of the university that the system faces be-
comes more and more clear.
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The analysis of the needs of organizations operating in the industry of digital technology development of the re-
gions of the Russian Federation and the rest of the world makes it possible to declare the potential and the necessity
of forming design competence of future bachelors in the 09.03.03 Applied Computer Science field of training with
the Applied Computer Science in Management specialization.

The urgent tasks of researching the concept of design competence formation in future bachelors of applied com-
puter science in the digital educational environment of the university are reflected in the implementation of Presi-
dential Decree No. 204 of May 7, 2018 “On National Goals and Strategic Development Objectives of the Russian Fed-
eration for the Period until 2024”, the “Digital Economy of the Russian Federation” national program (IIporpamma
«[Indposast saKoHOMMKa»..., 2018), approved by the minutes of the meeting of the Presidium of the Presiden-
tial Council for Strategic Development and National Projects No. 7 of June 4, 2019, Presidential Decree No. 474
of July 21, 2020 “On National Development Goals of the Russian Federation for the Period until 2030”, and Presiden-
tial Decree No. 490 of October 10, 2019 “On the Development of Artificial Intelligence in the Russian Federation”,
describing and approving the National Strategy for the development of Artificial Intelligence with a period of im-
plementation from 2020 to 2030, including targeted activities to ensure accelerated implementation of digital tech-
nologies in the economy and social sphere of the Russian Federation. These regulatory documents establish
the main directions of modernization of information and computer technologies.

The development of the concept of forming design competence in future bachelors of applied computer science
is based on the social demand in connection with the need to train bachelors of applied computer science with a high
level of design competence. It will allow for the elaboration of a variety of creative digital solutions in the developing
digital economy of the Russian Federation. Thus, bachelors of applied computer science upon graduating acquire
a high level of design competence in the case of using a set of the practice-oriented educational process. Obtaining
a bachelor’s qualification in applied computer science with a high level of design competence is possible if the stu-
dents are trained with an individual-oriented approach.

Thus, the relevance of this study is based on the fact that modern society is intensively developing in the digital envi-
ronment, and bachelors of applied computer science with a high level of design competence will satisfy society’s demand.

The study objectives include the following:

- to substantiate educational conditions of forming design competence in future bachelors of applied computer
science in the digital educational environment of higher education institutions;

- to present the forms and types of work to form design competence of future bachelors of applied computer
science;

- to develop a conceptual model of forming design competence in future bachelors of applied computer science
in the digital educational environment of higher education institutions.

The theoretical basis was provided by the works of researchers substantiating the importance of forming design
competence (buplokosa, MBaHoBa, 2021; IxxabatbipoBa, Kpadt, Mycraduna, 2021; 3aituymimua, Cantosa, 2021),
shedding light on the educational essence of the digital educational environment in a higher education institution
(JaBwimoBa, Hukusin, bapeimesa u ap., 2020; bopucosa, 2020; JypHorna3os, @unnnmnos, 2020).

The system of mutually complementary research methods contributed to the consideration of this problem
and the solution of the above-mentioned objectives. The methods were as follows:

- theoretical methods, which implied the study and further analysis of various types of reference encyclopedic,
scientific, education and methodological, technical literature, regulatory documentation. Comparison, systematiza-
tion, generalization helped to substantiate in a theoretical manner the model of forming design competence in fu-
ture bachelors of applied computer science in the digital educational environment of the university. Modeling was
used to develop the model of forming design competence in future bachelors of applied computer science in the digi-
tal educational environment of the university;

- information and technological methods, which involved the development of the technology of design compe-
tence formation in future bachelors of applied computer science in the digital educational environment of a higher
education institution.

The practical significance of the study lies in the justification of the concept of forming design competence in future
bachelors of applied computer science in the digital educational environment of a higher education institution to deve-
lop a model of design competence formation in future bachelors of applied computer science in the digital educational
environment of a higher education institution. The results obtained in the study are recommended to be applied
in the training of future bachelors of applied computer science in higher education institutions of the Russian Federation.

The Humanities and Education Science Academy (branch) of V. I. Vernadsky Crimean Federal University in Yalta
was chosen to test the main theoretical and practical provisions of the proposed concept.

Educational Conditions of Design Competence Formation in Future Bachelors of Applied Computer Science
in the Digital Educational Environment of a Higher Education Institution

Several stages with various educational conditions are used during the formation of design competence in future
bachelors of applied computer science. In the study, the author considers the design and technology stage and edu-
cational conditions used in it.

The digital educational environment (DEE) of the university is the main educational condition for the effective
functioning of the educational system of forming design competence in future bachelors of applied computer
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science. To provide the DEE, the author designs the GPA Yalta informational and analytical educational portal,
implemented in the working and teaching processes of the experimental research base.

The digital educational environment of the university applies to educational, teaching and learning, administrative,
and managerial activities. This determines that the main information for the digital educational environment of the uni-
versity is the information about students’ education, form of training, form of payment, personal data, i.e. gender, age,
other personal information requested during admission, as well as orders about the movement of students, data
on the teaching staff that include age, academic rank and/or degree, position and rate of pay, as well as information
on educational and methodological activities, such as basic professional educational programs of higher education.

The informational and analytical educational portal is used to support the digital educational environment
of the university, containing information on all structural divisions and providing the opportunity to review infor-
mation about applicants, students, and the teaching staff.

The process of providing the digital educational environment of the university uses the model of a unified infor-
mational and analytical educational portal as a basis to unite the structural subdivisions of a higher education insti-
tution, making it possible to access reliable data on applicants, students, and teachers to the university staff working
with documentation.

Appropriate accounting and storage of data, as well as the online access to the data bank of the educational or-
ganization of higher education are relevant because employees working with documentation need to handle this in-
formation. To ensure this, it is advisable to create a project of a unified information and analytical space of higher
education institutions. In addition to significantly improving the convenience of working with information, this soft-
ware will help to speed up information processing (Gallini, Kamornickiy, Latysheva et al., 2021).

As mentioned above, at the Humanities and Education Science Academy (branch) of V. I. Vernadsky Crimean
Federal University in Yalta, there is a technology designed to provide the unified information and analytical educa-
tional space of the institution, based on the informational and analytical educational portal for analysing and moni-
toring the indicators of enrollment, students, and teaching staff of the higher education institution. To ensure
the effective exchange of information between the structural divisions of the higher education institution, the struc-
ture of the digital educational environment (DEE) of the university was created (Figure 1).

The structure of the digital educational environment of the university consists of four interdependent and inter-
related blocks, which reflect the composition of the unified information and analytical space of the university.

Defining the criteria of the unified information and analytical educational space of the university based on the analy-
sis of modern research (IaBbigoBa, HukustH, Bapbrmesa u ap., 2020; Bopucosa, 2020; JdypHoriazos, ®umumnrmos, 2020;
WnbuuHa, 2019), the authors distinguish key criteria, namely the functional criterion, which is characterized
by the scale (volume and degree of severity) and the number of functional objectives solved by the information-software
product. The main diagnostic tool for this criterion can be an observation method; the criterion of dynamism,
the indicators of which are considered the response time and the speed of execution of a functional task when using
the information-software product. These indicators are identified through observation and questionnaires. The cri-
terion of accounting for the individual needs of the user, which includes the key indicator, i.e. consideration
of the specifics of different users when solving functional tasks using the information-software product, is diagnosed
with the help of questionnaires.
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Figure 1. The Structure of the Digital Educational Environment of the University
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The components of the digital educational environment of the university, which include target, content, proce-
dural and activity, and result correcting blocks, are shown in Figure 2.

Thus, the target block of the DEE determines the target, the purpose of the concept and reflects the value-
objective component of forming design competence in future bachelors of applied computer science, which
is the training of mobile, competitively capable, successful personnel of high qualification. The purpose of the digital
educational environment of the university is to ensure effective interaction between structural units in the process
of training future bachelors of applied computer science with a high level of design competence. At present, an urgent
task of higher education institutions is to enable the formation of professional competencies in graduates,
which ensure their universal mobility through interdisciplinary learning.

Educational process

Target block
Management of higher education institutions by ensuring effective interaction of structural divisions
in the process of training students.

Content block
- processing the orders of enrollment and movement of students to form and update students’ data;
- storing and accessing the studied information in students’ personal accounts;
- importing curriculum for students’ training areas;
- integrating electronic educational resources, which provide the formation
of a system of necessary competencies in students;
- providing personal accounts with personalized information space.

Procedural and activity block
Ensuring interaction between structural divisions of the higher education institution
and the teaching staff, employees, students:
- data processing;
- providing quick access to data;
- the opportunity to carry out personalized queries on the teaching staff, students, and employees.

Result correcting block
Ensuring the monitoring of effective interaction between the university’s structural divisions:
- document flow;
- quantitative indicators and the number of university students;
- personal achievements of students, teachers, and the university administration.

Figure 2. The Components of the Digital Educational Environment of the University

The content block of the DEE reflects the information and analytical component of design competence. The con-
tent block processes the orders of enrollment and movement of students to form lists of groups and store infor-
mation about students in the university, as well as the curriculum of groups, students, and integrated electronic
educational resources. These provide a system of necessary competencies, consisting of knowledge, skills, abilities,
and acquired generalized ways to solve the tasks.

Within the framework of the research, the authors consider the content of the procedural and activity block
as a qualitative interaction of structural units based on the application of the technology of the unified information
and analytical educational space of the university.

The information on the applicants, students, and teaching staff was collected and prepared for it to be trans-
ferred to various structural units of the Academy (“Admission Committee”, “Human Resources Department” (HR),
“Academic Services Department” (ASD), and “Accounting”). The interrelations arising during the exchange of in-
formation and joint work between these structural subdivisions are reflected in the scheme of the unified infor-
mation and analytical educational space of the university.

The “External Environment” is included into the scheme (Figure 1) because applicants come to the Academy af-
ter the “Admission Campaign”. In addition, there is the “Ministry of Science and Higher Education of the Russian
Federation” in the scheme of the model, which provides the educational institution of higher education with
the admission control numbers (ACN), i.e. the information about how many students can enter the educational insti-
tution to be taught at the expense of budgetary allocations (Gallini, Gorbunova, Popov et al., 2021).

Since the “Ministry of Science and Higher Education of the Russian Federation” relays the regulatory base for the work
of the higher education institution to the head University, which processes the received information and transmits
it to the Academy, the scheme of the model shows the relationship between the “Ministry of Science and Higher Edu-
cation of the Russian Federation”, the head University and the Academy.
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The solid red line in the diagram (Figure 1) shows the connection between the External Environment and the Aca-
demy’s Admission Campaign. The dash-and-dot line with dark blue dots shows the connection between the Ministry
of Science and Higher Education of the Russian Federation, the Admission Campaign of the University and the Ex-
ternal Environment because the ACN come from the Ministry of Science and Higher Education of the Russian Fede-
ration to the educational institution of higher education. The admission control numbers are received from the Hu-
manities and Education Science Academy (branch) of V. I. Vernadsky Crimean Federal University.

The solid black line shows the links between the Admission Campaign and Academic Services Department,
the HR Department, the Accounting, and the Ministry of Science and Higher Education of the Russian Federation
because the structural units of the Academy receive information about the Academy applicants from the Admission
Campaign, while the Ministry of Science and Higher Education of the Russian Federation receives reports at the time
of the monitoring. The dashed green line shows the relations between the Academic Services Department
and the HR Department, the Accounting and the Ministry of Science and Higher Education of the Russian Federation
because the Academic Services Department informs employees of the Academy’s structural divisions about
the Academy’s applicants and the reports are sent to the Ministry of Science and Higher Education of the Russian
Federation during the process of monitoring. The dashed line shows the connection between the Academic Services
Department, the HR Department, and the Accounting, the units that need to exchange personal data and have
the ability to obtain all the information about the students and the teaching staff. The dashed blue line marks
the link between the HR Department, the Academic Services Department, and the Accounting. The dotted deep red
line shows the relationship of the Accounting with the Academic Services Department and the HR Department.

In the results correcting block of the DEE of higher education institutions, the degree of actual assimilation of in-
formation by students of a higher education institution is substantiated. The monitoring of the process of students’
competence formation using electronic and educational resources integrated into the unified information and ana-
lytical educational space is provided.

The “Thin Client” structure of the informational and analytical educational portal includes the “Database for En-
rollment Management in an Educational Institution of Higher Education” (Tammnau, 2017a), the “Database for the Stu-
dent Body Management in an Educational Institution Of Higher Education” (Taiuan, 2017b); the “Database of Inter-
action between Structural Divisions of an Educational Institution of Higher Education” (T'ayjuinnamy, 2018). The “Thin
Client” is a platform for organizing the unified informational and analytical space of a higher education institu-
tion (Tamnuuu, 2019).

The functioning of all the above-mentioned databases makes it possible to use and manage data on the body of appli-
cants, students, and teachers, as well as structural units of the Humanities and Education Science Academy (branch)
of V. 1. Vernadsky Crimean Federal University in Yalta. All this greatly facilitates monitoring, as well as qualitative
and quantitative analysis of the higher education institution.

So, it can be said that designing the unified information and analytical educational space within an educational
institution, which provides opportunities for receiving higher professional education and carrying out scientific ac-
tivities, makes it possible to increase consistency in the functioning of personnel and departments, allows the uni-
versity staff to receive and handle all the necessary information and to control the executive discipline. At the same
time, the university administration is provided with timely access to objective information about the student body
and enrollment in the educational institution of higher education. With these opportunities, it is possible to make
quick management decisions and monitor their implementation.

It should be noted that when students study the work of the digital educational environment of higher education in-
stitutions, such educational conditions as organizational and educational, psychological, and didactic are used. They
accompany the process of forming design competence in future bachelors of applied computer science and are imple-
mented during the design and technological stage, which is focused on forming the ability to operate information sys-
tems in practical activities, as well as the ability to use contemporary digital technologies in cognitive activities. Forms
of work at the considered stage also included the creation of databases using various database management systems after
studying a subject area, the design and the development of databases on the subjects of coursework.

It should be noted that the educational conditions considered in this study act as one of the components of the edu-
cational system that forms design competence in future bachelors of applied computer science, reproducing
the mixture of possibilities of the digital educational environment of the university, affecting the personal and pro-
cedural aspects of students.

The identified types of educational conditions that ensure the functioning and effective development of the edu-
cational system in the formation of design competence of future bachelors of applied computer science are repre-
sented by the organizational and educational, psychological and educational, and didactic conditions, the character-
ristics of which are given in Table 1.

So, the identified educational conditions for the formation of design competence of future bachelors of applied
computer science in the digital educational environment of the university provide for organizational and education-
nal conditions, which include content, types, and methods, covering the entire cycle of the learning process, de-
signed based on project activities and educational system development. Psychological and educational condi-
tions based on the individual approach of the educational system that comprehensively designs the possibilities
of the digital educational environment of the university are foreseen. Didactic conditions aimed at the systematic
selection, design, and use of the content, type, and methods of learning forms created during the work on organiza-
tional and pedagogical conditions are also provided.
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Table 1. Educational Conditions Ensuring the Functioning and Effective Development of the Educational System in the Formation of Design
Competence of Future Bachelors of Applied Computer Science

Item Types of e_dl-lcatlonal Characteristics of the conditions
No. conditions
1 Organizational Content, types, and methods cover the entire cycle of the learning process, designed
’ and educational based on project activities and the development of the educational system.
2 Psychological Individual approach of the educational system comprehensively designing intercon-
’ and educational nected capabilities of the digital educational environment of the university.
. . Systematic selection, design, and use of the content, type, and methods of learning
3. Didactic . . . e
forms created during the work on the organizational and educational conditions.

Thus, with the help of the digital educational environment of the university and the educational conditions de-
scribed above, the process of developing design competence is taking place, allowing students to learn how to solve
professional problems. For example, when training a software engineer to design and develop a database for a compa-
ny, a pre-project survey is carried out, based on which the physical and logical structure of the database and the layout
of the graphical interface of the future information system are compiled. It is necessary to take into account many
parameters, systematize data to save the information, and be able to anticipate the further development of the project
for its best implementation. The risks and consequences of unexpected force majeure situations are also foreseen.

Forms and Types of Work on Forming Design Competence in Future Bachelors of Applied Computer Science

The system of bachelor training in the conditions of development of digitalization of the Russian Federation in-
cludes technical universities, humanities academies, faculties, and departments of mathematics and computer science,
historically established in higher education institutions of the Russian Federation, in which such forms of bachelor
training as full-time, part-time and full-time with the use of distance technologies are implemented.

At present, the system of forming design competence in future bachelors of applied computer science is gradual-
ly oriented towards individual creative training.

The following kinds of work aimed at forming design competence among future bachelors of applied computer
science are outlined: progressing through the “Formation of Design Competence among Future Bachelors of Applied
Computer Science” elective special course; studying the optional “Project Practice” discipline; studying “Infor-

» o« » o«

mation Systems and Technologies”, “Database Design and Development”, “Information Systems Design”, “Devel-
opment of Software Applications”, “Internet Programming”, “Development of Server Web Applications”, “Develop-
ment of Software Applications for ERP-Systems”; developing projects for participation in the all-Russian competi-
tions “Digital Breakthrough”, “My Country — My Russia”, “Umnik”; participating in scientific conferences with re-
ports on developed projects on the subjects of course projects and final qualification works; completing an intern-
ship in organizations operating in the field of digital technology; completing a pre-degree internship in the digital
educational environment of the university; developing, implementing and further using projects within the digital
educational environment of the university on the subject of graduate qualification work and its successful defense.

Following the requirements of the Order of the Ministry of Science and Higher Education of the Russian Federation
dated September 19, 2017, No. 922 “On Approval of the Federal State Standard of Higher Education — Bachelor Degree
in the 09.03.03 Applied Computer Science Field of Training”, the four-level learning of the content on the formation
of design competence in future bachelors of applied computer science is determined for the full-time form of education.

The information structure of the training curriculum for bachelors of applied computer science in the higher edu-
cation system was developed based on the analysis of the main professional educational program for bachelors of ap-
plied computer science (OIIOIL, 2019) and curriculum implemented at the Department of Mathematics and Computer
Science at the Humanities and Education Science Academy (branch) of V. I. Vernadsky Crimean Federal University
in Yalta (Yue6Hble MIaHbL..., 2017-2021). It is presented in Table 2.

Table 2. The Structure of Bachelor Curriculum in Applied Computer Science

General Structure of the Bachelor’s Degree Program Workload (Credit Units)
Disciplines (modules), total, including design competence formation 207 CU
Block 1 Basic part, total, including design competence formation 156 CU
Variable part, total, including design competence formation 51 CU

Practical program, including research and development (if any), total, design competence

Block 2 formation 24¢U
Basic part (if any), total, including design competence formation 24 CU

Block 3 State Final Examination, total, including design competence formation 9CU
Basic part, total, including design competence formation 9CU

Total volume of the program in credit units 240 CU

The workload of the disciplines and practices of the curriculum is indicated in credit units, where one credit unit
equals 36 hours and includes classroom and independent work. The basic part of the curriculum contains a list
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of mandatory basic disciplines, while the variable part of the curriculum contains a list of elective disciplines under
the Federal State Standard of Higher Education (®T'OC BO, 2017).

Thus, the use of the presented forms and types of work to form design competence in future bachelors of applied
computer science corresponds to the requirements of the Federal State Standard and the social demand on training
bachelors of applied computer science with a high level of design competence.

The Conceptual Model of Design Competence Formation in Future Bachelors of Applied Computer Science
in the Digital Educational Environment of Higher Education Institutions

The probability of substantiating the concept of design competence formation in future bachelors of applied com-
puter science is based on the synthesis of theoretical research (BupiokoBa, MiBanosa, 2021; I'tysmaH, T'op6yHoBa, 2019)
and the accumulated experience of researchers (Gallini, Gorbunova, Popov et al., 2021).

The systemic, informational, competency-based, practice-oriented approaches and the principles of continuity,
variability, and reflexivity form the basis of the concept of design competence formation in future bachelors of ap-
plied computer science. When developing this concept, the specificity of higher education institutions is taken into
account. The main emphasis in higher education is on the theoretical and informational nature of learning, which
contradicts the development of modern society and the need to emphasize learning on the basis of practical activi-
ties. At the same time, the personal qualities of future bachelors of applied computer science are formed to increase
the level of students’ self-organized independent work to motivate the study of disciplines involved in their future
professional activities, to increase the level of curiosity and influence the development of personal creative abilities.

As stated previously, the main methodological guideline for developing the concept of design competence for-
mation in future bachelors of applied computer science is the systemic, informational, competency-based, practice-
oriented approaches. According to these approaches, the formation of design competence in future bachelors of ap-
plied computer science is analyzed in three interrelated aspects: content, functioning, and development. Thus,
the concept of design competence formation in future bachelors of applied computer science (Figure 3) promotes
the development of design competence in students to a self-developing level. The systemic, informational, compe-
tency-based, practice-oriented approaches allow future bachelors to master the necessary and sufficient set of com-
petencies for working with modern information technologies to solve professional problems.

The social demand of the society is to prepare bachelors in applied computer science with a high level of design
competence

\Z

The objective is to form a high level of design competence of future bachelors of applied computer science during their
studies at university

v

Design competence

Intellectual and creative abilities Information and analytical competence Economic and social literacy
1
Scientific approaches: Principles:
- systemic; - continuity;
- informational; - variability;
- competency-based; - reflexivity.
- practice-oriented.

Purposeful formation of design Studying the "Project Practice” discipline,which is Creation of projects for participation
competence in the course of the optional for students; studying the "Information in the Russian Federation
"Formation of design competence Systems and Technolugles"l, "Database Demgn and competitions, pl.lbIll’.‘allﬂllOf articles
in future bachelors of applied Development”, "Information Systems Design", on the work in the DEE of the
. . "Software Application Development", "Internet university, work in the DEE of the
computerscience in the DEE ofa Programming", "Development of Web-Server university during the performance of
higher education institution" Applications", "Development of Software graduate studies, participation in
elective course. Applications for ERP-Systems" disciplines. hackathons held in the Russian
Federation.
1
The result — an intellectually creative, socially and economically literate individual, a qualified bachelor in the development
of digitalization of the Russian Federation, holistic, flexible, and systemic in IT-activities.

Figure 3. The Conceptual Model of Design Competence Formation in Future Bachelors of Applied Computer Science
in the Digital Educational Environment of the Higher Education Institution
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So, the content, purpose, scientific approaches, principles, types, forms, and structure of the author’s concept
of design competence formation in future bachelors of applied computer science includes some necessary and suffi-
cient provisions.

The “design competence of future bachelors of applied computer science” is a component of prospective profes-
sional competence of an applied computer science specialist, which unites multitasking, multifunctionality, and mo-
bility of professional activities of an applied computer science specialist.

The design competence of future bachelors of applied computer science consists of intellectual and creative
abilities and systematization of knowledge, abilities, and skills of informational and analytical competence, eco-
nomic and social literacy, founded on the systemic, informational, competency-based, practice-oriented scientific
approaches and the principles of continuity, variability and reflexivity. These are focused on the integration
of various professional functions of future bachelors of applied computer science (design activities, production,
and technology activities, organizational and management activities, analytical and research activities) (Gallini,
Buzni, Gorobets et al., 2021).

Design competence formation in future bachelors of applied computer science is an element of the professional
training of future bachelors of applied computer science, expressed in the ability and readiness of bachelors of ap-
plied computer science to undertake independent theoretical and practical activities to develop and implement pro-
jects using modern digital technologies. The considered system of higher education training is focused on the mas-
tery of psychological, theoretical, practical, and research knowledge.

The system of higher education training of future bachelors in the field of applied computer science satisfies the so-
cial demand for the training of bachelors of applied computer science who possess a high level of design competence.
The qualification of bachelors is aimed at forming highly professional traits, which are identical to the creative abilities,
interests, and competencies corresponding to the professional activities of future bachelors of applied computer science
in the conditions of digitalization development in the Russian Federation.

When obtaining the “Bachelor in Applied Computer Science” degree, first of all, it is necessary to prepare a pro-
fessional capable of working with digital technologies and designing new digital products following the demand
of modern society.

Consequently, the result of the development and implementation of the conceptual model of design competence for-
mation in future bachelors of applied computer science is an intellectually creative, social, and economically competent
personality of a qualified bachelor in the field of digitalization development in the Russian Federation, who is holistic,
flexible and systemic in IT-activities.

Conclusion

Following its aim and objectives, the study carried out theoretical reasoning and provided a practical solution
to the scientific problem of substantiation of the concept of design competence formation in future bachelors
of applied computer science in the digital educational environment of the university.

The study considers the practical needs of the subjects of educational activities and the requirements of infor-
mation society to the organization of the educational process in a higher education institution. In the process of re-
search, the following main results were obtained: the educational conditions of design competence formation in fu-
ture bachelors of applied computer science in the digital educational environment of a higher education institution
were developed; forms and types of work on forming design competence in future bachelors of applied computer
science were presented; the conceptual model of design competence formation in future bachelors of applied computer
science in the digital educational environment of a higher education institution was presented.

The presented conceptual model of design competence formation in future bachelors of applied computer
science in the digital educational environment of a higher education institution is based on the social demand,
the purpose, components of design competence and contains scientific approaches and principles, utilizing which
the necessary result is achieved.

The creation of the concept of design competence formation in future bachelors of applied computer science
in the digital educational environment of higher education institutions presented an opportunity to develop educational
conditions of design competence formation in future bachelors of applied computer science. In the process of develop-
ping these conditions, the characteristics, which the unified information and analytical educational space of higher
education institutions as a component of the digital educational environment of higher education should meet, were
summarized, systematized, and described. The conceptual framework of the study was specified.

The types and forms of design competence formation in future bachelors of applied computer science identified
and used in the study made it possible to provide insight into the features of the content, structure, and functions
of the bachelor training system, which are aimed at obtaining a comprehensive result of professional training of bachelors
with design competence in the conditions of higher education institutions of the Russian Federation.

The prospects for further research amount to the continuous improvement of educational conditions for the for-
mation of an increasingly higher level of design competence in future bachelors of applied computer science in the digi-
tal educational environment of higher education institutions.
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