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IMPLEMENTATION OF INTERDISCIPLINARY APPROACH IN THE
PROCESS OF HIGHER EDUCATION DIGITAL TRANSFORMATION

Abstract. The article deals with the problem of information and methodological support of
the educational process in universities in the context of the digital transformation of higher
education. An analysis of scientific publications on the topic of the article showed that this
process can be activated by applying an interdisciplinary approach. It can be implemented by
creating interdepartmental research teams at universities, the main participants of which will
be future IT specialists and their leaders from among the leading teachers of IT departments.
As part of the activities of these teams, digital educational resources will be developed by
order of university departments and other departments of the university. At the same time, IT
developers of educational resources will increase their skills in the field of creating various
kinds of software. As a result of the activities of such teams, the digital educational
environment of the university will be replenished with up-to-date digital educational resources
and their methodological support.
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BHELPEHWE MEXAVNCLMMNIMHAPHOIO MOAXOAA B
MPOLIECCE LIIdoPOBOW TPAHC®OPMALLW BbICLLEIO
OBPA30OBAHUSA

AHHOTaumss. B cTaTbe paccmaTpvBaeTcsi npo6nemMa WMHHOPMAaLMOHHO-METOANYECKOrO
obecneyeHns 06pa3oBaTe/IbHOrO NpoLecca B By3ax B KOHTEKCTE LM(POBOI TpaHCHopMaLmm
BbiCLLEr0 006pa3oBaHMsl. AHaM3 Hay4HbIX MNyOAMKauuiA NO Teme CTaTbW MOKasan, uTo
aKTVBM3MPOBAaTh 3TOT MPOLIECC MOXHO, MPUMEHNB MEXANCLMNANHAPHBIA noaxod. OH MOXeT
ObiTb peann3oBaH MNyTeM CO3[aHMsi  MeXKadedpasbHbIX Hay4YHbIX KOMMEKTUBOB B
YHMBEPCUTETAX, OCHOBHBLIMU YYaCTHMKaMUN KOTOPbIX CTaHyT Oyaywme 1 T-cneymannctbl n nx
PYKOBOAUTENN M3 YMCna Beaylimx npenopaBaTeneli IT-kadeap. B pamkax AesTenbHOCTU
3TUX KONNEKTUBOB OyAyT paspabaTbiBaTbCs LMKPOBLIE 06pa3oBaTe/IbHbIE PECYPChI MO 3aKa3y
YHMBEPCUTETCKUX Kadeap W Apyrux nogpasfeneHwin Bysa. [pu atom WT-pa3paboTyumkiu
06pa3oBaTe/lbHbIX PecypcoB OyayT HapaluBaTb CBOe MacTepcTBO B 06/1acTy cO3daHus
pasHOro poja MporpaMMHOro ob6ecrniedeHus. B pesynbTaTe AesaTeNbHOCTU TaKMX KOMaH[
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nudposast oOpasoBaTeNpHasi Cpeda YHUBEpPCHTETa OyAeT TOMNOJHSITHCS aKTyaJbHBIMU
U POBBIMU 0OPA30BATEIBHBIMH PECYPCAMH U UX METOIUYECKHM OOECTIedEHUEM.

KaueBble c10Ba: MEXIMCLUIUTMHAPHBIA moaxox, wudposas oOpasoBaTeNbHas Cpena,
ugpossle 00pa3oBaTENbHbIE PECYPChl, MeXKadenapanbHbli HAYYHBIH KOJUIEKTHB, Y4eOHO-

METOIUUECKOE ODecIieueHue,
1. Introduction

The development of informatization of
education is characterized by the active
and systematic use of digital technologies
at all levels of the education system.

According to the results of research
conducted at the Institute for the
Development of Education of the Russian
Academy of Education within the
framework of the scientific school of
Robert 1. V., the digital transformation of
education is understood as the result of
significant systemic changes that have
occurred and are occurring in the field of
education (both positive and negative), in
connection with the active and systematic
use of digital technologies and the
implementation in educational practice of
the results of the achievements of scientific
and technological progress of the modern
information society of mass global
communication [1].

In the context of the development and
functioning of the digital educational
environment of a modern university, the
process of creating digital educational
resources, information and methodological
support of the educational process,
information interaction, both between the
subjects of the educational process and
with interactive digital resources, are most
actively undergoing digital transformation.
The development of informatization of
education is characterized by the active
and systematic use of digital technologies
at all levels of the education system.

In the context of the development and
functioning of the digital educational
environment of a modern university, the
process of creating digital educational
resources, information and methodological
support of the educational process,
information interaction, both between the
subjects of the educational process and

with interactive digital resources, are most
actively undergoing digital transformation.

The relevance of the topic of the article
is determined by the insufficient
development of scientific and
methodological ~ foundations in  the
development and use of digital educational
resources focused on information and
methodological support of the educational
process in universities in the context of
digital transformation of higher education.

The purpose of the article is to develop
theoretical provisions in the field of
creating digital educational resources
based on interdisciplinary design.

To achieve the goal, it is necessary to
analyze the concept of "interdisciplinarity"”,
substantiate and formulate the goals of
interdisciplinary  design, as well as
organizational and technological issues in
the development of digital educational
resources.

Object of study: the process of
university training in the context of the
digital transformation of higher education.

Subject of research: implementation of
an interdisciplinary approach in the
development  of  information  and
methodological support of the educational
process (IMS EP) of a university in the
context of digital transformation of higher
education.

2. Literature review

Since the IMS EP is developed, as a
rule, for two or more subject areas, it is
advisable to use the project approach,
which was considered in the studies of
Gromyko Yu. V. [2], Kilpatrick W. H. [3],
Dewey J. [4], Polat E. S. [S] and others in
the context of interdisciplinarity (Franks D.
et al. [18], Margalef Garcia L. et al. [6],
Rabb R. et al. [7]), which initiates “the
development of close interaction between
representatives different  disciplines
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(including natural sciences: physics,
chemistry, biology, etc) and IT-
specialists” [8].

Researchers, students and teachers
involved in the problem of establishing a
connection and integration of two or more
academic disciplines, professions or
technologies with their methods and
perspectives, pursue a common goal.
Problems that seem complex or large-scale
to researchers belonging to the same
discipline are usually solved using
interdisciplinary  approaches. In the
educational field, the adjective
"interdisciplinary" is used  when
researchers from two or more disciplines
combine their approaches and transform
them so that they become acceptable for
solving certain problems.

According to the research of Bortnik
B. I, Stozhko N. Yu. [9, 10], Gendjova A.,
Yordanova V. [11], Grebenyuk 1. [12],
Konga S. K. [13], Mironova L. 1. [8, 14],
Naumenko M. [15], Sampson D. G. [16],
Chu H. S. [17], etc.), an interdisciplinary
project includes specialists from different
disciplines and professions who are
involved in the process of joint work as
parties interested in solving a common
problem. According to J. Berger, an
interdisciplinary group may consist of
persons trained in different fields of
knowledge, with concepts and concepts,
methods, material and terminology
characteristic of each. These individuals
are united to work together on a problem in
conditions of constant communication
between participants representing different
disciplines [18].

Based on the research of a number of
scientists (Margaret Garcia L. and Pareya
Roblin N. [19], Nikitina S. [16], Haywood
J. [20] and others), as well as based on the
understanding that the process of education
in higher education relies on the basic
principles of consistency and integration,
in the context of the digital transformation
of education, it was concluded that the
implementation of an interdisciplinary
approach provides new opportunities in the

field of organizing and improving
efficiency, in particular, engineering
education [21].

A number of works (Alshara O. K. and
Ibrahim M. [22], Rabb R. [7] and others)
describe the experience of joint training of
students of  different  professional
orientations. It is expedient to solve
complex social, engineering and other
problems is  the  formation  of
interdisciplinary teams of students (Da
Figueredo [23 16], Carpenter S. L. [24],
Piuno P. A. E. [25], Pooley S. P. [26],
Stetter R. [27], Shea K. [28], etc.). The
result of such activity of students in
interdisciplinary practical and research
activities is described in the works of
Haiter A. [29], Mac Goldrick N. B. [6],
Rahala I. [30], Richter D. M. [31], Tana J.
K. [32], Franks D. [33] and others).

The issues of developing
interdisciplinary projects in vocational
education are also considered in many
domestic studies (Bortnik B. 1. and
Stozhko N. Yu. [9], Gendjova A. [11],
Grebenyuk 1. [12], Kong S. K. [13],
Mironova L. 1. [14], Naumenko M. [15],
Stozhko N. Yu. [10], etc.).

With any approach to solving the
problem of interdisciplinarity, the project
approach is relevant, which in its essence
is of an oversubject nature and is
considered by methodologists within the
framework of activity and personality-
oriented areas of education [34].

At the same time, the computational
methods used in various subject areas
require the use of modern software. This
contributes to the development of close
cooperation between specialists in various
disciplines (including natural sciences:
physics, chemistry, biology) and specialists
in the information field.

One of the forms of implementation of
interdisciplinary cooperation is
interdisciplinary design (Project Based
Learning (PBL)). Barack M. and Dori Y. J.
described the experience of integrating
PBL in an IT environment when
implementing this technology in three
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undergraduate chemistry courses [35].
Students in the experimental group
developed IT-based individual projects,
while their peers in the control group
developed traditional chemistry projects.
Comparison of learning outcomes
convincingly  demonstrated the high
efficiency of the applied technology.

Dekhan S. and Tsoi M. Ya. [36]
presented a  peculiar model  of
interdisciplinary  interaction  between
students based on “business relations”:
students of the information direction of
study were “hired” by chemistry students
to develop software for designing mobile
applications for the organic chemistry
course in order to study the course more
effectively.

The given brief review testifies to the
relevance, relevance and significance of
various strategies and technologies of
interdisciplinary design.

3. Method

In the course of the study, a theoretical
analysis and generalization of the
provisions of pedagogical science on the
problems of professional training of
students were carried out; studied and
analyzed the experience of teaching
various university disciplines on the basis
of information and communication
technologies (ICT), the analysis of the
State Educational Standards and the
Federal State Educational Standards of
Higher Education in the IT direction of
training future programmers, curricula and
teaching materials for the preparation of
bachelors and masters in the field of
programming was carried out.

4. Results and discussion

The analysis of scientific publications
on the topic of the article suggests that one
of the ways to solve the problem of digital
transformation of higher education is the
development of interdisciplinary projects
by future IT specialists.

The subject-professional training of
students — future IT specialists is
implemented on the basis of blocks of

basic and major disciplines, the content of
which changes extremely dynamically due
to the rapid development of the scientific
and  technological  foundations  of
informatics as a scientific  field.
Informatics, being an interdisciplinary
scientific direction and performing an
integrative function in the system of
sciences, is reflected in the system of
higher education. The sharply increased
role of digital technologies should find a
response in pedagogical research to
improve the subject training of specialists
for various areas of the economy, including
in  combination with  project-based
learning. At the same time, educational
projects can be not only research, but also
reflect the patterns of technological
processes in the subject area, i.e., have the
features of professional projects, which is
typical for engineering, construction,
architecture,  economics and  other
specialties.

In modern universities, students are
trained for various sectors of the economy,
which, in the context of the digital
transformation of higher education,
requires the development of a distributed
educational resource (educational and
methodological materials in electronic
presentation formats, information and
communication  subject environments,
information and reference  systems,
knowledge control systems, the
implementation of simulation models in
subject areas, software and hardware for
organizing the educational process,
databases of subject areas, etc.). At the
same time, the qualifications of teachers
who provide training in these specialties
have a different focus. In addition, the
software that is freely available does not
always meet the requirements of the
educational process.

According to the Federal State
Educational Standard of Higher Education
(FSES HE), the objects of their
professional activity for future IT
specialists ~ are  mathematical  and
algorithmic models, programs, software



Implementation of Interdisciplinary Approach in the Process of Higher Education

Digital Transformation

Vol 8 Ne2
2022

systems and complexes, as well as methods

for their design and implementation in

interdisciplinary areas [21, 34].

Basic professional training of IT
specialists is traditionally a combination of
programming (Computer Science) and
engineering  (Computer  Engineering)
approaches to education. Such a symbiosis
of two areas of training allows students to
form simultaneously with the skills of
assessing, selecting, organizing and
processing information a creative approach
to creating new methods of information
processing and informatization tools. At
the same time, their basic professional
training forms their potential, which allows
them to solve problems related to the
development of services that provide
educational and any other university
processes under the guidance of teachers
and methodologists of departments where
future programmers study.

Thus, the basic training of future IT
specialists allows them to integrate
professional competencies in the field of
software development, regulated by the
FSES HE, into the interdisciplinary design
of digital educational resources in the
process of digital transformation of
education. This approach will allow future
IT specialists to solve problems related to
the development of digital educational
resources (DER) to support the educational
process of the university, which include:

— content and educational and
methodological support presented in
electronic format;

— automated means of monitoring
learning outcomes;

— means of forming knowledge and skills
in specific subject areas.

Then, under the interdisciplinary
design (IDD) of digital educational
resources (DER), we mean the activities of
future IT specialists, including the
following sequence of actions:

— development of an algorithm that
implements the content component of
the DER content;

— development of an algorithm that
implements the technological
component of the DER interface;

— development of the DER application
program code;

— debugging the DER code;

— experimental use of DER in the
educational process;

— adjustment of the DER based on the
results of trial use;

— the use of DER in the educational
process of the university;

— development of methodological
documentation for DER users;
— development of methodological

documentation for conducting a training
seminar for potential users of the
developed DER;

— registration of the results of
interdisciplinary design (presentation at
a  scientific  student conference,
publication of a scientific article,
obtaining a certificate of state
registration of a computer program,
preparing a report for presentation at a
scientific conference, participation in a
competition, a creative report, etc.) [34].

The purpose of interdisciplinary design
as part of the educational and
methodological process of training future
IT specialists simultaneously with the
propaedeutics of the preparation of final
qualification works is the formation of
their professional competencies in the
development of modern digital educational
resources and services in the course of the
digital transformation of education in order
to create a digital educational environment
of the university, in during which future
programmers develop design skills and
experience 1in assessing the quality of
software  products for  pedagogical
purposes.

The implementation of this approach
will allow more intensive creation and
expansion of the digital educational
environment, providing its participants
with up-to-date educational resources and
services.
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Organizational and methodological
management of the DER development
process within the framework of the IDD
should be carried out by teachers of the
graduating department, where future IT
specialists are trained, and teachers and
methodologists from the departments of
the university, for which the DER is being
developed within the framework of the
interdepartmental scientific team (IDST),
which includes students who wish to take
part in the development of the DER.

In the course of joint work within the
framework of the IDST, the students-
developers of the DER develop
competence in the development and use of
the DER, by which we mean the following
set:

— knowledge in the field of: theoretical
foundations for the development of
DER based on interdisciplinary design;
the use of algorithmic structures in data
processing; basic theoretical provisions
in the field of design for the application
of teaching methods; requirements for
the pedagogical and ergonomic quality
of the DER (supervised by the teacher
of the executing department and the
leading subject teacher of the customer
department);

— skills in the field: application of modern

programming technologies;
implementation of the stages of
interdisciplinary ~ design  in  the

development of DER; development of
the DER scenario; development of the
technological components of the content
and interface of the DER (supervised by
the teacher of the executing
department); determining the
compliance of the developed DER with
pedagogical, technological and
pedagogical-ergonomic  requirements
for organizing the educational process
(supervised by the leading subject
teacher of the customer department or a
representative of the customer unit);

— experience in the field of: determining
the pedagogical goal of using the DER
in the learning process; development of

10

a training scenario (supervised by a
leading subject teacher of the customer
department or a representative of the
customer  unit); content  design
(supervised by a teacher of the
executing department, a leading subject
teacher of the customer's department or
a representative of the customer's
department); development of
application programs for the
implementation of the content and
technological components of the content
and interface of the DER in accordance
with the terms of reference from the
customer unit (supervised by the teacher
of the executing department or a
representative of the customer unit).

5. Conclusion

The implementation of  the
interdisciplinary approach proposed in the
article is a factor in the successful
organization of independent work of
students at the university, which allows
you to form the cognitive activity of future
IT specialists and is aimed at their
professional self-improvement. At the
same time, the result of interdisciplinary
design, carried out within the framework of
the work of interdepartmental research
teams, will be relevant digital educational
resources to ensure the educational process
of the university, the development of its
digital educational environment, which
should ensure interaction with educational
resources in all areas of student training
carried out at the departments of the
university.  This mutually beneficial
activity is aimed at improving the quality
of learning outcomes by intensifying the
educational  process, enhancing the
cognitive activity of students, increasing

their efficiency and motivation for
learning.
The task of mastering digital

technologies for the digital economy of
Russia is interdisciplinary in nature, which
requires a clear understanding of
educational tasks in the field of
digitalization associated with the need to
form the competence of specialists in the
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development and implementation of digital
transformation projects in any applied
field, which directly depends on the level
of training of graduates of modem
universities. One of the directions for
activating the process of digital
transformation of higher education can be
the implementation of the interdisciplinary
cooperation of the departments of modern
universities proposed in the article.
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