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[legarornyeckas Mogesib NOAroTOBKY CNeumanmcToB AN
Nrayctpumn 4.0 B yHnBepcuTeTe

BeepeHwue. NHaycTpus 4.0 nogpasymeBaeT MHTErpaLmnio MHGOPMaLMOHHBIX TEXHOIOTWIA B pa3/inyHble chepbl
XU3HEAEATENIbHOCTN NOAEN, UTO MPUBOAMUT K 3HAUNTE/IbHBIM M3MEHEHWSAM B MPOM3BOACTBEHHbIX MpoLieccax,
Ce/IbCKOM XO35INCTBE, SHEPreTUKe, 3IKOHOMUKE, U B 06pa3oBaHuM B TOM umcie. CMapT TexHosorum Tpebyrot
OT CMeLnaancToB HeCTaHZAPTHOrO rMOKOTO MbILLIEHWs, TBOPYECKOTO MOAXOAa W OMepaTUBHbIX PELUEHUN.
Llenbto gaHHOWM CTaTbM ABAAETCSA MOCTPOEHWe Mogenn obpasoBaTesbHOro MpoLecca, HanpaBAeHHOro Ha
MoAroToBKY Creuunanncra, CooTBeTcTBytoLero TpebosaHmam NHayctpum 4.0.

Martepuanbl n metoabl. MeTogonornyeckon 6a3oin uccnefoBaHWUA SBASKOTCA MOJOXEHUS CUCTEMHO-
CUHEPreTMyeckoro, ryMaHHO-OPUEHTMPOBAHHOIO M MHTErpaTMBHOIO MNoAXoA0B. MeToh MozenvpoBaHus
Mo3BOJIM/ aBTOPaM OMuMcaTb CTPOEHNE N GYHKLIMOHUPOBaHWe 0bpa3oBaTeIbHOro npoLiecca B yHUBEpCUTETE,
HampaBAeHHOro Ha MOAroTOBKY CreLuanncTa, COOTBETCTBYOLLero TpeboBaHuam VHayctpum 4.0.

Pe3ynbrathl uUccnepgoBaHuA. [peactaBNeHO OMMcaHWe CTPYKTYPHbIX U QYHKLMOHAAbHBIX KOMMOHEHTOB
neAarorn4eckomn Mozenu, npoaHaan3npoBaHbl negarornyeckmneycnoBums 3GheKTMBHOTo ee yHKLMOHNPOBAHMS.
Ha ocHoBe mMeTtozonorvu aHanvsa BblgeneHa naatpopma CMAPT obpaszoBaHMs Kak ONTUMaabHOIoO pecypca
Ana obecneyeHns CTyAeHTOB BO3MOXHOCTbHO MOCTPOEHUS MHAMBUAYaNbHOW 06pa3oBaTe/IbHOM TpaekTopun B
pamkax ObpasoBaHus 4.0. OnpeseneHbl NPeANOCbIIKA K MOAEPHMU3ALIMM CYLLECTBYHOLLEA CUCTEMbI BbICLLErO
0b6pa3oBaHus, KOTOpble exaT B OCHOBE UHTErpaLMm obpa3oBaHums, HayKu U MPOM3BOACTBA. BbisiBNeHbl kKauecTBa
cneymanncta, Tpedyemble ans NHayctpum 4.0. ChopMynmpoBaHbl KpUTEPUN M MokKasaTesnu, No3BOJsHoLLME
oueHnTb 3ddeKTMBHOCTL GYHKUNOHMPOBaHMA Mogenn. ObocHoBaHa LiesecoobpasHoCTb anpobupoBaHus
JaHHOW Mozenu B obpaszoBaTtenbHbIx ycioBusax GrAOY BO HOYplY (HWY).

O6cy)kaeHne U 3akaroueHusa. [oAroToBka TBOPYECKOTO, HECTAHAAPTHO W OMEPaTMBHO MbICASLLETO
cneumanucTa, otBeyvarollero TpeboBaHNAM COBPEMEHHOTO BbICOKOTEXHONOTMYHOIO «YMHOIO» MUPa, MOXET
OCYLLECTBAATbCA TO/IbKO Ha OCHOBE MOCTPOEHWUA MHAMBMAYanbHOW Obpa3oBaTesibHOM TPaekTopuUu CaMuM
obyuatowmmca. Hosas napaamrma obpasosarus 4.0, npeanonaratoLias «yMHoe» obpa3oBaHme NoCPesCTBOM
pPa3HOOOpPa3HbIX WHTEPHET-TEXHONOTMA W 3MMUPUUYECKOrOo OOy4eHMs, MO3BOASET Obydatollemycs cTaTb
apxXuTeKTOpoOM CBOero obpasoBaHusa. MaTtepuanbl CTaTbM MOTYT MPEACTaBAsATb MHTEPEC He TONbKO AAs
yrNpaBieHYECKMX W Mefarormyecknx KaZpoB COBPEMEHHOIO YHWBEPCUTETA, HO U AJs MOTEHLMabHbIX
paboTopaTenen. Pesynbratbl nccnegoBaHus b6yayT cnocobctBoBaTh pa3paboTke KOHKPETHbIX peLleHnid Mo
pa3sutuio 1 BHegpeHnto CMAPT obpa3oBaHus B yHMBEpPCUTETE Y HA MPON3BOACTBE.

KnroueBble cnoBa: O6pasoBaHve 4.0, CMAPT obpa3oBaHue, UHAMBUAYaAbHas TpaekTopus obpa3oBaHus,
BbiCLLee obpa3oBaHue, KOYpI'Y, negarornyeckas mogenb, cneumannct ana Nuaycrpum 4.0
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Pedagogical model to train specialists for Industry 4.0
at University

Introduction. Industry 4.0 means the integration of information technologies into different
spheres of human life. SMART technologies require creative and prompt specialists in advancing
new solutions with an original and flexible mindset. The purpose of the article is to create a model
of the educational process at University aimed at training Industry 4.0 specialists.

Materials and Methods. The system-synergetic, humanistic and integrative approaches have been
used in the research. Modelling has enabled the authors to describe the structure and functions of
the educational process aimed at training specialists, required by Industry 4.0.

Results. The authors of the article represent the pedagogical model of the educational process
specially designed to train a proper specialist for Industry 4.0 at SUSU experiment platform. The
article is devoted to peculiar features of Education 4.0 as an optimal educational environment to
train specialists for Industry 4.0. The paper also concentrates on personalization of learning as a
cornerstone of Education 4.0. Education 4.0 is considered as a background for SMART education
which is highly flexible, variable and adaptive to students’ individual educational needs.

Discussion and Conclusions. To train an Industry 4.0-ready specialist with problem-solving skills,
creativity and analytical thinking abilities required by the modern high-tech “smart” world can only
be possible due to personalization of learning. The new paradigm of Education 4.0 enables the
learner to become an architect of his own education via dynamic technologies and experiential
learning as its “smart” principles. The result can be used for implementation SMART education into
the University educational environment along with industrial setting.

Key words: Education 4.0, SMART education, personalized education, higher education, SUSU,
pedagogical model, a specialist for Industry 4.0
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Introduction

ndustry 4.0 is a name for the current trend of automation and data exchange in

manufacturing technologies. It includes cyber-physical systems, the Internet of things,

cloud computing and cognitive computing. Industry 4.0 is commonly referred to as the
fourth industrial revolution (4IR). The term "Industry 4.0" originates from a project in the
high-tech strategy of the German government, which promotes the computerization of
manufacturing. Industry 4.0 creates what has been called a "smart factory". Within the
modular structured smart factories, cyber-physical systems monitor physical processes,
create a virtual copy of the physical world and make decentralized decisions. In this fourth
revolution we are facing a range of new technologies that combine the physical, digital
and biological worlds. These new technologies will impact all disciplines, economies and
industries, and even challenge our ideas about what it means to be human [1].

That is the reason why in the last few years there has been a growing interest in new
technologies within the system of education at all levels. The concept of Education 4.0 has
been evolving in response to the needs of Industry 4.0, the main feature of which is a man
being a creator of his own educational path.

Flexible learning paths, focus on imparting life skills, student centric learning methods
and use of technology are bringing in the concept of “Education 4.0”. Education 4.0
empowers learners to structure their learning paths. It is characterized by personalization of
the learning experience, where the learner has complete flexibility to be the architect of his
or her own future and has the freedom to aspire, approach and achieve personal goals by
choice. The “traditional” profile of the learner has been changing and he or she is no more a
student right from high school, enrolled in a full-time course to complete a degree; the new
majority demands greater deal of flexibility and customization [2-6].

A new generation — Generation Z—who will live in the 4IR world, is growing up in a time
revolutionized by technology. Learners today are digital natives who are at ease with the
mobile and computing devices and look for information on the internet. One of the most
important features of the youth today is ability to use different means of communication at
a time. They are able to chat with a number of people, and at the same time to read some
abstract texts on a website, to follow news on Twitter and various blogs, etc. Internet, video
streaming, smartphones and any other technologies have made a young man mobile and
independent [7]. This has an impact on the temper and behavior of the learner. They hardly
resemble their previous generations and have immensely changed in terms of their basic
learning habits. Most of them prefer learning in different spheres of science and technology.
They are proved to be highly educable, versatile and adaptive. Their educational needs are
short-term courses of retraining or extension learning so that they could save the time which
they highly appreciate. Virtual interaction is getting more popular [7-10]. So the majority of
generation Z prefers obtaining professions connected with IT and communications. They are
eager to conquer the spheres where the competition is still not high [11].

However, it is crucial to put a question whether the current system of higher education
is able to satisfy educational needs of the new generation and train the proper specialist for
Industry 4.0. The purpose of the article is to create a model of the modernized educational
process aimed at training specialists required by Industry 4.0. The educational process
comprising education (cognitive development) and training (performance in a specific skill)
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is modernized due to the integration of curriculum, research and experiential learning with
the help of dynamic technology provided at University.

Literature review

The literature on higher education shows a variety of prerequisites for creating a model
of training specialists for Industry 4.0 at University. Several publications have appeared in
recent years documenting the urgent need to change the system of training specialists for
Industry 4.0 [12-15]. SMART education is considered to be a new educational paradigm as
reported by the researches [16-21]. Basic principles of SMART education to be the part of
Education 4.0 such as project-based learning, digitization and informatization of education,
personalization of learning, skills acquisition through the integration of education, research,
business and high-tech industry have been proposed by recent studies [13; 22; 23]. Komleva
N.V., Loshkareva E., Luksha P., Ninenko |., Smagin I., Sudakov D. [24] studied professional skills
for specialists required by Industry 4.0. They argue that there must be a shift from traditional
educationto personalized learning because of new challenges towards specialists for Industry
4.0. The authors believe that it is the learner who has to estimate his importance for society.
Hence, the learner must focus on self-improvement and self-development. According to
the research the relevant components of specialists’ professional development process
within the framework of smart-society are evaluation of their competence, importance of
professional development and education modernized by SMART technologies.

The results offered by Khutorskoy A.V. [25], Surtayeva N.N. [26], FitzGerald E., Jones
A., Kucirkova N., Scanlon E. [27], latrellis, O., Kameas, A., Fitsilis, P. [28] suggest that
personalization of learning may be an effective tool for self-development. The idea of
personalization of learning and self-development abilities are to be the consequence of social
demand for proper specialists, psychological study in the field of cognitive development and
the implementation of the humanistic approach in education.

In our research we stick to the term “personalization of learning” which was coined
by Khutorskoy A.V. [25]. He considers it to be an individual path to realize a learner’s
potential in education. A learner’s potential integrates cognitive, creative, organizational
and other abilities.

An integral part of our research was investigation of the psychological makeup of
modern students as digital generation representatives [9; 11; 13; 29]. This proves that the
psychological makeup of digital natives must be taken into account while introducing new
methods of instruction at University [7; 13; 30-34].

Like A.M. Aleksankov [12], we believe that the process of training Industry 4.0 specialists
is dawning. Due to scarce research on empirical data about brand new mechanisms of a
complex interaction between man, machine and information system, there is a mismatch
between qualifications of a specialist or the required skills a specialist must have and the
system of education which is able to master them. Having analyzed related references, we
assume that the real challenge to implement the model of training specialists for Industry
4.0 is University being static due to fixed programs and limited flexibility of curriculum.
Moreover, it is difficult to align curriculum with individual educational needs of learners
within the traditional educational framework. One can observe little curriculum integration
with industrial plants, hence experiential learning is still lacking. However, to the authors’
best knowledge, very few publications are available in the literature that discuss the issue
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of making up a model to train proper specialists for Industry 4.0 at University taking into the
account individual peculiarities of the generation Z.

Materials and Methods

The purpose of the article is to model the educational process which aims at training
the new type of a specialist for Industry 4.0. Modelling means that any model is an abstract
manifestation of the phenomenon under research [35-37].

The Industry 4.0 specialists’ training model is of a structural-functional type. The
modelling includes the structure and content of the Industry 4.0 specialists’ training model
(see Table 1).

As for the theoretical and methodological approaches, the Industry 4.0 specialists’
training model is based on the system-synergetic, integrative and humanistic ones. All
these approaches allow us to justify basic theoretical principles for modelling the smart
educational process in question.

Accordingtothe systemapproach, which considersthe object (the Industry 4.0 specialists’
training model) as a system [38; 39; 40], the model presented in the article is a system of
interactive and interdependent components: structural (objective, content, methods and
forms, and result) and functional (informative, organizational, constructive) ones.

Structural components of the devised model correspond to the internal organization of
the educational process aimed to train specialists for Industry 4.0 and support the constant
interaction of its elements.

Functional components stipulate development, changing and enhancement of the
educational process. The informative function of the model is to inform the user about
the specifics of the educational process aimed at training Industry 4.0 specialist in general.
The organizational function of the model helps to establish the structure and order of the
components to operate in a pre-arranged way. The constructive function of the model
stipulates the operation of the system aimed at achieving the result, i.e. to train a specialist
for Industry 4.0.

The synergetic method is based on the theory of self-organizing systems and the effects
of real objects interaction [41-43]. It could be applied as a methodological setting to explain
the process of Industry 4.0 specialist nurturing which is self-organizing and self-developing.
If we consider the personality of an Industry 4.0 specialist as a not ordered and chaotic
system, so it should become self-organized via the education process. The synergy (which
is interaction or combined action) of Education 4.0 curriculum delivered through dynamic
technologies and experiential learning would extend the learning space where a student
may feel free and active in satisfying his individual educational needs and expectations.
Being constantly involved in the process of learning a student is getting self-developed and
self-perfected. The synergetic approach justifies the adaptability of the educational process
to the personalized needs of a learner, i.e. proves to be SMART.

The humanistic approach is an effective way to improve the core traits of a learner.
Being focused on his interests and inner qualities, a student takes a chance to build his own
learning path and to manifest own core traits in personalized learning based on his achieved
results [40]. Social interaction and personal experience as a feature of the humanistic
approach could be nurtured by the process of experiential learning where communication is
less formal and more trustful. One of the big advantages of the humanistic approach is that
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it reveals the learner’s inner resources which help develop creative and problem-solving
skills [44-47].

1. Objective: to train a specialist for Industry 4.0 / Ileab: noxrorosuts cnenuanucra 1t Uagycrpuu 4.0
Social demand: Industry 4.0, FSES 3+, stakeholders / Conmnanbnbiii 3akas: Uumyctpus 4.0, ®I'OC BO 3+, pa6oronarenu u
JIPyrHe 3aHHTEPECOBAHHbBIC CTOPOHBI

2. Experimental platform /
IKCNepUMeHTAIbHAS IUIOIATKA
SUSU — “5-100” SMART University / IOYpI'Y — «5-100» CMAPT
‘YHuBepcuter
Bachelors’ and Masters’ degrees / IIporpamma GakanaBpuara u
MAarucTpaTryphl

Y
3. Methodology / MeToonorus

Systematic, synergic, integrative, humanistic approaches / CHCTEMHO-CHHEPTeTHUECKHIA,
UHTETPATHBHbIN, T'YMaHHO-OPUEHTUPOBAHHBIN TOAXOBI

X

4. Content of Education 4.0 - SMART Education /
Copnep:xanue Oopasosanus 4.0 — CMAPT O6pa3oBanue

Basic principles of SMART Education: / OcHoBHble npuHuunsl CMAPT O6pa3zoBaHus:

Innovations, research and practical experience, flexibility and variability, integration with the industry,
interdisciplinarity, affordable alternatives / iHHOBanuu, Hay4HbIi ¥ IPAKTUYECKUI OTIBIT, THOKOCTh U
BapPUATHBHOCTH, HHTETPALHS C IPOMBIILICHHOCTHIO0, MEK/IMCIUIINHAPHOCTD, HOCTYITHBIC
AJIBTEPHATHBBI

Personalized learning —
a learner is an architect of his own educational path /

WupuBuayanbHoe o0yyeHne —
oOyuqatomuiics - co3maTenb cBoel 00pa30BaTeNbHON TPaeKTOPHU

Forms of instruction /

Methods of instruction / ®opmbI 06yueHns

Mertoab! 00yuenust

IIPOMBIIJICHHBIMH NPEANPUATHSAMU o0OacTH.

training workshops, internship, master classes,
digital or smart classroom, virtual laboratory /
[PAKTHKA HA IPEIIPUSATUSIX, CTaXKHUPOBKH,
MacTep-KiIacchl, HH(POBBIE «yMHBIE»
yueOHbIE KJIACChl, BUPTYaJbHbIE J1JA0OPaTOPUU

blended learning, flipped learning,
MOOC:s, project-based learning /
CMeIIaHHOE 00y4YeHne, IepeBepHyTOe
o6yuenne, MOOK, npoektHoe 00y4eHue

5. Goal assessment criteria / Kpurepun onenku

Abilities to resolve issues logically and systematically, to identify causation of the problem, to anticipate unexpected
results, to use imagination or original ideas to find solution to a complex issue, to draw on one’s own experience and
knowledge and to call on other resources if necessary, to work in an extraordinal situation, to work in a team,
inventiveness and quick reaction / YMeTs pa3peliiars CI0KHbIE CUTYAllMH CHCTEMATHYECKU U JIOTHYECKH, ONIPEICTIATh
[PHYKHY TPYIHOCTEH, IPEBUICTH HEOXKU/IAHHBIE PE3yIIbTaThl, OPUTHHAIBHO ITOAXOAHUTH K IIOUCKY PEIIECHUI BBIXOA
U3 CIIOXXHBIX CUTYyalHi, OMMPAThCs Ha COOCTBEHHBIH OMBIT M 3HAHWS M HPHBICKATh IPYTHE HCTOYHHUKH MPU
HE0OX0MMOCTH, paboTaTh B HECTAHAAPTHOM CHTYalMH, B3aMMOJCICTBOBaTH B KOMaHJE; HM300pETAaTENbHOCTh U
OBICTpast peaKLust

npernoaBatenbckuM coctaBoM (ITT1C) u cTyieHTaMu By3a, OCTOSIHHOE TipodeccuonanbHoe pasputue [T1C, moCcTOsIHHOE COTPYAHHYECTBO C

7. Pedagogical conditions / Ileqaroruyeckue ycaosusi: IT environment, interaction between the SUSU faculty and students based on the parity,
continuing professional development of the faculty, constant industry monitoring / IT cpena, mapTHepcKHe OTHOLICHHSI MEXIY MPO(EcCOPCKo-

v

6. Result / Pe3yabTar

Industry 4.0-ready specialist with problem-solving skills, creativity and analytical thinking abilities / Beimyckuuk By3a uist
L>| Uugycrpun 4.0, 06magaomuii KpeaTHBHOCTHIO, aHATHTHYECKMM MBIIIICHHEM U HABBIKAMH PA3pEIICHHS TPYIHBIX CUTYaLHH

Figure 1 The pedagogical model to train specialist for Industry 4.0 at University
PucyHok 1 [ledazozau4eckas moodesib M0020mMo8KU crieyuanucmos 011 MHoycmpuu 4.0
8 yHUsepcumeme
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The educational process is considered to be the unity comprising curriculum, research
and real world experience (experiential learning). The integrative approach presupposes the
integration of curriculum delivered through a large pool of education programs with research
excellence [48-50]. Research is accomplished by the University being a center of innovation
and creation of knowledge. Moreover, blended learning models, MOOCs, integration with
real world stakeholders promote experiential learning and real life skills acquisition. The
integration of the three aspects of the education process at University provides students
with various opportunities for self-realization and self-development in a creative way.

Results

This section describes the components of the model and the way it works under the
certain pedagogical conditions, as it is shown in Figure 1.

According to the requirements of the FSES 3+ [51], stakeholders, employers and Industry
4.0 economic situation in Russia, the objective of the model is to train a proper specialist
with problem-solving skills, creativity and analytical thinking abilities for Industry 4.0.

We consider the learning facilities of South Ural State University (SUSU) to be the
optimal educational platform for bachelors and masters to become Industry 4.0 specialists.
South Ural State University is a SMART University which is among the 21 Russian universities
participating in Project 5-100. Project 5-100 or the Russian Academic Excellence Project is
a Russian government program launched in May 2013. The project’s aim is to increase the
role of the leading Russian universities in the global educational and research context and
successfully compete with the world’s most prestigious universities by 2020.

In 2018 South Ural State University entered QS World University Rankings for the first
time. As the rector of SUSU Alexander Shestakov says: “The fact that South Ural State
University has entered QS World University Rankings is a great achievement. It proves our
high academic and research reputation and ensures that we are capable of meeting the
global challenges” [52].

The main target is to transform SUSU into SMART University which is a platform for
sustainable development of the region, and an important contributor to major advances
in human knowledge, education, and research. SUSU as a SMART education provider is on
its way to allow learners the genuine opportunity to be an architect of their learning path.
To do that a student would experience a great variety of diverse types of e-learning which
are under the process of being tested. They are LMS programs (a software application for
the administration, documentation, tracking, reporting and delivery of educational courses
or training programs), on-line courses through Moodle learning platform, being realized
due to Strategic Initiative (SI) 8.1 for Implementation of the Competitiveness Enhancement
Program for the Period 2018-2020 by Institute of Open and Distance Education (ODE) and
many others.

Moreover, the smart educational policy of SUSU comprises elite-education system with
the introduction of individual educational programs for students with high educational
results. Project-based learning, advance language training program, dual-degree programs,
and research work help students to become competitive at the world labor market, as they
possess knowledge and skills necessary for Industry 4.0.

The content component of the model is represented in the Education 4.0 unit which is
innovative in creating personalized way of learning [19; 53; 54]. Taking into the consideration
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the urgent demand to meet the requirements of the contemporary environment, it has been
quite evident that universities need to break away from the traditional teacher-centered
learning process to a new way of education that appreciates the new educational setting
through personalization of learning. On the one hand, present day technology has made
personalized learning both approachable and dynamic. Without educational technology
ranging from digital content to adaptive learning software, it would be extremely difficult and
resource-intensive to implement personalized learning. In SUSU the content of Education
4.0 is to be delivered through such dynamic technology as Internet, LMS, MOOCs, mobile
applications, educational computer games, e-learning platforms, etc.

On the other hand, personalization of learning is achievable due to experiential learning,
i.e.thedirect connection of the learner with his personal first-hand experience via internship,
work experience or real-world learning, as shown in Figure 2.

To foster the necessary skills for industry-ready specialists, project-based learning
is being launched in SUSU. All the projects meet the modern world requirements in the
spheres of technology, business, economics and industry and are approved by the leading
companies in Russia and abroad. The projects are interdisciplinary and consist of a number
of courses. Each project team has a head instructor and there are up to 5 members in it. In
two years’ period of time the project team is to present the result — a device, a system or a
software product. Some projects in the Humanities are in progress now [52].

Project-based learning is an innovative creative, personal and adaptable method in
Russia which is also able to foster personalized learning. The higher education system
in Education 4.0 will focus on the learner, supported by technology, in-person guidance
and industry relevant content to meet the learner’s individual learning needs. Increased
innovation in teaching methods, demand for an improved higher education experience and
availability of better learning opportunities supported by technology have been the major
impetus for this shift toward personalization [6].

r )

Dvnamic technologies (Internet, LMS,
MOOCs, mobile applications, educational
computer games, e-learning platforms) /
JiHamieckus TexHomoriH (HHTepHeT,
LMS, maccoBEIe OHNANH KYPCEL
MODIWIEHEIE TPIIGEEHIA, 00V atomme
KOMIEBHOTEpHEIE HTPEL, 3MeKTPOHHOS
oByueHme)

. J \

Experiential learning (real-world
learning, work experience, internship,
project-based learning, social

interaction, interpersonal experience)/
Sumpideckoe obyvaemie (obyueme Ha

NPaKTHEE, CEA3L C IPOUEOICTEOM,

CTZHUPORKIL NPOSKTHOE 0ByueHe,
MERIIIHOCTHOE 0DIIe e, COIMANBHDE

E3auMomeicTERE)
v

SMART personalized
education -
Educationd 0 /
CMAPT obpazoeanue -
HHIHEHY I AMEHAA
00paz0EATENEHAR
TPAKTOPHA -
Obpazoeamme 4.0

Figure 2 SMART education to satisfy students’ needs for personalized learning
PucyHok 2 CMAPT obpa3osaHue 0718 obecnieyeHUA UHOUBUOYANbHbIX
obpazosamernbHbix nompebHocmeli cmyoeHmos
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So, we do stand for the idea that personalization of learning is the basic principle
of SMART education. The education is “SMART” because it is able to be adapted to any
changes in economics, politics, society and other spheres of human life. The new concept
of SMART education is based on new IT and communication technologies and various ideas
of experiential learning to gain a high level of effectiveness in education settings as it is
highly adaptive and independent to build an individual learning path [14; 27; 28]. In SMART
education the process of learning is connected to the learner, focused on the learner,
demonstrated by the learner and led by the learner. It is the learner who is in charge of
defining the various trajectories of his own education, i.e. what, where, when, how and
why to climb up the learning ladder. [6; 55; 56] In other words, we strongly believe that
the cornerstone of the SMART Education 4.0 is personalized learning where a learner is
an architect of his own individual educational path, supported by dynamic technology and
experiential learning [5; 22]. Furthermore, we think that a new type of specialist for Industry
4.0 with a certain number of skills and abilities could be trained through personalized learning
which would be best realized with the help of SMART education framework of SUSU.

Not to speak more of personalization of learning, we would like to mention other basic
principles of SMART education 4.0. SMART education at SUSU has the following certain
specific features:

« innovations — SMART University trains industrialists and introduces new ideas,

methods and approaches to the system of education,

« research and practical experience —40 laboratories in the University are the powerful
foundation for scientific research and real life skills acquisition,

« flexibility and variability —the curricular is to be adapted according to the educational
needs of a learner due to a range of optional courses provided at University,

« integration with the industry — the University promotes collaboration with global
corporations,

« interdisciplinarity — University projects focus on world’s leading interdisciplinary
researches in the field of the Internet of things while SMART education applies
modern world innovative educational trends into the existing curriculum and
introduces new interdisciplinary programs,

« affordable alternatives —the opportunity for a learner to use online resources instead
of taking a traditional course at the University classroom or some other educational
institutions.

SMART Education 4.0 is realized at SUSU through a number of interactive and innovative
methods and forms of SMART education content delivering. They are blended learning
(an educational approach that combines online digital media with traditional classroom
methods) which is implemented in some groups for bachelors, flipped learning (an
instructional strategy which reverses the traditional learning environment by delivering
instructional content, often online, outside of the classroom), MOOCs (an online course
aimed at unlimited participation and open access via the web), project work (a learning
experience which aims at providing students with the opportunity to synthesize knowledge
from various areas of learning, and critically and creatively apply it to real life situations),
training workshops (a type of interactive training where participants carry out a number of
training activities rather than passively listen to a lecture or presentation), digital or smart
classroom (the “technology-enabled” classroom where student learning and interaction
with the instructor and peers is fully supported through strategic use of information and
communication technologies (ICTs), virtual laboratory (an interactive environment for

456



Perspectives of Science & Education. 2019, Vol. 40, No. 4

creating and conducting simulated experiments), internship (work experience offered by
an organization for a limited period of time), master classes (a class given to students of a
particular discipline by an expert of that discipline), educational platforms (Moodle).

The next component of the model is goal assessment criteria which allow us to evaluate
the correlation between the goal of the educational process set by Industry 4.0 stakeholders
and FSES 3+ and the final result we will have — Industry-ready specialist with problem-solving
skills, creativity and analytical thinking abilities. The following criteria which demonstrate
the readiness of a specialist to work for Industry 4.0 are abilities to resolve issues logically
and systematically, to identify causation of the problem, to anticipate unexpected results,
to use imagination or original ideas to find solution to a complex issue, to draw on own
experience and knowledge and to call on other resources if necessary, to work in an
extraordinal situation, to work in a team, inventiveness and quick reaction.

The authors’ attention was concentrated not only on the content, forms and methods
of the educational process, but also on pedagogical conditions it runs under. We consider
pedagogical conditions to be specific circumstances which influence the effective functioning
of the model. The pedagogical model in question will operate if:

« IT environment (equipment and software) is provided and totally available,

« interaction between the SUSU faculty and students is based upon the parity and

equality among all the members of the educational community,

« continuing professional development of the faculty is paid attention to,

« constant industry monitoring takes place.

IT environment provides the necessary conditions for internet access and other
educational facilities to make learning adaptive, variable and easy. SUSU offers a lot of
distance learning technologies via Institute of Open and Distance Education (ODE).

Moreover, one of the basic strategies of SUSU is digitization and digital industry. Hence,
IT environment provides the accessible learning settings for students to work and create.
Working and creating are only possible in the atmosphere of peace and calm, positive
emotions, trust, support and friendship. This could be achievable through establishing good
interpersonal relationship with peers and building rapport between the faculty and students
on a parity basis.

In order to correspond to the ever changing educational needs of students, professors
should raise their professional skills to be able to update their courses regularly and adopt
new methods of teaching. And, finally, to avoid the mismatch between university education
and industry needs, educational institutions must constantly monitor industrial changes to
offer professional courses with a focus on producing industry-ready graduates.

Discussion and Conclusions

Fromthe outcomeofourinvestigationitis possibletoconcludethatthe besteducational
setting to provide the Industry 4.0 domain with ready specialists having a number of
specified personal and professional skills and abilities should be a complex system of
Education 4.0. Education 4.0 system is a new disruptive educational trend which matches
the pace with modern technologies and industry innovations. It is a SMART educational
model which echoes the new generation of students’ lifestyle and their learning manner as
well as develops and enhances the concept of individualized education. SUSU as a SMART
University that offers SMART education does its best to allow students the opportunities
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for self-realization and self-development through personalized learning. Personalized
learning can be successfully achievable via dynamic technology and experiential learning
that are all at SUSU students’ disposal. Project-based learning, blended learning, LMS,
etc. are the effective tools to help students of SUSU adapt the curricular and build the
individual educational path. In order to draft an educational process aimed at training the
Industry 4.0-ready specialist with problem-solving skills, creativity and analytical thinking
abilities we have designed the structural-functional model. The pedagogical model
simulates the process, functions, constituents and conditions of training specialists for
Industry 4.0 at SUSU.

The next stage of our research will be experimental confirmation of our model. It is
quite clear that further research will be needed to approve the model and make some
amendments if necessary to achieve the goal.
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