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Abstract. The article presents the characteristics of micro and macro levels
of perception of SMART education. It is determined that SMART education is a
purposeful cognitive activity of people for acquiring knowledge, skills and abilities,
or their improvement using an integrated virtual environment for learning with
educational content being developed, improved by all participants in the educational
process. The content of the notion "SMART-complex" is defined as an
interconnected set of normative and educational-methodical materials existing in the
educational and educational environment of an educational institution and necessary
for the effective formation of competencies as a programmed result of mastering the
discipline. It is substantiated that this educational complex should be constructed on
the basis of SMART-management. Based on the analysis, it is suggested: S
(specification) — in accordance with the educational-professional program, clearly
identify the professional and general competencies that need to be formed within the
discipline and specify the program learning outcomes; M (measurability) — measure
the result of the educational process on the basis of the existing knowledge and skills,
the work performed (the creation of a material or ideal object); A (approachability)
—to create a content library for educational discipline, a system of tasks for students
in order to form individual trajectories for studying discipline, introduce elements of
distance learning; R (relevance) — to reduce the time for the mastering of
«secondary» information, to strengthen practical training in laboratories and
workshops, to specify the content of training on the basis of a practice-oriented
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approach; T (time constraints) — set up intermediate stages of performance and
protection of works, change time characteristics taking into account individual
aspirations of students. It is revealed that due to the use of SMART-complexes,
operational intervention in the structure of the work program with the consideration
of the individual characteristics of participants in the educational process becomes
possible. At the expense of what is achieved: improving the quality of
methodological provision of the educational process; timely correction and
improvement of educational and methodological materials; activating independent
work of students on the basis of rationalization of time to study discipline.

Keywords: SMART technology; SMART education; SMART complex;
pedagogical worker; professional education.

Introduction. The modern educational system is at a new stage in its
development. For Ukrainian scientists, it was a challenge of time to ensure that the
educational system conforms to the world economic and educational trends in order
to meet the requirements of modern man, industry, employers and the state. The
updating of a person-centered approach in education leads to a revision of the
fundamental principles of learning. It becomes clear that it is necessary to abandon
the impersonal attitude of students, to consider the study group / class as an integral
unit and the transition to personalization of training, when each subject develops his
own training program taking into account his individual peculiarities, which can be
changed considering the changes of learning priorities and accomplished goals.

The introduction of information and communication technologies in the
educational process promotes the wide application of the elements of distance
learning. In particular, there is an increase in attention to the acquisition of
theoretical material on a distance basis, with the strengthening of the practice-
oriented approach. In the educational system, there are also ongoing searches for
approaches to developing new-generation textbooks that could realize the full
potential of modern technology and the global network.

It should be emphasized that more and more attention is attracted to a new
generation of young people, whose children and adolescents have undergone in
completely different conditions than previous generations. They are actively
involved in virtual reality, which, in turn, leads to a transformation of the perception
of the traditional educational process. These transformations in human life, caused
by the active use of modern information and communication technologies, led to the
need to find a new approach to the education of the information society. In particular,
the issue of the introduction of SMART-education was actual. The theoretical
foundations of this problem are only being built up, therefore, scientists have not yet
formulated a unified approach. Let's analyze the main ones.

Materials. In Ukraine, July 12, 2012, the Order of the Ministry of Education,
Science and Youth of Ukraine No. 812 was adopted on the approval of the Concept
of the pilot project "Learning — SMART Training", the main principle of which is
"smart learning". It was supposed to encourage the use of up-to-date teaching
methods using modern computer technology, teacher training and the use of their



own technological resources in the educational process. The project was designed
for 2012-2013.

So, the first approach to smart education is revealed on the basis of the
translation of the word "Smart" as a clever one.

For example, L. Didenko and V. Kondrashova-Didenko (2016), analyzing the
foundations of SMART-education, emphasize that the term "SMART", by its
ambiguity, sets new characteristics of SMART-education: 1) intelligence; 2) virtue;
3) wisdom; 4) fronesis (practical wisdom).

In this context, SMART-education, or wise learning, is seen as a flexible
learning in the interactive educational environment with content from around the
world that is freely accessible. The basis of SMART education is the broad
availability of knowledge.

The second approach is defined by the mnemonic acronym used in
management and project management to determine goals and assign tasks. For
example, L. Korsunska (2013), analyzing the Korean concept of Smart Education,
states that it involves flexible and active learning in an open information space, and
the term SMART is an acronym for learning Self-directed, Motivated, Adaptive,
Resource-enriched, with Technology embedded. Instead, A. Zavrazhin (2015)
indicates that the foundation of SMART education consists of five principles: the
specification of the purpose of learning (Specific); clear definition of tools and
methods for measuring learning outcomes (Measurable); obligation of the final
result in each task (Attainable); the relevance of the tasks and their professional
orientation (Relevant); determination of the time frames for achieving the goal
(Time-bound). It should be emphasized that, regardless of the approach to
understanding the concept of "Smart / SMART-education” (word or abbreviation),
its content is reduced to learning in the interactive educational space with the help
of world-wide content that is freely accessible (A. Yermoshenko, 2016).

The level of perception of SMART education is also relevant, namely:

— at the micro level — SMART-education involves the use of technological
innovations and the Internet, enabling students to acquire professional knowledge,
skills and abilities on the basis of systematic and multidimensional vision and study
of disciplines, taking into account the multidimensional and continuous updating of
the content of learning (O. Semenikhina, 2013);

—at the macro level, SMART-education is a combination of educational
Institutions, teachers and students for the purpose of implementation joint
educational activities on the Internet on the basis of common educational and
scientific standards, the unified vision of the directions of education development in
a modern society (M. Kolotylo, 2016).

Therefore, SMART-education is a purposeful cognitive activity of people for
acquiring knowledge, skills and abilities or their improvement using an integrated
virtual environment for learning with educational content, that is developed,
improved by all participants in the educational process.

The purpose of the article is to analyze the training of pedagogical staff to
use SMART-technologies in the educational process.



Research methods: analysis, synthesis — in order to determine the state and
the level of development of the problem under study; generalization — to formulate
conclusions and recommendations on the readiness of lecturers to use SMART-
technologies; diagnostic (questionnaire, conversation) — for studying the
information about the readiness of pedagogical staff to use SMART -technologies in
the educational process.

Results and discussions. Traditionally, in the educational institutions, the
development of educational and methodological disciplines is carried out to ensure
the systematic organization of the educational process. Educational-methodical
complex of discipline is a set of normative and educational-methodical materials that
are necessary for the effective implementation by students of the curriculum work
program (Teaching and Methodological Complex of the Discipline, 2019). The main
purpose of the creation of educational-methodical complexes is the organization and
methodological support of students independent work for preparation for training
classes of all their kinds, for conducting coursework, laboratory works, etc.
(Regulations on educational and methodical complex of educational discipline,
2017). It can be stated that the teaching-methodical complex is used for defining
goals, setting objectives and outlining effective ways to achieve the goals of the
educational process in a specific discipline.

Management of educational activities is carried out through familiarization of
students with: 1) working curriculum of discipline; 2) a summary of the lectures on
the discipline; 3) methodical instructions (recommendations) for conducting
laboratory, practical and seminar sessions; 4) the topics of term papers (projects),
homework, etc., and methodical instructions (recommendations) regarding their
implementation (if it is provided by the program); 5) methodical developments on
the organization of independent work of students in the discipline (schedule,
methodological recommendations, etc.); 6) individual tasks; 7) means of diagnostics
from the discipline (exam papers, questions to the modular (stage-by-stage) control,
test complex).

In fact, in the presence there is a clear plan of action with specific goals and
objectives, the implementation of which leads to the result — enrollment of credits
(hours) allocated for the study of the discipline. It should be emphasized that,
regardless of the media on which the teaching-methodical complex is located
(electronic or paper), the result is important — the formed competence of the future
professional activity.

In accordance with the competence approach in education, as stated in the
Laws of Ukraine: "On Education™ (2017), "On Higher Education" (2014), "On
Professional (Vocational) Education” (1998); According to the Resolution of the
Cabinet of Ministers of Ukraine "On the National Framework of Qualifications"
(2011), the educational process is aimed at the development of competences that are
clearly outlined in the educational-professional program.

Educational disciplines and different practices are introduced in order not to
master the fundamentals of science, but foresee the achievement of a certain
programmed learning result, which is manifested in the competencies that students
must master. Thus, the content, forms and means of learning may and must vary



taking into account student’s individual training. Under such conditions, the
teaching-methodical complex as a set of regulatory documents is a certain deterrent
to the professional development of future specialists.

In order to solve this problem, the Laboratory of Electronic Educational
Resources of the Institute of Vocational Education of the National Academy of
Sciences of Ukraine launched a research work on the topic "Methodical bases for
the development of SMART-complexes for the training of skilled workers in the
agrarian, construction and engineering sectors". The problem of research is to create
within the educational and informational environment institutions of vocational
(vocational and technical) education (hereinafter: IV(VT)E) an unified system of
normative and teaching materials necessary for the effective mastering of
educational disciplines. A key element of such a system will be a training and
methodological complex, built on the principles of SMART-management.

On the basis of the analysis, the following positions are proposed:

S (specification) — in accordance with the educational-professional program,
clearly identify the professional and general competencies that need to be formed
within the discipline and specify the program learning outcomes;

M (measurability) — measure the result of the educational process based on
the knowledge and skills, work done (to analyze the creation of material or ideal
objects);

A (attainability) — to create a content library for the educational discipline, a
system of tasks for students in order to formulate individual trajectories for studying
the discipline, introduce elements of distance learning;

R (relevance) — to reduce the time for the mastering of "secondary"
information, to strengthen practical training in laboratories and workshops, to
specify the content of training on the basis of a practice-oriented approach;

T (time-bound) — set up intermediate stages of performance and protection of
works, change time characteristics taking into account individual aspirations of
students.

Thus, the SMART-complex is an interconnected set of normative and
teaching-methodological materials that exist in the information and educational
environment of the educational institution and are necessary for the effective
formation of competencies as a programmed result of mastering the discipline.

Thanks to the use of SMART-complexes, operational intervention in the
structure of the work program can be made considering the individual characteristics
of participants in the educational process, which results in: improving the quality of
methodological provision of the educational process; timely correction and
improvement of educational and methodological materials; enhancing the
independent work of students on the basis of streamlining time to study the
discipline.

For the development of SMART-complexes for the training of future skilled
workers in IV(VT)E, the level of readiness of the teaching staff as well as the level
of their awareness with SMART-technologies was carried out. During the study,
lecturers (117 persons) were asked questions to determine the effectiveness of using
SMART-technologies in the educational process, the quality of existing electronic



educational resources, identifying factors for creating new and improving existing
SMART-complexes, identifying the reasons that hinder them introduction into the
educational process (Fig. 1).
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Fig. 1. Readiness of lecturers of IV (VT) E to develop SMART-complexes

The analysis of the data obtained during the questioning of pedagogical
workers made it possible to conclude that their readiness (based on the motivational
component) to develop SMART-complexes in IV(VT)E is rather high. The lowest
level is noted for the operational and cognitive component of readiness, for the
development of which it is necessary to intensify the activities of teaching staff,
aimed at the student-recipient in the use of SMART-complexes in the educational
process.

The average readiness of the teaching staff of IV(VT)E for the development of
SMART-complexes is due to the fact that they do not possess the necessary
technologies and do not have a clear algorithm of interaction with students within
the educational and informational environment of the educational institution. Many
lecturers believe that they need to be competent only in the subject field. Itis possible
to change this position by providing pedagogical workers with more information
about the benefits of SMART-complexes and having formed the need for them to
apply ICT (motivation component of readiness), which will serve as a platform for
obtaining relevant competencies and meaningful practical application of theoretical
knowledge about SMART-complexes (operational and cognitive components of
readiness).

Conclusions. The existence of the problem of lack of organizational and
methodological materials (theoretical, practical, test) in IV(VT)E based on the
principles of interactivity and ensuring the proper quality of classroom and
independent work of students as future skilled workers of the digital society has been
proved. It was found that most of the polled lecturers do not understand how the



SMART-complex of academic discipline can promote the quality of teaching
disciplines. At the same time, the experiment showed that the majority of surveyed
pedagogical workers recognize the prospects of using SMART-technologies to
expand the lesson information base. The main difficulties in designing the SMART -
complex of educational discipline lecturers mostly consider the lack of methodology
and standards for its creation.

Prospects for further research are grounded in the methodology for the
development of SMART-complexes for the training of skilled workers in IV(VT)E.
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AHaJIi3 cTaHy MIATOTOBKH NMeJATOriYHMX NPALiBHUKIB 10 BUKOPUCTAHHS
SMART-TexHoJ10Tiii B OCBITHBOMY IpoLeci
Mukona Ilpuzooiii,
00KmMOp nedazoiuHux Hayk, npoghecop, 3asidysay 1abopamopii ereKmpoHHUX
HasyanbHux pecypcie Incmumymy npoghecitino-mexuiunoi oceimu HAIIH Ykpainu



Pedepar. YV craTTi HaBEOEHO XapAaKTEPUCTUKH MIKPO- Ta MaKpOPIBHIB
cupuitHATTSI SMART-0cBITH. BH3Haueno, mo SMART-ocBiTa € 1iecnpsiMOBaHOO
MI3HABAJILHOIO AISUIBHICTIO JIFOJIEH 3 OTPUMAaHHS 3HaHb, YMiHb Ta HAaBUYOK, a00 ix
BJIOCKOHAJICHHS 3 BUKOPHUCTAHHSIM IHTETPOBAHOT'O BIPTYyaJIbHOTO CEPEOBHINA JIS
HAaBYaHHS 3 OCBITHIM KOHTEHTOM, IO PO3pPOOJISIETHCSA 1 BIOCKOHAIIOETHCS BCiMa
y4aCHUKAaMH OCBITHBOTO Tipoiiecy. 3micT NOHATTS «SMART-koMrieke» BUBHAYEHO
AK B3a€MO3B’s3aHa CYKYIHICTb HOPMATHBHHX Ta HaBYaJbHO-METOAMYHUX
MarepialiB, 110 ICHYIOTh B IHPOpMAIIHHO-OCBITHBOMY CEPEIOBUII 3aKIay OCBITH
Ta HEOOXigHI 1 edekTUBHOro  (opmMyBaHHS  KOMIIETEHTHOCTEH  SIK
MIPOrPaMOBAHOI0 PE3YyJIbTATy 3aCBOEHHS OCBITHBOI IUCUUILIIHU. OOIpyHTOBaHO,
IO JaHW{ HaBYAJIHHO-METOJWYHHA KOMIUIEKC MOBWHEH OyTH MOOyAOBaHWUN Ha
3acanax SMART-ynpasninas. Ha ocHOBI mpoBeaeHOro aHajizy 3amporoHOBAHO:
BIJMOBIJTHO 710 OCBITHBO-NPO(ECIHOI MpOrpaMH, YIiTKO BHU3HAYUTH (PaxoBi Ta
3arajbH1 KOMIIETEHTHOCTI, 110 1X HEOOX1IHO chOpMyBaTH B MEXKaxX JTUCHUILIIHY, Ta
KOHKPETHU3YBaTH MPOTPaMHi pe3ybTaTH HaBYaHHs — KOHKpeTH3ailis (S); BUMIpsATH
pe3yJIbTaTH OCBITHBOTO TMPOIIECY Ha OCHOBI C(OPMOBAHWMX 3HaHb 1 BMiHb —
BUMipIOBaHICTh (M); CTBOpPUTHM KOHTEHT-O0IONIOTEKYy 3 AMCIUILIIHH, CHCTEMY
3aBlaHb JJIA CTYJIEHTIB 3 METOI (OPMYBaHHSA I1HAMBIAYATbHUX TPAEKTOPIH
BUBYCHHS JIMCHIUIUTIHK, 3alpOBAJAWTH €JIEMEHTH JHUCTAHI[IHHOTO HaBYaHHSI —
JTOCSDKHICTh (A); 3MEHIIUTH dYac Ha 3aCBOEHHS «IPYropsiaHoi» iHdopMailii,
NOCWJIMTH MPAKTUYHY MiATOTOBKY B Ja00OpaTOpisX Ta MAMCTEPHSIX, KOHKPETHU3yBaTH
3MICT HaBYaHHS Ha 3acajiaX MPaKkTUKO-OPIEHTOBAHOIO MIIX0Iy — aKTyalabHICTH (R);
BCTAaHOBJIIOBATHU MIPOMDKHI €Talmi BUKOHAHHS Ta 3aXUCTY POOIT, 3MIHIOBATH YaCOBI
XapaKTepUCTUKH 3 ypaxyBaHHSM IHAWBIIyaJdbHUX IMpParHeHb CTYICHTIB —
oomexxennss B daci (T). 3’scoBano, mo 3aBasku BuKopucTtaHHio SMART-
KOMIUIEKCIB CTa€ MOXJIMBUM OIIEpAaTUBHE BTPYYaHHS Y CTPYKTYpy poOouoi
IporpaMu 3 ypaxyBaHHSM 1HJAMBITyaJIbHUX OCOOJIMBOCTEH YYaCHHKIB OCBITHHOTO
IPOIIECY, B PE3YJIbTaTI YOTrO JOCATAETHCA: MiABUIIEHHS SKOCTI HOTO METOJIMYHOTO
3a0€3MeUeHHs. CBO€YACHE KOPUTYBAaHHS Ta  BJOCKOHAJCHHS  HAaBYAJIBHO-
METOAMYHUX MaTepialiB; aKTUBI3allisl CaMOCTIHHOI POOOTH CTyACHTIB Ha 0asi
partioHajizarii yacy Ha BUBUCHHS JUCIUTLIIHH.

Karouosi cioBa: SMART-texnouorii; SMART-ocBiTa; SMART-koMIIekc;
MeJIaroriYHUA MpaIiBHUK; TpodeciiiHa ocBiTa.



