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Abstract. 

Relevance. The transformation and development of modern information technologies (IT) have affected the educa-

tional process of all educational institutions, which makes it necessary to justify the application of numerous pedagogical 

innovations using IT in the vocational training of future teachers. This makes developing important for future educators 

to understand the SMART-complex as a component of the information education environment, since in order to develop 

the SMART-complex, the teacher must understand its` structure and the interaction of all components. 

Purpose: to highlight and characterize the main elements of the SMART-complex as an educational information 

environment of an educational institution, to prove the advisability of their use in the training of future teachers. 

Methods: direct analysis and synthesis are for substantiating the relevance of the problem, that is under considera-

tion; deduction is for identifying the main structural elements of the SMART-complex, modelling is for the image of 

the structural appearance of the SMART-complex, generalization is for taking the stock of the work. 

Results: the emergence of the concept of the SMART-complex and some elements of its structural type were ana-

lysed; the existing SMART-complex models were described and generalized and their main structural elements were 

defined; the need to introduce SMART-complex as a component of the information education environment was noted. 

Conclusions: SMART-complex is an information dynamic system of educational and methodological direction 

with defined SMART-criteria (specific, measurable, attainable, relevant, time-bound), with static, dynamic and envi-

ronmental components; SMART-cloud resource is a system for personalized delivery and processing of electronic con-

tent; services (e.g., cloud-based electronic storage) for handling documents, spread sheets, electronic presentations; 

video-web conferencing for creation of electronic questionnaires, tests; application of this resource allows to organise 

both general and individual work with the content, in fact SMART-cloud resource is a «core» of SMART-complex; 

available SMART-complexes correspond to the modern educational needs in the context of fulfilling the tasks of the 

New Ukrainian School and can be used in the training of future teachers. 
 

Keywords: SMART-complex, informational educational environment, concept of SMART-complex, SMART-text-

book, intellectual learning, components of SMART-complex. 

 

Introduction. A concept of a “SMART-com-

plex” has appeared relatively recently in Ukrainian 

pedagogical science. This term was coined by the 

scientists of the Institute of Vocational and Tech-

nical Education of The National Academy of Educa-

tional Sciences of Ukraine, and a structural type of 

SMART-complex in the information environment of 

the educational institution was proposed. However, 

the world community knows these complexes are 

known as “smart” learning environments. Of course, 

SMART-complexes use a whole range of digital 

technologies to support educational activities and in-

novative methods of creating of the educational en-

vironment. 

At the moment information technologies (IT) are 

being actively changed, improved and introduced 

into the educational process of all educational insti-

tutions. Therefore we consider it necessary to give 
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teachers a basic understanding of main elements of 

the structural type of SMART-complex as a compo-

nent of the informational and educational environ-

ment. For qualitative development of the complex it 

is necessary to fully understand the need to use a cer-

tain component. Considering the fact that the infor-

mational educational environment and the smart en-

vironments are receiving increasing attention of the 

research community, there are certain problems with 

terminology (How is “smart” learning different from 

the traditional one? What is the structure of a reason-

able learning environment?). Equally important are 

the standards that smart environments must meet, 

since having a reference model we can draw conclu-

sions about the quality of a work one or another en-

vironment and the innovation of subsequent devel-

opments in that direction. 

References. IT technologies in the structure of 

education have been studied by Lapinskyi V. V., 

Kademiia M. Yu., Makarenko L. L., Miziuk V. A., 

Morze N. V., Pryhodii M. A. The information 

environment issues and systems have been 

researched by Bazelyuk O. V., Bakhmat N. V., 

Kartashova L. A., Lytvynova S. H., Smyrnova I.M., 

Plish I. V., Yashanov S. M. The structure of 

SMART-complex has been analyzed by national 

scientists (Bykov V. Yu. Voloshyna T. V. 

Hurzhii A. M. Hlazunova O. H. Kononenko A. H. 

Lypska L. V. Pinchuk O. P. Pryhodii M. A. 

Spirin O. M.), and foreign scientists 

(T. El, J. Mason, R. Koper, etc.). Ukrainian 

researchers (O. Hurzhii, A. Zuieva, A. Kononenko, 

L. Lypska, O. Prokhorchuk, M. Pryhodii) have also 

developed a model of SMART-complex as a 

component of the informational educational 

environment of the institution of professional 

(vocational-technical) education. However, the 

individual components of this model require some 

refinement. After analysing the works of famous 

Ukrainian scientists and researchers V. Bykov 

(2020), A. Hurzhii (2018), I. Smyrnova (2020), 

S. Yashanov (2019), A. Kononenko (2020), 

L. Makarenko (2020), M. Pryhodii (2020) and 

others in developing the information educational 

environment and electronic educational resources, 

we have come to the conclusion, considering the 

need for modern teachers to perform many functions 

simultaneously, the simplest model of SMART-

complex should be created. The task of scientists is 

to optimize SMART-complexes on educational 

needs as much as possible and to justify their use in 

professional training of future educators. 

The purpose of the article is to highlight and 

characterize the main elements of the SMART-com-

plex as an educational information environment of 

an educational institution, to prove their usefulness 

in the training of future teachers.  

Methods: direct analysis and synthesis are for 

substantiating the relevance of the problem that is 

under consideration; deduction is for identifying the 

main structural elements of the SMART-complex, 

modelling is for the image of the structural appear-

ance of the SMART-complex; generalization is for 

taking the stock of the work. 

Results and discussion. Digital education is im-

plemented in the following areas: accessibility of 

technologies for pupils, teachers, administrators, ed-

ucational Internet, multimedia-digital content, digi-

tal competence, literacy of teachers and pupils (Ba-

zeliuk, 2018; Bykov, Spirin and Pinchuk, 2020; Yer-

shov, 2019). The reform and development of the in-

formational and educational space in Ukraine re-

quires the deliberate development of a modern infor-

mation and educational environment of higher edu-

cation institutions, pedagogical and balanced design 

and use of computer-based methodical teaching sys-

tems, as well as corresponding improvements in the 

system of training and further training of pedagogi-

cal, scientific and educational personnel and manag-

ers (Bykov, Spirin and Pinchuk, 2020, p.28).  

At present the world standards for SMART-

complex design have not been developed yet. Sci-

entists have been working in this direction but the 

work is far from being completed, because 

SMART-technology is a new form of interaction. 

Furthermore, it is constantly progressing. In 

2018, Tore Hoel and Jon Mason (2018, p.11) re-

searched intellectual learning and digital stand-

ardization. Their analysis shows that for both ar-

eas of analysis – research of intellectual learning 

and ITLET standardization – the conceptual de-

velopment that establishes grounds to guide and 

encourage further development of the technology 

is necessary. They developed two models, a basic 

model of intelligent learning processes (Drawing 

1) and a model of the characteristics of the envi-

ronment in which intelligent learning takes place 

(Drawing 2).
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Drawing 1. Hoel and Mason Intelligent Environment Reference Model 

 
Drawing 2. Driving forces for different levels of reasonableness  

in the Human Learning Interface System (Hoel, Mason, 2018). 
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Scientists have developed a basic reference 

model for a reasonable learning environment, based 

on the Koper concept introduced in 2014. The ele-

ments of the model can be described as follows: 

learning instance, i.e. a key element to be studied in 

the Human Learning Interface System is a unit of 

learning, involving the main activities represented in 

the learning and available through the Human 

Learning Interface System. A learning instance is 

created by introducing from the physical environ-

ment and other contextual influential factors, for ex-

ample, the teacher defines the tasks and goals, sets 

the event, etc.; the teacher does the actions implying 

the use of digital devices. In order for the training to 

take place, the student must identify the situation 

(objectives, objectives of the training, schedule, 

etc.); the student must interact with other students, 

directly or indirectly; the student must create results 

for the translation of knowledge; the student must 

perform meta-activity through practice and reflex-

ion. 

The sensors of the intelligent educational envi-

ronment monitor every activity of the subject; obser-

vations revert back to a context and adaptability 

mechanism that regulates input factors for subse-

quent learning. The conceptual work on intelligent 

learning was complemented by laboratory work on 

setting up and testing reasonable solutions in the 

classroom. 

Research has shown that the more sophisticated 

Human Learning Interface Systems are, the more 

difficult it is to identify pedagogical practices, ex-

amples of used technologies and recognized stand-

ardization issues. One explanation for this observa-

tion is that the development of new learning technol-

ogies and new practices is a dynamic phenomenon.  

The model presented in Drawing 2 describes 

the driving forces of smartness in a smart learning 

environment and the corresponding levels of 

smartness. Systems, that can adapt, feel and infer 

what is happening in a training scenario can also 

be based on human intelligence in real time, as 

well as on a system recorded as metadata ontol-

ogy, student models, learning structure, etc. Sys-

tems begin to learn and take action without any 

human control, and then organize themselves and 

act as an independent agent in the learning sce-

nario, and the system tends to be based on ma-

chine intelligence and run on big data. The model 

in drawing 2 complements their basic model. Alt-

hough the first model describes how learning be-

gins, the new model describes how learning envi-

ronments are created – the context of learning and 

expected accomplishments (Hoel, Mason, 2018). 

Gwo-Jen Hwang (2014) developed the concept 

of the structure of the intelligent learning envi-

ronment. 

 

 
Drawing 3. Structure of the Gwo-Jen Hwang SMART learning complex 

 

The scientist notes that SMART-complexes for 

learning are defined as minimally contextually de-

pendent (only on the Internet and in the real world 

the state of learners' learning is considered as a 

context of learning), minimally adaptive (i.e., 

adaptive to emotional states, while cognitive abil-

ities, motivation, socio-economic factors are not 

taken into account) and minimally personalized 

(i.e., pedagogical oriented guidance is not used) 

(Hwang, 2018).  
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Certain Ukrainian scientists (Lypska, 2019, 

p.12) define the SMART-complex as a complex 

information dynamic system of educational and 

methodological direction, corresponding to 

SMART-criteria, which provides holistic infor-

mation about the educational subject with the pos-

sibility of rapid access to educational content and 

a rapid assessment of training activities by partic-

ipants in the training process. Principles of 

SMART-complex system: interactivity, adaptabil-

ity, and openness. It has a static, dynamic and eco-

logical component and is distributed according to 

standard modules, which include a learning man-

agement system (LMS – learning management 

system), educational content, authoring tools (au-

thoring tools), delivery system, the system of 

training and evaluation of educational applicants 

and participants (Drawing4) (Lypska, 2019, p.13).

 

Drawing 4. SMART-complex concept 

Learning management system (LMS) is a system 

that manages educational activities. The scope of the 

system is the development, management and dis-

semination of online training material, providing ac-

cess to multiple users at the same time. The most fa-

mous LMS are: iSpring Online, Blackboard Learn-

ing System, Moodle, Adobe Captivate Prime, 

Google Classroom, etc. In the case of these systems, 

they also serve as a shell through which a user can 

access training programmes and courses. An ad-

vantage for the administrator in this case, thanks to 

this option, is the possibility to carry out operational 

control of the educational process in general 

(Miziuk, 2020, p.32). 

Massive Open Online Courses (MOOC) are be-

coming more and more popular all over the world. 

The main advantages of these courses for the users 

are that they are free of charge, provided remotely 

and at the same time allow improvement of the pro-

gram through such segments as intermediate tasks, 

tests, and final certification. Time limits and dead-

lines are set for the completion of tasks and courses, 

and it certainly motivates and further serves as a 

qualitative organization of the educational process. 

Now it is not the teacher who controls the process, 

but the student who will understand that if the task 

is not completed in time at one stage, they will have 

to start all over again. Quality platforms and pio-

neers of the sector are EdEra and Prometheus, which 

are well-known in our country. Among foreign plat-

forms, it is worth mentioning Coursera, ЕdX, Ude-

myand Canvas Network (osvita.ua, 2020). 

Authoring tools used in the development of edu-

cational content serve to create authentic educational 

materials. To the final educational product can be 

defined such forms as screen capture, electronic 

textbooks, course editors, questionnaires, presenta-

tions (and all for their creation), simulators, video 

trainings, tools for online seminars and tests. These 

development materials are available on the Learning 
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Management System (LMS) platforms (The Best 

Learning Management Systems, 2020). 

Scientists classify components of a SMART-

complex into static and dynamic ones. Electronic 

textbooks are the most appropriate form for infor-

mation that time has little or no influence upon. This 

is because they do not have time-dependent varia-

bles that can be updated according to scientific dis-

coveries, research, and mainstream trends in the the-

oretical framework. Such content is called static or 

fixed component. The optimal content of an elec-

tronic textbook (based on the principle of the static 

component) can include, first of all, axioms, proven 

theorems and other information with the character-

istics of a scientific constant. The second function of 

the electronic textbook should be offline access and 

options of the SMART-complex (if there is no inter-

net connection) (Yashanov, 2019, p.43). 

Cloud technologies and services, systems for dis-

tance learning online are considered to be the opti-

mal way to provide the dynamic component. Alter-

native platforms for dynamically variable infor-

mation content can be groups, chat rooms, pages in 

social media, specialized sites, etc. These platforms 

allow you to promptly submit and update infor-

mation, to work with participants of the educational 

process according to the principle of «in-time» 

(Hurzhii, 2018, p.202). 

The main objective of the environmental compo-

nent is to transform the educational environment 

into a synergistic system using SMART-complexes. 

For this purpose developers and participants (mod-

erators, administrators) of the educational process 

need to create a friendly environment for creation 

and introduction of innovations. Innovations will not 

only arise, but also cause public resonance, motiva-

tion for application and improvement, development 

(Smyrnova, 2017, p.291). 

The structure of SMART-complex has the option 

of installing SMART-textbooks and SMART-mod-

ules. SMART-textbook is an Internet application 

that contains media files – graphics, videos, sound 

and text files, animation, 3D models, and anchor 

links. This type of electronic textbook contains the 

built-in option to be installed and synchronized with 

the platform – SMART-cloud resource and allows 

complementing the main content with educational 

SMART-modules (Kartashova, 2018, p.196). 

The SMART- module is a holistic electronic con-

tent that displays a learning theme divided into sub-

themes. Like a SMART-textbook, it allows you to 

use different media files. The difference from the 

textbook  (but not always)  is  the   availability   of 

navigation by sub-themes, time scale, test questions 

and links to other sections of the SMART-complex 

in the modules (Makarenko, 2013, p.102). 

Such scientists as Bykov V.Yu. (2020), Pryhodii 

(2020), Kononenko A.H. (2020) developed the 

structure of the SMART-complex methodological 

system and found that the application of SMART-

complexes in the methodological system of modern 

information and education technologies implies the 

identification and implementation of regularities, 

SMART-complex systems related to the interior IT-

infrastructure, improvement of the IT knowledge 

and skills of the teacher (personal and professional 

qualities), improvement of the information culture 

of pupils and students, formation of a clear matrix of 

the knowledge system, skills, personal professional 

skills. The scientists have carried out a comprehen-

sive description of the components, the regularity of 

the external relations of the system in the corre-

sponding educational (educational-professional) en-

vironment (Pryhodii, 2020, p.111), on the basis of 

which the components in the educational environ-

ment of the educational institution have been devel-

oped: 

- IT-subject component is a methodical system 

for the training of stundents, with the likely presence 

of components of different numbers depending on 

the class, the school profile and the level of the stu-

dent; and these components can be at different levels 

of hierarchy and in different relationships; 

- IT-locality – this methodological system 

should be developed taking into account the specif-

ics of the region; 

- IT-dynamism reflects the changes and devel-

opment of SMART-components as a methodologi-

cal system, depending on the demands of the labour 

market, society and the demands for innovation in 

education and science; 

- IT-integrity implies the property of the com-

ponents of the SMART-complex to have a clear 

purpose, place and related functions that serve the 

overall purpose of the IT-structure; 

- structure is an important criterion for the 

evaluation and functioning of the SMART-com-

plex methodological system, since it determines its 

effectiveness by analysing the properties of its 

structure and methods of validating evaluation; 

- IT-focus is intended to be specific during the 

educational process and to be able to improve cer-

tain elements without disrupting the functioning of 

the SMART-complex; 

- SMART-interdependence of the SMART-

complex  and  the   information  and   educational 
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environment (the formation and development of the 

SMART-complex as a component of the methodo-

logical system takes place in interaction with the in-

formation and educational environment of the edu-

cational institution) (Kononenko, 2020, p.39). 

The process of using SMART-complexes in the 

methodological system of modern information and 

education technologies is considered as complex 

pedagogical education with IT dynamic component, 

which is a set of interrelated components: objectives, 

forms, content, innovative methods, IT-technolo-

gies, comprehensive methodological support of vo-

cational training, valid evaluation, self-educational 

activities of pupils and students (Drawing 5).

 

Drawing 5. Structure of the methodological system using the SMART-complex by Kononenko (2020, p. 40) 

In our opinion this structure is useful for the de-

velopment and design of SMART-complexes also 

for educational institutions. 

Conclusions. SMART-complex is an infor-

mation dynamic system of educational and meth-

odological direction with defined SMART-criteria 

(specific, measurable, attainable, time-bound), 

with static, dynamic and ecological components. 

SMART-cloud resource is a system for personal-

ized delivery and processing of electronic content; 

services (e.g. cloud-based electronic storage); 

working with documents, spread sheets, electronic 

presentations; videoconferences; for creating elec-

tronic questionnaires, tests. Thus, by using this re-

source, it is possible to organise both general and 

individual work with the content, because in fact 

SMART-cloud resource is a “core” of SMART-

complex. 

After analysing the available concepts and 

models for information educational environments 

and SMART-complexes, we have come to the con-

clusion that they successfully meet modern educa-

tional needs in the context of the implementation 

of the tasks of the New Ukrainian School and can 

be recommended to use in the course of secondary 

school teacher training.
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Реферат: 

Актуальність. Трансформація та розвиток сучасних інформаційних технологій (ІТ) вплинули на освітній 

процес у всіх закладах освіти, що зумовлює необхідність обґрунтування доцільності застосування численних 
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педагогічних інновацій із використанням ІТ у професійній підготовці майбутніх учителів. Це актуалізує важли-

вість формування у майбутніх педагогів розуміння SMART-комплексу як складової інформаційного освітнього 

середовища, оскільки для якісного розроблення SMART-комплексу вчителю потрібно розуміти його структуру 

та взаємодію всіх компонентів. 

Мета: виокремити й охарактеризувати основні елементи SMART-комплексу як складової інформаційного 

освітнього середовища закладу освіти, довести доцільність їх використання у процесі підготовки майбутніх 

учителів. 

Методи: прямий аналіз та синтез – для обґрунтування актуальності проблеми, що розглядається, дедукція 

– для виявлення основних структурних елементів SMART-комплексу, моделювання – для зображення структу-

рного вигляду SMART-комплексу, узагальнення – для підведення підсумків роботи. 

Результати: проаналізовано виникнення поняття SMART-комплексу та деяких елементів його структур-

ного вигляду; охарактеризовано й узагальнено існуючі моделі SMART-комплексів та визначено їхні основні 

структурні елементи; наголошено на необхідності впровадження SMART-комплексів як складової інформацій-

ного освітнього середовища закладу освіти.  

Висновки: SMART-комплекс – це інформаційна динамічна система навчально-методичного спрямування з 

певними SMART-критеріями (specific, measurable, attainable, relevant, time-bound), зі статичною, динамічною та 

середовищною складовими; SMART-хмарний ресурс – це система персоналізованої доставки та опрацювання 

електронного контенту; сервіси (наприклад, хмарне електронне сховище) для роботи з документами, електрон-

ними таблицями, електронними презентаціями; відео-вебконференції для створення електронних опитувальни-

ків, тестів; застосування цього ресурсу дає змогу організовувати як спільну, так і індивідуальну роботу з конте-

нтом, адже фактично SMART-хмарний ресурс – це «ядро» SMART-комплексу; наявні SMART-комплекси від-

повідають сучасним потребам освіти в контексті виконання завдань Нової української школи і можуть викори-

стовуватися у процесі підготовки майбутніх учителів. 
 

Ключові слова: SMART-комплекс, інформаційне освітнє середовище, концепт SMART-комплексу, 

SMART-підручник, інтелектуальне навчання, компоненти SMART-комплексу. 
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