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Summary. The current tendencies of the cloud computing technologies use as e-learning platform for educational institutions are 
described. The results of a survey of the cloud-based learning tools and services use in educational institutions in Ukraine and the 
current developments of the Cloud Computing in Education Research Laboratory are presented. The holistic trends and perspective 
ways of the cloud-based learning environment investigation are described.  
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Introduction 
The processes of innovative development of a learning 

space, which is created in educational institutions, are to 
account for tendencies of learning technologies 
improvement on the basis of emerging ICT. So as to 
estimate the possible ways of learning environment 
modernization and search for new engineering and 
technical solutions of its organization the cloud-based 
trends should be considered [5, 7]. The main focus is on 
shifting from a mass introduction of separate software 
products to integrated and combined environment 
supporting distributed network services and cross-
platform tools [5]. 

The State-of-the Art 
Cloud computing (CC) technology is now one of the 

leading trends in the formation of the information society. 
Due to the Gartner prognosis 50 % of the Global 1000 
companies will retrieve their data at public clouds till the 
end of 2016. The IaaS market will grow at 47.8% [5]. The 
survey of CC use in educational institutions of the USA 
was made in 2013 showed that 98% of the educational 
institutions already introduced cloud-based techniques 
(Bill Klug) [6].  

According to the recent research [2, 5, 6], the problems 
of implementing cloud technologies in educational 
institutions so as to provide software access, support 
collaborative learning, implement scientific and 
educational activities, support research and project 
development, exchange experience and others are 
especially challenging. The formation of the cloud-based 
learning environment is recognized as a priority by the 
international educational community [1, 3, 4, 5, 6, 11], 
and it is now intensively developed in different areas of 
education, including mathematics and engineering [10]. 

The purpose of the article is to describe the state of the 
art of the cloud-based learning environment formation in 
educational institutions and to expose the current research 
results and developments on its application. 

The Research Method 
The research method involved analysing the current 

research (including the domestic and foreign experience 
of the cloud-based learning services application to reveal 
the concept of investigation and research indicators), 
examining existing models and approaches, estimating the 
current state of research development, considering 
existing technological solutions and pedagogical 
experiments, surveys and expert evaluations. 

1. The Current Trends of Research of the Cloud-
based Learning Environment 

Cloud computing (CC) is an important trend of open 
learning technologies development. It gives new 
possibilities for an e-learning organization while changing 
the entire notion of the e-learning platform [1, 2]. This 
technology implementation supposes flexible and 
adaptive use of resources and services while the platform 
itself may be dynamically formed and accessed by the 
user [11]. This creates a potential for individualization of 
the process of education, formation of personal learning 
trajectories of students, selection and use of appropriate 
technological tools [1, 2, 11].  

Along with the emergence of cloud computing, the 
number of objects, developments and domain applications 
are continually growing, which indicates the rapid spread 
of the innovation [11]. The concept of the cloud-based 
learning environment is now in line with the wider trend; 
that is to say, the ICT environment of the university, 
where some didactic functions as well as some 
fundamentally important functions of scientific research 
are supported by the appropriately coordinated and 
integrated use of cloud services [11]. The aim of the 
cloud-based learning environment formation is to meet 
the users’ educational needs. To do this, the introduction 
of cloud technology in the learning process should to be 
holistic and carried out according to the principles of open 
education, including meeting the following needs: the 
mobility of students and teachers, equal access to 
educational systems, providing qualitative education, and 
forming and structuring of educational services [1, 11]. 

As for the design of the cloud-based learning 
environment the service models and a set of 
instrumentation tools with a system of methodological 
and technological support for the learning process 
development should be created [11]. But first there is a 
need to estimate pedagogical benefits of particular ICT, 
the possible learning output of its use to make a good 
decision of the necessary tools and services. Therefore, 
the primary research of cloud-based learning process 
settings, and the problems of innovative educational 
technologies development become a subject of current 
research. 

There is a need to examine СС as a possible e-learning 
platform for an educational institution, taking into account 
some didactic, methodical, technological, organizational 
and other use features, to make good decisions as for its 
pedagogical benefits and most fruitful trends of use. For 
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this aim, the Joint laboratory “Cloud Computing in 
Education” (CCELab) was created on the basis of Kryvyi 
Rig National University and Institute of Information 
Technologies and Learning Tools of the National 
Academy of Educational Sciences of Ukraine in 2012, 
http://cc.ktu.edu.ua/. The main goal of the CCELab is 
methodological and experimental research of emerging 
e-learning technologies and exploration of different 
aspects of cloud computing application for education and 
personnel training [9].  

So, the main aims of CCELab are:   
- coordination of research and development on the 

problems of using cloud technology in education, carried 
out at the Institute of Information Technologies and 
Learning Tools of the National Academy of 
Sciences of Ukraine, in National University of Kryvyi 
Rig, other universities and institutions; 

 - development, testing, imple
experimental approve of cloud cloud
platforms, tools and services;  

 - investigations on cloud-based learning environments 
modelling and applications; 

- experimental study of cloud-
infrastructures for education and training of professionals;

- research for fundamental, methodical, technological, 
organizational and other use features, presupposition of an 
introduction and perspective ways of cloud tech
application in education.  

 - publication and discuss of results of scientific and 
experimental study of the laboratory; 

 - participation and organization of international and 
national scholarly conferences, seminars and more.

The benefits of cloud computing in the field of 
e-learning systems development and use are characterized 
by the following factors: 

- abandon the installation, support and maintenance of 
licensed software, which could be ordered as an Internet 
service; 

- the ability to update, use and retrieve
network educational resources of an organization; 

- solving intellectual privacy and security 
e-learning resources access; 

  

Fig. 1. The results of the survey for CC use at the institution
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- support of distributed learning processes, due to 
collaborative work and projects development;

- reduction of equipment cost while dynamically 
increasing the hardware resources such as memory, 
processor capacity, throughput, etc.;

- support of processes of cumbersome calculations and 
maintain large volumes of data;

- providing mobility of learning using cloud 
communication services;  

- availability of a variety of e
personalized access.  

Due to the development of 
technologies the capabilities of access and functionality of 
electronic learning resources has been increased. So, 
cloud computing technology 
methodology of a single platform 
for its development, testing and design.

2. The Survey results of 
Technologies Application 

To show the state of the art of 
environment development and the rate of cloud
services use by educational personnel in Ukraine the 
survey was made within the framework of the 
International internet-seminar “Cloud Computing in
Education” that was held annually since 
http://cc.ktu.edu.ua/report.html. At this seminar, there 
were more than 120 members from 54 educational 
institutions from 22 cities of 18 regions of Ukraine. As 
the participants were those, concerned
of CC, so they were those, being well acquainted with the 
modern trends of technological development, and their 
organizations were well equipped and oriented for the use 
of advanced ICT.  

To the question: “What 
services is mainly used in your educational institution
the responses showed that 78% of participants 
(Software-as-a-Servise), 29,3% 
Service), 22%  IaaS (Infrastructure
31,7%  DaaS (Desktop-as-a-
presented at Fig. 1. (The entries are 
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survey was made within the framework of the 

seminar “Cloud Computing in 
that was held annually since December, 2012, 

. At this seminar, there 
members from 54 educational 

institutions from 22 cities of 18 regions of Ukraine. As 
the participants were those, concerned with the problems 
of CC, so they were those, being well acquainted with the 
modern trends of technological development, and their 
organizations were well equipped and oriented for the use 
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presented at Fig. 1. (The entries are not excluded).

 
of higher education in Ukraine (2015). 

ffice applications – 24 %; learning, 
 28 %; web-conferences, 

; electronic libraries – 18 %; data 
(Fig. 2, the entries are not excluding).
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Fig. 2. Types of activities with the 
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Fig. 3. Application of cloud-based platforms and services at the educational institutions in Ukraine
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The cloud-based learning infrastructure is to support 
the processes of holistic learning basing on a model 
reported in [8, 9]. All the components of a specialist’s 
competencies, skills and knowledge are consistently 
formed within the main levels of education which 
corresponds to the National qualification framework 
(levels 5-9). Thus the learning environment may occupy 
several levels of engineering and technical education on 
the basis of unite infrastructure. 
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introduction of new training approaches should be 
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technologies, functionality of electronic learning 
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resources collections significantly increased. This gives 
added value to recourses elaboration approaches [12].  

The social benefits will help to increase educational 
potential of ICT and make available the best examples of 
training resources due to their flexible and learner-
adaptive access [11].  

There are promising trends for future research work as 
for CC application in education [2]:   
 the fundamental and applied research on teaching 

different subjects  involving the use of CC;  
 the specification of engineering and pedagogical 

characteristics of ICT tools and other computer-based 

learning tools that are oriented for the use in the cloud 
infrastructure;  
 the development of teaching curriculum improving 

approaches in view of cloud technology using;  
 the techniques for appropriate training and retraining 

of teachers, teaching and educational staff and 
management staff of the institutions elaboration and 
application. 

The result of instrumentation for cloud-based learning 
resources elaboration, and development of the cloud-
based learning environment of an educational institution 
might be used within different learning and organizational 
educational structures. 

 
REFERENCES 

1. Bykov, V. Cloud computing technologies, ict outsourcing, and 
new functions of ict departments of educational and research 
institutions // Information Technologies in Education. 2011. 
10, P. 8–23. (in Ukrainian) 

2. Bykov, V., Shyshkina, M. Emerging technologies for 
personnel training for IT industry in Ukraine // International 
Conference on Interactive Collaborative Learning (ICL). 
2014.: IEEE. P. 945-949.  

3. Cha, J., Koo, B. ICTs for new Engineering Education // Policy 
Brief, February 2011.: UNESCO. 11 p.  

4. Cloud Computing in Education // Policy Brief, 2010.: 
UNESCO. 11 p.  

5. Jain, A., Pandey, U. S. Role of Cloud computing in higher 
education // International Journal of Advanced Research in 
Computer Science and Software Engineering. 2013. 3(7). P. 
966-972. 

6. Klug, W., Bai, X. Factors affecting cloud computing adoption 
among universities and colleges in the United States and 
Canada //  Issues in Information Systems. 2015. 16(3).  

7. Shyshkina, M. Innovative technologies for development of 
learning research space of educational institution // 
Information Technologies and Society. 2013.  1. - 

http://ifets.ieee.org/russian/depository/v16_i1/pdf/15.pdf (In 
Russian) 

8. Shyshkina, M. Holistic approach to training of ict skilled 
educational personnel // ICT in Education, Research and 
Industrial Applications: Integration, Harmonization and 
Knowledge Transfer / Ed. by V.Ermolayev. – CEUR 
Workshop Proceedings. 2013. 1000. P. 436-445. 

9. Shyshkina, M. Emerging technologies for training of ict-
skilled educational personnel // Communications in Computer 
and Information Science, Berlin-Heidelberg, Springer-Verlag. 
2013. P. 274–284.  

10. Shyshkina, M.,  Kogut, U., Popel, M.  Systems of computer 
mathematics in the cloud-based learning environment of the 
educational institution // Science and Education a New 
Dimension. Pedagogy and Psychology. 2014, II(14), Issue: 
27. P. 75-78. (In Ukrainian). 

11. Shyshkina, M. The hybrid service model of electronic 
resources access in the cloud-based learning environment // 
Proceedings of the 11th International Conference on ICT in 
Education, Research and Industrial Applications: Integration, 
Harmonization and Knowledge Transfer / Ed. by S. Batsakis, 
H. C. Mayr, V. Yakovyna. CEUR Workshop Proceedings. 
2015, vol.1356. P. 295-310.

  
Облачноориентированная учебная середа образовательного учреждения: состояние развития 
М. П. Шишкина 
Аннотация. Освещены нынешние тенденции использования облачных вычислений в качестве платформы электронного 
обучения. Представлены результаты опроса об уровне использования облачных инструментов и услуг в учебных заведениях 
Украины. Охарактеризовано состояние исследований, проводимых Лабораторией облачных вычислений в образовании в 
последние годы. Отображены холистические тенденции в построении облачно ориентированной среды обучения и 
перспективные пути исследований. 

Ключевые слова: электронное обучение; облачные вычисления; среда обучения; открытое образование.  
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