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OLENA BUDNYK2

THEORETICAL PRINCIPLES OF USING STEAM-
TECHNOLOGIES IN THE PREPARATION OF THE TEACHER 

OF THE NEW UKRAINIAN SCHOOL3

The Urgency of the problem of STEAM-education, need for training of relevant 
specialists, especially teachers for using modern digital technologies in the process 
of teaching students, orientation of the younger generation on STEM professions
are discussed in the article. The essence of the digital competence of a modern 
specialist, which includes a system of knowledge and skills according to the 
conscious, responsible and critical use of digital technologies in the process of 
educational and labour activity, civil or social activity is defined by the author. It is 
revealed that the teacher's digital competence is manifested in his/her information 
literacy, culture of using data, communication in the information space, the ability 
to create relevant digital content. Theoretical principles of the introduction of 
innovative technologies in the pedagogical process of the New Ukrainian school are 
described. The forms and methods of using STEAM-technologies in a modern 
educational establishment are presented. The author stresses there is a need to use 
various learning tools during the work with students: presentations, laboratory 
tutorials and simulations, discussions, and peer collaboration to support learning 
activity, exploration, etc.

Keywords: STEAM-education, digital competence, innovative educational 
technologies, e-learning, modern teacher.
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1. INTRODUCTION 
 
Today in the world there is an urgent need of specialists in the scientific and 

engineering spheres, IT technologies to ensure the growth of economy and 
technological progress. Though, the future society will rely on information and 
communication technologies more and more: web-technology, cloudy calculation of 
big data, smartphones, the Internet and other gadgets. The technological progress 
that require lifelong learning must be based on “strong collaboration and synergies 
between industry, education, training and learning settings” [5]. In this context, the 
problem of STEM-education, training relevant specialists, especially teachers for 
the using of modern digital technologies in teaching students, their orientation 
towards the STEM profession is relevant. 

STEM & STEAM. In the context of the problem of the synthesis of science 
and art in the STEM-education, we have a tendency for the rapid development of 
creativity, which includes artistic and creative trends (architecture, industrial design, 
industrial aesthetics, etc.). Therefore, in the field of STEM, which serves as the 
basis for the training specialists for high technologies, the development of students’ 
creativity and the representation of Arts-disciplines in the content of their 
preparation is defined as a strategic point. Its evidence, is for example the fact that 
in the state of Massachusetts (MA, USA) Public Schools for Developing an Index 
of Creative and Innovative Education are conducting the rating. Today it is 
extremely important in the behaviour of pupils to use the analytical, creative skills 
in solving the problem in the field of science, mathematics, reading and writing 
(students apply analytical, creative, and problem-solving skills in science, 
mathematics, reading, and writing), the development of “innovative talent to meet 
the needs of its business community” [13]. 

In the researches of scientists (A. M. Connor, S. Karmokar, Ch. Whittington; 
2015) the minds about the need to integrate STEM disciplines and arts into a 
broader educational context (STEAM) [2]. After all, natural sciences, technology, 
engineering, art, mathematics as a system of education involves mastering primarily 
technological competencies and is aimed at the development of scientific and 
technical creativity of students. Though technological trends cannot be developed 
today without such skills as teamwork, creativity, global awareness, financial 
literacy, aesthetic awareness, critical thinking and etc. 

Many well-known foreign scientists work to stimulate the scientific and 
cognitive interests of young people while at the same time they are trying to 
overcome gender stereotypes about inaccessibility or difficulty for girls (women) 
STEM-technologies (mathematical and natural sciences, engineering, robotics and 
etc.). Australian women scientists, for example, are trying to dispel these 
assumptions about women in STEM, and in the concrete examples explain their 
ability to pursue academic careers in relevant areas, solving the issues of gender 
equity and diversity [18]. After all, every student should have access to STEM’s 
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high-quality educational facilities and it does not depend on the place of residence, 
ethnicity, race or gender.

J. Rodriguez & I. E. Esparragoza (2017) investigated the level of motivation 
of student engineers before the participation in project activities on a gender basis: 
male students are more persistent in making decisions in the joint activities, and 
female students have shown greater interest in the learning material. It has been 
found that “female students give more value to this academic activity than men, or 
just that they are more responsible” [17, p. 82], “although the average level of 
intrinsic motivation of students is similar, despite their gender, case female students' 
responses show more variability, with similar tendency for perceived choice and 
competency constructs” [17, p. 83]. At the same time, students, regardless of 
gender, have a high level of motivation and competence in engineering (J. 
Rodriguez, I. E. Esparragoza). So, it can be argued that the gender stereotypes need 
to be overcome from the point of view of the fact that the STEM specialties concern 
more boys than girls. In this context, it is obviously that the formation of digital 
literacy and information and communication culture are relevant, development of 
STEM-education programs for girls, who are marked by special care and patience in 
the work.  

2. ANALYSIS AND DISCUSSION

2.1. Digital Literacy of a Modern Teacher
Digital competence is a key competence that is needed for a modern person “for 

personal fulfillment and development, employment, social inclusion and active 
citizenship” [5]. “In particular, the ubiquity of digital devices and duty to help students 
become digitally competent requires educators to develop their own digital 
competence. On the international and national level, a number of frameworks, self-
assessment tools and training programs have been developed to describe the facets of 
digital competences for educators and to help them assess their competence, identify 
their training needs and offer targeted training” [6].

The digital competence of a modern specialist includes a system of knowledge 
and skills in the conscious, responsible and critical use of digital technologies in the 
process of educational and labour activity, civil or social activity. It is information 
literacy, the culture of using data and communication in the information space, the 
ability to create relevant digital content. At the same time, rapid development of digital 
technologies requires purposeful preparation of a person, first of all for useful and safe 
using of them. It also deals with imperfect protection of a young person from digital 
content that may harm his/her physical, mental or social health and development, lack 
of mechanisms for effective self-regulation of the information market, in order to 
prevent the consumer from being subjected to an inferior product, socially harmful 
information influences, etc. It is not casually that in the “Concept for the 
Implementation of Media Education in Ukraine” (2010) the main tasks are “the 
promotion of media literacy, media immunity, reflection and critical thinking, and 
media literacy” [12].
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Digital competence also predicts the awareness of legal and ethical principles 
according to using of various electronic resources, digital technologies, ability to have 
a critical attitude to reliable received information, proper using of digital media for 
reaching of personal, professional or social purposes. 

In today’s higher education, the role of information technologies in the context 
of the European Area of Higher Education is actively examined, active methods of 
teaching students are promoted, which motivates them for the creative and research 
activity, as opposed to the traditional lectures or seminars of the reproductive character 
[9]. The technologies of “active” learning include orientation towards the cognitive 
needs and interests of the pupil (student) in mastering the knowledge, the so-called 
principle of human (child-centrism) in the education [11], although in the educational 
practice there is often a lack of acceptance of such student-centered approaches (of 
student centric practices) [3]. Innovative technologies of high school education that are 
based on the student centrism principles, in most cases are related to STEM disciplines. 

In this regard, scientists of Vasyl Stefanyk Precarpathian National University has 
started active work within the framework of the EU program Erasmus + KA2 – 
Capacity building in Higher Education  with the project “Modernization of 
Pedagogical Higher Education by Innovative Teaching Instruments (MoPED)” – 

-EPP-1-2017 -1-UA-EPPKA2-CBHE-JP, which will last for 3 years (2017-
2020). Its main aim is modernization the curriculum of higher educational 
establishments in Ukraine by introducing modern teaching methods, STEAM 
disciplines using information and communication technologies. MoPED is aimed at the 
improving the quality of education degree, the development of digital and didactic 
competence of future teachers in the context of the new Ukrainian school. 

The innovative teaching methods in the training of a teacher are: e-learning, 
online environment, mobile learning, etc. [20]. Teaching online is a new form of work 
with students in a New Ukrainian school. At the same time, this is a different 
experience from the teaching of a face-to-face setting. Therefore, the development of 
training and methodological support for teaching online requires a special training of a 
teacher and students. Today, there is a problem in the training of specialists for the use 
of information technologies in teaching STEM subjects for elementary and secondary 
schools (natural sciences, mathematics, science, technology), because of such online 
courses require hands-on activities, laboratory works and live demonstrations. 

Training of the teacher to familiarize the pupils with scientific and engineering 
fields, IT technologies and others and it involves the mastering of new concepts such as 
STEM- & STEAM-education, STEAM literacy, engineering, reengineering, 
nanotechnology, robotics, online environment, e-learning, m-learning, u-learning, f-
learning, blended-learning, creative industry, mechatronics, fundraising, online 
discussion forum, digital literacy, information culture and others. 

At the same time, STEAM-technologies are mainly focused on secondary 
education. We consider it is more important to develop among the students the so-
called pre-conditions for successful technological knowledge even in elementary 
school. Early involvement of children in STEAM serves not only as a means of 
developing creative thinking, forming the competence of the researcher, but also 
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contributes to their socialization, helping them choose their future profession. 
Interactive studying develops such skills as: collaboration, communication, teamwork, 
creativity. For the development of gifted children, starting with preschool and junior 
school age, it is advisable to use STEAM’s online learning environment to build skills 
in design, cooperation, communication and critical thinking based on a 
multidisciplinary approach.

Though, today for e-learning you can take advantage of the extensive collection 
of online labs, interactive inquiry, combine labs and apps into Inquiry Learning Spaces 
(ILS), etc. (http://www.golabz.eu/). ILS are personalized learning resources for 
students, where they can conduct scientific experiments, get new knowledge by 
themselves, develop research skills. Unfortunately, on this platform, most ILSs are 
English (197), Portuguese (98), Spanish (56). Therefore, there is a problem of creating 
a research environment using modern teaching tools for Ukrainian students 
(http://www.golabz.eu/spaces).

In schools abroad (USA, Canada, UK, etc.) students are offered the focused 
programs in the field of health sciences, ecology, computer and communication 
technologies, etc. For this purpose, the cooperation of schools with future employers, 
such as “Lego”, “Lenovo” and others is practiced.

In our context, the forming of designing skills and research activities are 
provided by LEGO Education courses and programs. The integrated education system 
is the basis for the activities of the New Ukrainian School [15]. In the elementary 
classes, today are considered possible options for integrating LEGO techniques in the 
pedagogical process. For example, it is advisable to combine the study of individual 
topics in mathematics and robotics, science and technology with the use of LEGO as a 
means of forming critical thinking and developing the skills of scientific and research 
activity.

A logical continuation of the student's learning activity during the lessons is an 
extra-curricular educational work, which is less regulated in time and gives more 
opportunities for creative projects. Therefore, it is more important to consider the use 
of STEM elements in the work of sections, societies, day off clubs by involving 
children and parents in design and research activities. After all, STEM is a team work 
and it is aimed at integrating natural and mathematical knowledge into the system of 
relevant competencies. Modern pupils are interested in designing, programming, 
modeling, 3D-designing, robotics, etc. Therefore, in order to satisfy their cognitive 
needs, it is necessary to create a developed educational online environment that would 
contribute not only to the development of complex skills and competences, but it also 
could concuss to the creative searches, inventions.

In modern conditions, there is a tendency when the teachers and students not 
always show the wish or are interested to work on the integrated teaching 
methodology. Therefore, there is the notion of “disciplinary egocentrism” (D. M. 
Richter, M. C. Paretti, 2009) [16]. “Disciplinary egocentrism encompasses two factors, 
a negative relatedness and a negative perspective. The first one is a failure to see 
connections between a given discipline and an interdisciplinary subject or problem, 
which limits the ability to incorporate new ideas and practices. The second aspect is not 
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only a rejection of other viewpoints, but often a failure to recognize the differences in 
perspectives and contributions. It is quite likely that disciplinary egocentrism is as 
much present in academic staff as a student body and that this may be a factor in the 
slow adoption of new pedagogies in any discipline” [2].

An extremely important tendency in pedagogical science and practice is the use 
of STEAM-education to teach children with peculiarities of psychophysical 
development. After all, among them there are also gifted children who have certain 
opportunities for the appropriate kind of activity. Thanks to the powerful development 
of digital technology, there are a variety of assistive technologies (AT) that “used to 
refer to a group of software or hardware devices that people with disabilities can access 
computers ... Assistive technology can include devices such as alternate keyboards and 
mice, voice recognition software, monitor magnification software, multiple switch 
joysticks, and text-to-speech communication aids” [1].

Today in the world there are many specialists in IT technologies field of that 
have limited health opportunities. Moreover, the effective aspect of inclusive education 
is the identification and recognition of the compensatory possibilities of people with 
disabilities, who despite the nosology, have abilities and talents, first of all, to activities 
that require independent search work, inventiveness, assiduity, patience, etc. Actually, 
this is STEAM-education research that predicts e-learning, learning spaces, mobile 
learning, and others [20].

Foreign practice certifies the effectiveness of integrated training also in 
university education. Andy M. Connor, Sangeeta Karmokar, and Chris Whittington 
(2015) emphasize that “the tenets of the STEAM movement can be adopted in tertiary 
education where modularization and semesterization can produce barriers to an 
integrative curriculum” [2, p. 37]. The idea of teaching students with the application of 
interdisciplinary and applied methods is popular. It is no coincidence that many 
modern researches are devoted to this problem (Andy M. Connor, Sangeeta Karmokar, 
Chris Whittington, 2015), especially the using of project methodology in the study of 
integrated courses in engineering education [2].

The authors define three types of projects that differ in the degree of student 
autonomy [2, p. 38]:

1. Task project: Student teams work on the projects that have been defined by
the instructor using largely instructor-prescribed methods. This type of project provides 
for minimal student motivation and skill development, and is part of the traditional 
instruction in most engineering curriculum.

2. Discipline project: The instructor defines the subject area of the projects and
specifies in general terms the approaches to be used (which usually involve methods 
common in the subject area discipline), but students identify the specific project and 
design the particular the approach they will take to complete it.

3. Problem project: The students have almost complete autonomy to choose
their project and their approach to it.

We consider it reasonable to use this method in teaching teachers to teach 
STEAM subjects in a secondary school. It is important to involve students in 
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cooperative learning, teamwork, where they can share their thoughts, apply new 
knowledge for a deeper understanding of the problem (Miller & Redman, 2010) [14].

So an effective form of on-line learning is the student’s project activity. In 
particular, “mini projects were found to be one of the most effective strategies to 
complete the final project. Mini projects allow students time to master specific 
concepts and skills, such as checking initial data and forming a research question while 
internalizing learning” [21]. Actually, mini project helps in the real using of gained 
knowledge and its integral representation.

To study STEAM disciplines at a higher educational establishment, in particular 
for a better understanding of complex topics, scientific concepts, students need to 
exchange their gained knowledge, experiment and discuss specific research situations. 
The scientific researches have shown the effectiveness of high-quality online 
experiential learning interactions, which includes asynchronous discussion forums and 
synchronous sessions in Skype (chat, audio, and document sharing) (Strang, 2012) 
[19].

According to Dazhi Yang (2017), such an important method as the online 
discussion forum allows students to “discuss course-related questions, an informal type 
of peer collaboration.” “The online discussion provided a place for students to post 
their questions and issues and also helped promote a sense of social presence and a 
sense of contributing to the class by providing responses to peers’ questions and 
sharing helpful resources.” As it is noted, that “online discussions are important in an 
online statistics class” [21].

Another method that helps apply new knowledge about STEAM is subjects in 
specific situations of real life, in particular in the practice of school work, is case study. 
“Case studies are in-depth investigations of a single person, group, event or 
community. Typically, data are gathered from a variety of sources and by using several 
different methods (e.g. observations & interviews)” [10]. The case-study method is a 
tool that promotes the development of independent thinking of students, ability to 
express their thoughts reasonably, listen and take into account an alternative point of 
view. With this method, students have an opportunity to demonstrate and improve their 
analytical and assessment skills, and find the best solution to the problem. It is 
important that this is a method of active learning, and a well-organized discussion of a 
case is usually emotional and reminds a theatrical performance. However, debate
discussions are quite realistic to be performed online. At the same time, the 
effectiveness of online courses will increase if the teacher plans at least one or two
virtual meetings in order the whole group could contact on a specific topic.

Another important form of using Internet resources in teaching students of 
pedagogical major is the involvement of them in the creation of their own on-line 
resources, simulation of on-line courses for elementary or secondary school students 
under the curriculum STEAM-subjects, which will be studied in accordance with the 
Concept of the New Ukrainian School [15]. This is important in the context of training 
teachers to work with online resources, as well as the formation of constructive skills 
and qualifications in the modeling of the educational developed environment at school.
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In the context of creating online courses or individual elements of research 
training for teachers who will teach STEAM-subjects in elementary or secondary 
school, it is important to use a variety of learning tools, including presentations, 
laboratory tutorials and simulations, discussions, and peer collaboration to support 
learning activity, exploration, which will help themselves gain new knowledge (Juan et 
al., 2011) [7]. An important aspect of creating a learning research environment with 
STEAM -subjects is the peculiarities of its design, including video design. 
 

3.  CONCLUSION 
 
Today, in the domestic education, STEAM-technologies are represented in 

various forms: educational competitions, activities of non-school education 
establishments (for example, the network of technical studies “Inventor”) especially 
hobby groups, “Lego” and “Robototechnics”,  the contests IntelTechnoUkraine, 
IntelEcoUkraine, FirsLegoLeague competitions and WorldRoboticOlympiad, Science 
Festivals SikorskyChallenge, scientific picnics, hackathons, etc. A positive 
phenomenon is the discovery of interactive scientific museums, technical 
entertainment centers, MiniEdCamp for children and youth. This motivates young 
people to study STEAM disciplines. However, in today’s conditions of informatization 
of society there is a problem of the formation and development of digital competence 
of each person, and it does not depend on his/her sphere of employment. Therefore, it 
is important to start the purposeful introduction of innovations, begining with 
elementary school. First of all, it concerns STEAM education, which is given a priority 
place at the New Ukrainian school. 

Obviously, at the time of development of strategic approaches according to the 
implementation of STEAM education, we are sure to take into account the progressive 
foreign experience, focused systemic work on promotion and implementation of 
STEAM technologies in domestic educational establishments of different types, 
prepare teachers for using of pedagogical innovations, digital educational content, 
adapt organizational, content, information and technological support of this process, 
taking into account the innovative teaching tools and others like that. 
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(https://www.golabz.eu). The Go-Lab repository offers the large set of 
educational apps, extensive collection of remote and virtual laboratories as 
well as more than thousands of Inquiry Learning Spaces (ILS) for blended and 
distance learning. The platform, which successfully uses in many school 
institutions throughout the globe, has become available in Ukraine due to the 
EU Programme ERASMUS + K2 "Modernization of Pedagogical Higher 
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Education by Innovative Teaching Instruments – 586098-EPP-1-
2017-1-UA-EPPKA2-CBHE-JP). The ILS as a personalized research 
environment for self-study of STEAM subjects is introduced. Here using Go-
Lab apps students can ask questions, formulate hypothesis, experiment, make a 
conclusion and discussion the getting results, therefore, developing critical 
thinking, research and scientific skills, and digital competence. In addition, the 
benefits of usage of virtual and remote labs in the classroom is demonstrated. 
The authors introduce open, guided, and structured types of Inquiry Based 
Learning applying integrated Go-Lab inquiry cycle, which consists of 
orientation, conceptualization, research, conclusions and discussion phases. 
This platform allows teachers create the own virtual Inquiry Learning Space, 
modify or use as it is existing ones, shared by other Go-Lab ecosystem 
users/teachers. The ILSs in Ukrainian presented in the article may work as an 
example of innovative learning materials to national educators who would like 
to empower their students with 21st century skills and competences as well as 
active online experimentations, solving real-life scientific problem and 
challenges, and independently learning practices. The assessment criteria for 
evaluating the students ILSs developed during the teaching IBL methodology 
at the Vasyl Stefanyk Precarpathian National University are outlined. At the 
same time, the necessity of development of new online laboratories fit to school 
education state standards and Ukrainian curriculum taking into account the 
contemporary pedagogical approaches and theories, such as inquiry based 
learning, motivational theories, cognitive load theory, experiential learning 
(reflection in or on action) is emphasized. The novelty of the scientific research 
is to substantiate the theoretical and methodological approaches of using 
Inquiry Based Learning of the Go-Lab ecosystem in the New Ukrainian 
School.

Keywords: online learning / remote teaching; Inquiry-Based Learning; 
Go-Lab ecosystem; virtual laboratories; Inquiry Learning Space.

ThisworkislicensedunderCreativeCommonsAttribution-NonCommercial-ShareAlike 4.0 InternationalLicense.
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GO-LAB ECOSYSTEM: USING ONLINE LABORATORIES IN A 
PRIMARY SCHOOL9

Online (virtual and remote) experiments are the essential part of the 
contemporary science, technology, engineering and mathematics (STEM) 
education. Although online experiments are broadly employed in higher and 
secondary school class instructions, they should still be presented in a primary 
school to teachers, education administration, and designers such as curriculum 
developers and assessment creators. This paper focuses on the planning and 
embedding online laboratories into primary school science curriculum. The 
challenges of implementation of different types of laboratories in a practical 
context are discussed as well. The integration of the laboratories is 
demonstrated using the Go-Lab ecosystem. The ecosystem consists of more than 
600 online laboratories, 40 inquiry applications, 940 inquiry learning spaces 
(ILS) that are presented with more than 30 languages (as at the time of writing 
this paper). Moreover, the Go-Lab platform supports teachers to realize science 
education by offering interactive domain-related applications that enable 
inclusive, active and engaged learning, providing students with tools that 
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support these forms of learning and train 21st century skills such as digital 
literacy, computational thinking, research culture, and creativity. The 
modernization of the school education encourages teachers to start modelling 
such students skills from their very early age. The paper shows all phases of 
embedding the laboratories into the inquiry environment. It describes several 
demanded activities that a teacher shall perform. It includes (1) mapping the 
lesson; (2) defining the lesson goals where the lab will be used; (3) establishing 
the type of the online experiments that should be embedded; (4) defining critical 
points of the usage of the experiment; (5) creating usage guide in a language 
suitable for the student age. The authors believe that the paper will be useful for 
primary school teachers as well as for developers of the online laboratories for 
elementary school students.

Keywords: Inquiry Based Science Education, Innovative Educational 
Technologies, Inquiry Learning Space, online laboratories, Go-Lab ecosystem, 
primary school.

INTRODUCTION

As a response to a shortage of science-knowledgeable people [1], the 
society becomes more and more engaging with STEM [2]. Hands-on laboratory 
practice is a critical component in the training instructional design of the lessons 
across all areas of study, beginning with kindergarten and continuing through 
post-secondary education. Research has shown that students with laboratory 
experience develop problem-solving and critical-thinking skills [3], as well as 
gain exposure to phenomena, materials, and equipment in a lab setting. At the 
same time, one of the main challenges in primary education is a conduct of the 
‘hands-on’ laboratory practices taking in account large classes and safety 
priorities.  Therefore, in recent years, blended science learning in primary school 
education has gained popularity as an innovative method to engage pupils in a 
safe active learning context. The blended learning ensures an inclusion and 
equity in education and increases employment of distance delivery modes for 
teaching to kids at various geographic locations and learning styles, in which 
online (virtual and remote) experiment is the essential part. 

Virtual and remote labs offer many advantages for primary school teachers 
over hands-on laboratories. We would like to mention some of them:

an introduction of the top-notch ICT developments and apps
in the educational process and, therefore, increasing students interest in 
the scientific world;

saving resources - no need in purchasing expensive equipment
and materials;
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 a design and visualization of scientific processes that is 
basically impossible in laboratory settings; 

 an observation of experiment processes in great detail and  at 
different timescales; 

 a safety during the work with dangerous materials and/or 
devices; 

 a rapid implementation of series of experiments with different 
input parameters; 

 real-time feedback; 
 rapid control of student learning progress; 
 offering scientific experiments in an inclusive class with 

children with different learning styles; 
 simultaneous application of a large number of students to the 

same experiment or laboratory; 
 conducting an experiment many times (at the student's 

request) 24 hours a day, 7 days a week, and so forth. 
Although one could assume that such an exciting tool should be used by 

primary school teachers widely, unfortunately, it is not quite so. From one side, 
the school teachers do not have enough time and support for merging and 
implementing contemporary methods such as flipped learning, problem-based, 
game-based and inquiry-based learning and so on, with online laboratories in 
their lesson instructions. From the other side, most of the existing online 
laboratories are created for the K12+ students, making their application in 
primary school even more complicated.  In order to introduce to the teachers the 
full cycle of virtual laboratories incorporation in the lesson, we use Go-Lab 
ecosystem [4]. 

To solve the above described problems, several visionary workshops were 
organized, the main task of which was planning, designing and building the 
teaching modules using Inquiry-Based Scientific Education (IBSE) approach in 
consolidation with online laboratories. The authors believe that such activities 
can encourage teachers to use created learning materials and modules in their 
classes. In the paper, the vital milestones of the IBSE implementation in lesson 
structure (Inquiry Learning Spaces) using Go-Lab platform are presented. The 
first part is devoted to the description of the Go-Lab ecosystem and advantages 
of using it in the primary school. The main steps of embedding the laboratories 
into the inquiry environment and several demanded activities that a teacher shall 
perform are presented in the second part. A brief description of how to make 
virtual laboratory and inquiry module efficient is included. The good examples 
of the Go-Lab repository will be shown. The conclusion will introduce the main 
findings and future activity. 
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Go-Lab ecosystem: inquiry based sceince education 
 
The Go-Lab ecosystem is the largest collection of online labs, interactive 

inquiry apps, and Inquiry Learning Spaces (ILS), also known in the literature as 
the Inquiry Learning Modules. This platform (online ecosystem) contains more 
than 600 online laboratories, 40 applications, and 990 ILSs in more than 30 
world languages (as at the time of writing this paper). Teachers can combine 
online labs and apps into Inquiry Learning Spaces, share these with their 
colleagues and students, and, as a result, attract pupils of all ages to online 
research, to create and test their own hypotheses, and to design STEAM 
educational games. 

The ecosystem offers the incorporated pedagogical scaffold for IBSE 
approach, which has been widely used in teaching science subjects over the last 
decade. This method enforces independent acquisition of knowledge, the search 
for scientific information, formulating hypotheses, and building and performing 
experiments and activities to prove or reject these hypotheses. "Many state and 
federal governments have mandated in such documents as the National Science 
Education Standards that inquiry strategies should be the focus of the teaching 
of science within school classrooms" [5]. Moreover, "inquiry experiments can 
provide valuable opportunities for students to improve their understanding of 
both science content and scientific practices" [6]. 

The Go-Lab ecosystem offers Inquiry Learning Cycle incorporated in the 
lesson structure. The Inquiry Learning Cycle [7] specifies the steps of an inquiry 
learning process. This cycle contains five main inquiry sequences: Orientation, 
Conceptualization, Investigation, Conclusion and Discussion (Fig.1).  

Briefly, Orientation phase intends to stimulate interest and curiosity about a 
lesson topic and to address a learning challenge through a problem statement. At 
Conceptualization phase students start to build research task generating 
hypotheses and research questions based on the stated in Orientation phase 
problem. The Investigation is devoted to activities such as exploration, 
experimentation, and data collection and interpretation. In the next phase, 
Conclusion, students design the conclusions based on the data obtained, 
compare the experimental findings and their stated previously hypothesis as well 
as write a scientific report. The Discussion sequence encourages students to 
present outcomes of an inquiry phase or of the entire inquiry cycle and discuss 
them with classmates. The Discussion is also the phase where students can 
either connect the performed science experiment with real-life situations, e.g. 
local community challenges, or plan and dig up further additional research with 
a set of questions. 
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Figure 1. Go-Lab Inquiry Learning Cycle. 

 
The Go-Lab ecosystem represents the basic scenario of Inquiry Learning Cycle 

used to create ILSs. However, a teacher can decide which phases to include into 
his/her ILS and what Pedagogical scenarios (“Better by mistake” [8], “Six Thinking 
Hats” [9], etc.) to use.  

In most cases, the Inquiry is used for studying STEM subjects in secondary 
and high schools. In today's requirements of educational reforms in many countries 
(especially the post-Soviet states), the questions of research culture and creativity of 
students, critical and computational thinking, and digital literacy development 
starting with elementary school are arising [10]. In this article, we present the 
methodological aspects applying IBSE with online laboratories teaching science 
topics in a primary classroom. The research shows that the guided-inquiry 
laboratory experiments had much more effect on students' academic achievement 
than the traditional teaching method [11], [12]. "Laboratory experiments which are 
inquiry-based learning supports students apply their knowledge; understand real 
world situations and supports discovery scientific facts and principles. In inquiry 
based learning environments, students are more active and they guiding their own 
learning processes" [13]. 
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Go-Lab Ecosystem: online laboratories 
 
For elementary school, Go-Lab ecosystem offers 263 out of 600 online 

laboratories for exploring various phenomena in physics, chemistry, geography, 
astronomy, etc. We selected several to show the best practice of creating online 
laboratories for the elementary school and, at the same time, to highlight the 
challenges of the design and development.  

For example, in "Splash: Virtual Buoyancy Laboratory" (Fig.2) students 
can design research objects using their properties such as mass, volume, and 
density, and drop these objects into a tube filled with a liquid. Additionally, 
students can select a density of the liquid. This allows the student to find a link 
between object motion and liquid density.  Moreover, students can measure the 
level of liquid displaced by the object and “discover” the Archimedes’ Principle 
[14]. The good example of use this laboratory in inquiry space is ILS “Floating 
and Sinking” [15]. 

 

 
Figure 2.  Splash: Virtual Buoyancy Laboratory (screenshot). 

 
The goal of the Electricity theme of elementary school learning is to 

describe and draw models for common static electricity concepts (static 
electricity, transfer of charge, induction, attraction, repulsion, and grounding). 
Interactive simulation (Fig. 3) helps students to reach this goal [16]. 
Experimenting kids rub a balloon on a sweater and then release it. The balloon 
flies over and sticks to the sweater. Students can perform this procedure many 
times; and every time, it proves the static electricity concept. The good example 
of use this laboratory in inquiry space is ILS “Staatiline Elekter” [17]. 
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 Figure 3. Balloons and Static Electricity Laboratory (screenshot). 

 
The "Geodesics" online laboratory (Fig. 4) helps pupils of elementary school 

to understand a geodesic concept – a curve representing the shortest path between 
two points on a surface. In real-life approach, kids can think of it as a route that a 
bird (or an airplane) would fly to get from one point to another (any wind effect 
should be ignored) [18]. 

 
Figure 4. Geodesics laboratory (screenshot). 

 
Another interesting example of the online laboratory is Collaborative Seesaw 

Lab (Fig. 5). The laboratory, devoted to pupils of 7-10 years old, aims 
simultaneously at understanding of how a seesaw works and promoting 
collaborative problem-solving skills [19]. Two students working at a distance share 
an online seesaw, where each student can only interact with one (either left or right) 
side of it. They place objects of different masses onto four different positions on 
their side of the seesaw. They can also pass objects back and forth between each 
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other. Two ILSs should be designed for each side of the seesaw, e.g., “How Does a 
Seesaw Work? - Version A” [20] is for its left side, and “How Does a Seesaw 
Work? - Version B” [21] is for the right side. 

 

 
Figure 5. Collaborative Seesaw Lab (screenshot). 

 
By checking the availability of online labs on Go-Lab ecosystem for the 

elementary school, we can figure out that out of 600 labs, 189 labs can be used to 
teach students of 9-10 years old, 53 ones –children of 7-8 years old and only 21 
laboratories - kids under 7 years old. Therefore, the selection of the right laboratory 
that fits the students’ needs and levels of their knowledge is a nontrivial task. 

In this research we use the strategy – employment of visionary workshops – 
created, tested and evaluated during the design and development of the remote 
experiment “Archimedes” [22],[23]. According to the teachers’ viewpoints 
collected during the visionary workshops, an online laboratory for primary school 
has to have the following characteristics: 

 be scientifically correct, and at the same time, simple in presentation 
and related to real life and children's experience in order to be understandable for 
students of this age group; 

 match to national  curriculum of the elementary school; 
 stimulate curiosity, creativity, critical thinking, and motivate to acquire 

a new knowledge in science; 
 drawings, objects, steering should be clear and logical for kids such 

that they can begin and complete the experiment on their own; 
 have balance between cognitive load and game components and 

features; 
 have intuitively understandable instructions for conducting of 

experiments. 
The pre-laboratory or pre-experiment videos and quizzes can help students to 

be better prepared for the laboratory and increase their understanding of the theories 
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and concepts presented. The video or cartoon explanation can also be incorporated 
in different stages of experiment for comprehensive guide on laboratory procedures, 
important safety considerations as if it would be a real experiment, and waste 
disposal instructions if needed. Students watch video, e.g., on how to properly use a 
microscope, and solve quizzes before they start to conduct their experiment.   

Also, it was mentioned that the main challenge of creating online laboratory 
for elementary science curricula lays in a visualization of simple and obvious things 
such as dissolution of substances in water, the qualitative and quantitative properties 
of materials (water, gas, glass, etc.). 

 
Go-Lab Ecosystem: ILS & visionary workshops 

 
The Go-Lab ecosystem, being present already for four years in Europe, offers a 

large number (more or equal than 100) of ILSs in English (245 on the day of writing 
this text), Portuguese (106), Greek (112), and Romanian (100) languages. At the 
same time, East European countries such as Poland, Lithuania, Latvia, Hungary, 
Slovakia, Ukraine, and so on, in reforms of their school education system need such 
tool for implementing contemporary pedagogical science methodology in their 
teaching instructions. The visionary workshops programs have been developed to 
migrate Go-Lab ecosystem in the direction of Eastern Europe and adapt best 
practices of employment of IBSE at European schools in different languages. In this 
paper, we will present the results of work during several visionary workshops in 
Ivano-Frankivsk, Ukraine. The teachers of primary schools of Ivano-Frankivsk and 
its region participated.  

From the beginning of the visionary workshops, the Go-Lab ecosystem in 
glance was introduced. According to the research, the online labs are the basis of 
any pedagogical scenario of Inquiry Learning Space [11]. In order to embed the 
online laboratories into the inquiry environment a teacher shall perform several 
demanded steps. These steps were carried out through the workshops. 

The ILS design should begin with its mapping. A teacher should decide what 
physical or chemical processes will be explored, what parameters will be studied; 
what variables would be understandable for their students and how to introduce 
these variables in the ILS. Teacher should carefully think about the presentation of 
the chosen topic in the ILS to inspire his/her students. It could start with the 
orientation in the topic by storytelling, real-life examples or problems that are 
known and may be obvious to their students, activity refreshing previous 
knowledge, or even with an educational game. Teacher should keep in mind the 
students’ age and their level of knowledge. At this stage, it is critical to show 
students the significance of the learning topic for everyday life of their friends, 
families, and they own. Mapping the ILS, it would be helpful to write down 
possible challenges that can appear with formulating the hypothesis and research 
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questions, with performing experiment, collecting data, and working on the 
conclusion. The guided questions on the conceptualization, conclusion and 
discussion stages could reduce and even eliminate students’ frustration and 
incorrect thinking. It would be beneficial to ask students to produce research report 
in a creative form such as drawings, clay crafts, songs, fairy tales, etc.   

 When the structure of the ILS is established, the lesson goal where the lab will 
be used should be defined. Teacher should set up the intended learning outcomes 
and their measurements. At this stage, based on prior job, teacher can select an 
online experiment that should be embedded. For elementary school students, a plan 
of the experiment defining critical points should be provided by a teacher with an 
explanation of a theoretical and practical context behind it, with possible errors that 
can happen, safety policy, etc. The video or cartoon instruction can help in this 
case. The guide and visual presentation should be in a language suitable for the 
student age. 

Despite the difficulties in the presented above scheme to build the ILS, the 
process of the ILS producing and mastering is fun (according the feedback of the 
visionary workshop participants). On the Go-Lab repository [4] one can find 
numerous nicely created ILSs.  Here we describe as an example two ILSs: “The 

created by Nataliia Romanyshyn and David Sousa & Priscila Doran, 
correspondingly. 

 
a. ILS “The Adventures of the Droplet” 

ILS “The adventures of the Droplet” (Subject Domains: Environmental 
Education, Geography, and Earth Science) is designed for students of 7-10 years old 
[24]. This delightful ILS introduces the concept of the water cycle in a funny and 
enjoyable way. Even the inquiry sequences of the cycle are presented in exciting 
and inspiring manner: Let's start!, Learn!, Play!, Summing up!, Let's discuss!, Rate 
it! (Fig.6). 

The ILS author is inviting a little kid to journey and asking to refresh the prior 
knowledge in the form of a short quiz. Then the student is asked to watch a video 
about a trip that a droplet has made. Since kids cannot focus for a long period at one 
subject matter, the video suggested to pupils is short, less than 1 min long. The 
reflecting tool allows for focusing students’ attention on the essential components of 
the topic.  The experiment about the natural water cycle is given in a game setup. 
The Concept Map is used by the teacher to check student’s reflection on the travel 
of water around the world. The teacher asks student to share their observation and 
make a simple conclusion. A little fairy tale and set of questions finalize the ILS. 
Try this ILS to feel out the beauty of it! 
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Figure 6. “The adventures of the Droplet”, ILS Phase: Play! (screenshot). 

b. ILS “Humans and Bees” 
 
ILS “Humans and Bees” (Subject Domains: Biology, Chemistry, 

Environmental Education, Geography and Earth Science) is designed for students of 
7-16 years old [25]. In this ILS student will reflect on the link between humans and 
bees, and research the possible human factors that affect bees in both positive and 
negative ways. Students will use an online simulator that allows for the variation of 
bee numbers, flower numbers and their influence on each other. Furthermore, 
students will learn about the scientific method and procedure that they have to have 
in mind when making a scientific research (Fig. 7). 

 
Figure 7. “Humans and Bees”, ILS Phase: What would happen if the world 

ran out of bees? (screenshot). 
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After the performed research, the students independently come to some 
conclusions, use tools to check if their hypotheses at the beginning of work with this 
learning space have been valid. It is very important to encourage students to work in 
groups or pairs, since they may take advantage of the knowledge gained from each 
other and develop 21st century skills of collaborative work and communication. To 
do this, use the Phase: Share with your class and discuss! – where the following 
task: “Now ... what do you think that humans could do to improve their behavior 
towards bees? Imagine that you were invited by the government to produce an 
awareness campaign to teach citizens about personal choices that could help to 
protect the bees. What would you create? What advice would you give? Work with 
your group to create something like this and upload you work below” is suggested. 
While students work on their own following the scaffold of ILS, the teacher has the 
opportunity to monitor the results of each student (the time and quality 
corresponding to the performance at the phases of learning) with the help of 
Learning Analytics apps – platform-specific evaluation tools [10]. 

Analyzing the published ILS, teachers indicate that it is crucial that the ILS 
contains an extremely diverse training material: online lab, problem questions, 
video clips, games, illustrations, reflection activity, guides, etc. From such massive 
collection it is easy to build the teaching materials for a large variety of learning 
styles.   

 
CONCLUSIONS 
The ILS is the space where an engaged, active, independent, and meaningful 

learning process in science curricula for all education sectors is incorporated. The 
ILS is the personalized learning environment for students where they can conduct 
scientific experiments, develop research skills, and gain new knowledge by 
themselves. Such approach helps students to build the responsibility in a smart, 
sustainable, and inclusive career development, to be responsive to the social 
challenges, and to be prepared for the life-long learning action. The ILS is the 
supportive tool for a development by students of innovative, creative, and digital 
skills. It also helps to manage different students’ learning styles. Moreover, the ILS 
is suitable for kids’ education at home or at hospitals. Thanks to contemporary 
communication instruments, various learning resources including inquiry-learning 
spaces and online experiments are available for students worldwide. This is a great 
solution to illuminate the challenges and meet the demands of growing globalization 
in education.   

The organized visionary workshops show an impressive interest of primary 
school teachers of the Ivano-Frankivsk region in the Go-Lab ecosystem. This allows 
estimating that Go-Lab ecosystem will be in excessive demand by teachers of 
primary schools in Ukraine and in other East European countries. It demonstrates 
that the requirements of the online laboratories that match primary school curricula 
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and age of the students need a close collaboration between developers of online 
laboratories, games and simulations, and representatives (teachers, trainers, 
lecturers, museum employees, and policy-makers) of primary education in formal, 
non-formal and in-formal settings. Besides this, organization of regional orientation 
workshops for teachers and school leaders will be beneficial to facilitate the Go-Lab 
ecosystem implementation in schools framework, especially in mountain and rural 
regions. During this motion, large number of teacher will become multipliers 
prepared for further distribution the IBSE approach in primary teaching instruction. 
In addition, different guided instructions such as “Creating ILS in 5-10 steps”, “Go-
Lab ecosystem in MOOC”, etc. available in national languages and, as a result, 
eliminating the language barrier, will promote the use of the Go-Lab ecosystem 
even more broadly.   

The first detached implementation of ILSs in the schools of the Ivano-
Frankivsk region shows students’ inspiration and enthusiasm for such kind of 
learning exercise. Based on this success, the authors have decided to continue the 
research on the implementation of the IBSE in the ILS format in the regular 
curriculum to obtain quantitative data on the IBSE impact in the elementary school. 
The topic proposed for these studies is “I explore the world”. The further research 
results will be published in the journals and will be available on the project website. 
We believe that this paper will be useful for educators in formal, non-formal and in-
formal settings of elementary education as well as for developers of the online 
laboratories for elementary school students. 
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On the basis of elaboration of psychological and pedagogical literature and 
practical experience of the outlined problem, the peculiarities of introduction of 
STEM-education in secondary schools of remote and hard-to-reach mountain 
regions are analyzed in the article. The basic problems and contradictions are 
revealed, the basic approaches to their solution and qualitative realization in 
educational establishments are determined. The article deals with the problem of 
organization of STEM education in secondary schools located in remote and remote 
regions of Ukraine, reveals possible ways of access of students of these schools to 
qualitative education. Relevance of the problem for educational space indicates 
insufficient use of innovative technologies and algorithms in the educational 
process of various educational institutions.  
The author describes the main factors influencing the work of schools in 
mountainous areas, points out the socially important task of improving the training 
of students in the field of natural and mathematical education, which determines the 
search for new ways of organizing training. 
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Abstract. The article offers detail analysis of the notion literacy from various 
perspectives; traces its evolution from the original understanding (the ability to read, 
write, and use arithmetic) up to the contemporary complex interpretation by numerous 
sources, encompassing the multiple meanings and scopes of unquestionably vital 
competencies. Besides, the author emphasizes the relevance of teaching/learning 
Geocultural scientific literacy as an education discipline in institutions of higher 
education in general and understanding its components in particular while preparing 
teachers for New Ukrainian School. The paper stresses that modern pedagogical 
education of Ukraine, is an integral component of the European educational space, 
aimed at forming a professional with firm scientific knowledge, ability to transmit it 
within the subjects of the academic process and is capable of active and effective 
livelihoods in a multinational and multicultural environment. Thus, solid knowledge of 
geocultural scientific literacy provides the perfect grounds for international cooperation 
in education sector, understanding uniqueness of relationships between the cultures, 
communities’ members, natural environments, politics, history and other measurements. 
This knowledge serves the basis for studying many university disciplines. 

Keywords: literacy, scientific literacy, geocultural scientific literacy, lifelong 
education, fundamental skills, education sector, future primary school teachers. 

 
I. INTRODUCTION 
 
Geocultural scientific literacy (GCSL) is not a completely new phenomenon in the 

scientific world. Some its aspects were thoroughly defined by eminent domestic and 
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foreign scholars. Edwards T. (2007) dealt with the problems of constant culturalization 
and geocultural issue, Cajkler, W. and Wood, P. (2016) successfully studied pedagogic 
literacy in initial teacher education; John A. Moore (1995) recognized the importance of 
teaching/learning both cultural and scientific literacy at higher education institutions. 
Ukrainian scholars disclose the issues of crosscultural literacy of modern teachers in the 
methodological context. For example, Semikin M.( 2013) points to the necessity of 
extended investigating the mechanisms of pedagogical transmission of crosscultural 
knowledge in the educational and cultural scope, monitoring and the following theoretical 
and methodological analysis of students’ level of mastering scientific knowledge, 
received due to the realization of interdisciplinary connections principles are proved [14]. 

However, its notion sometimes is misunderstood and what is worse even limited to 
some particular components by some domestic scholars. Thus, we find it relevant to 
thoroughly explain and interpret this issue. 

Literacy is crucial in helping us understand the world we live in. From the time we 
wake up to the time we go to bed, we are constantly interacting with the world around 
us. Firstly, let us make clear understanding of the notion literacy. However, you will not 
find a single interpretation as different sources and researchers offer different points of 
view on its understanding. The meaning of literacy in the English Dictionary is 
predictable: this is the ability to read and write, and use arithmetic. Therefore, it seems 
that everybody has a good idea what literacy is. Nevertheless, together with traditional 
understanding there are other more important components of literacy, which today 
encompasses much more than that.  

The original meaning of the English word literacy is different from its translations 
in some other languages. In English history, the word ‘literate’ mostly meant to be 
‘familiar with literature’ or, more generally, ‘well educated, learned’. Only since the late 
nineteenth century has it also come to refer to the abilities to read and write texts, while 
maintaining its broader meaning of being ‘knowledgeable or educated in a particular 
field or fields’. Since the middle of the twentieth century, scholars have given much 
attention to explain the definition of literacy. Scientists in such fundamental disciplines 
as Psychology and Pedagogy, Economics, Linguistics, Sociology, Anthropology, 
Philosophy and History have engaged in continuous and, often, highly contested debate 
over the meaning and definition of the term literacy and how it is related to the deeper 
and wider notions of education and knowledge. Taking into account these arguments, 
including the numerous traditions, critiques and approaches to literacy, we attempt to 
understand literacy: 

- as an autonomous set of skills; 
- literacy as applied and practiced; 
- literacy as a learning process; 
- literacy as text.  
These broad areas of investigation contain almost all theoretical understandings of 

literacy 
 
. 
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II. RESULTS AND DISCUSSION 
 
2.1 EVOLUTION OF THE TERM “LITERACY” 

Nowadays evident changes in society effect all spheres of economy from 
agriculture to healthcare and education. In “Education for All Global Monitoring 
Report” (2006) it is mentioned that “literacy is a key outcome of education; it is difficult 
to separate the right to literacy from the right to education or the benefits of literacy from 
those of education” [3]. The official home web page of Alberta Education (Alberta 
province, Canada) offers the following definition of literacy as the ability, confidence 
and willingness to engage with language to acquire, construct and communicate 
meaning in all aspects of daily living. Language here is explained as a socially and 
culturally constructed integral system of communication.  

However, the contemporary meaning of the term has been expanded to the ability 
not only use languages, numbers, images, computers, but many other basic means to 
understand, communicate, gain important knowledge, and use the typical symbol 
systems of a certain culture.  

Together with all the changes in society, numerous complex globalization 
processes and informatization of all spheres of economy, the concept of literacy is being 
expanded in many world countries to include skills to access knowledge through 
technology and to assess sophisticated contexts. The key to literacy is reading 
development, skills of being able to understand spoken words, decoding written words 
for deep understanding of some information. When these skills are acquired, the learner 
can gain complete language literacy. That is to be able to critically analyze printed 
information, write with accuracy and consistency, use text information for decisions 
making and solving problems, creating new contents and ideas. The inability to do so is 
called illiteracy. Numerous official documents, including the Persepolis and Hamburg 
Declarations, offer a wider detail interpretation of literacy beyond the skills of reading 
and writing. Literacy can include access to information on scientific and technical 
knowledge, to means of using the benefits of culture and media (Organization of 
American States, 1948; United Nations, 1995; UNHCHR, 1969). Literacy is also 
interpreted as a foundational, universal life skill. 

Moreover, United Nations Education Scientific and Cultural Organization 
UNESCO looks farther ahead and defines literacy in a more complex way – “the ability 
to identify, understand, interpret, create, communicate and compute, using printed 
materials associated with varying contexts. Literacy involves a continuum of learning in 
enabling individuals to achieve their goals, to develop their knowledge and potential, and 
to participate fully in their community and wider society” [3].  

At the same time UNESCO roundtable (2003) emphasizes the goal of 
universal literacy under the motto “Literacy as Freedom”, “reflecting the evolution 
of the concept of literacy: beyond its simple notion as a set of technical skills of 
reading, writing and calculating. . . a  plural notion encompassing the manifold 
meanings and dimensions of these undeniably vital competencies. Such a view, 
responding to recent economic, political and social transformations, including 
globalization, and the advancement of information and communication 
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technologies, recognizes that there are many practices of literacy embedded in 
different cultural processes, personal circumstances and collective structures”.  

Institutions of higher education are constantly seeking techniques that 
encourage students to become more globalized in their perspectives. Universities’ 
administrations and Ministries of education encourage students to participate in 
numerous international exchange programs. Emphasis on academic 
internationalization is one of the driving forces factors of higher education reform in 
Ukraine and in the world. In accordance with the Mobility Strategy of European 
Space of Higher Education Area 2012, countries are encouraged to develop and 
implement national strategies for internationalization and mobility [6].  

The starting point for this process is generally considered to be globalization with 
supporting factors, such as: convergence of national systems of higher education, 
introduction of international education, formation of the model of life-long learning 
integrated into the global educational community. 

Thus, an additional remarkable trend interprets literacy in relation to technology, 
civic engagement and lifelong learning, placing specific prominence on the potential of 
communication technologies to sustain and advance cultural and linguistic multiplicity. 

 
2.2 DETERMINING GEOCULTURAL SCIENTIFIC LITERACY 

Changes and development of information technologies in the world lead to 
multiplying of literacies. Actually nowadays, the word literacy is often used to mean 
being generally competent at / having a reasonable knowledge of something. Many 
researchers understand literacy from another, quite a different perspective, as knowledge 
that is related to a specified subject (for example, computer literacy - knowledge of how 
to use a computer; or cultural literacy - knowledge of the culture you live in, assessment 
literacy, etc.). For the las decade the following terms have appeared in scientific 
literature related to literacy:  

 Digital literacy / digital information literacy  
 Pedagogical literacy  
 Library literacy  
 Computer / information technology / electronic / electronic information 

literacy  
 Media literacy  
 Internet / web / network / hyper-literacy and more. 

The notion scientific literacy has been used in the literature for more than four 
decades (Gallagher & Harsch, 1997), although not always with the same meaning 
(Bybee, 1997). Many understand it as a simple term and its major advantage is that it 
sums up, at the school level, the intentions of science education. However, there are 
researchers who see scientific literacy aligned with ‘knowing science’, limited to the 
intellectual components expressed above, and this view is particularly prevalent on the 
internet (those researches devote a central role for the knowledge of science). This idea 
is strongly supported by science teachers today.  

On the other hand, scientists who see scientific literacy referring to a society 
usefulness understand in in a wider context. They interpret this phenomenon as a 
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requirement to be able to adapt to the challenges of a rapidly changing world. Such point 
of view recognizes the need for reasoning skills in a social context, and above all, this 
perspective states that scientific literacy is for all, having little to do with science 
teaching; the need of functionality as a citizen within a society (at home, at work, in the 
community), not purely at a knowledge level, but in making decisions and acting as a 
responsible person. Only the last, however, may be suggested as emphasizing socio-
scientific decision making, where it is not the changes to the natural world alone that are 
the focus, but also the way of thinking. 

Cultural literacy is a term suggested by E. D. Hirsch (2001), referring to the 
ability to understand and participate fluently in a given culture. “Cultural literacy is an 
analogy to literacy proper (the ability to read and write letters). A literate reader knows 
the object-language’s alphabet, grammar, and a sufficient set of vocabulary; a culturally 
literate person knows a given culture’s signs and symbols, including its language, 
particular dialectic, stories, entertainment, idioms, idiosyncrasies, and so on” [4]. 

Defining geo-literacy we attempt to mention it provides the tools that will enable 
communities not only to protect cultural resources and reduce conflicts or 
misunderstanding in education sector, but generally to improve the quality of life 
worldwide.  

Thus, after studying a number of researches in cross-cultural interaction, we can 
definitely express a deep concern about the predominant lack or even complete absence 
of thorough geographic and cultural (geocultural) knowledge among most students of 
institutions of higher education of both their own native land and countries beyond it. Of 
course, this is not bare Geography and we do not aim to teach students geographic 
location and features of the world countries. Our goal is to throw the light upon 
geocultural understanding between people communicating in the contemporary world of 
globalization. Our concern about this issue is rather caused by the lack of geocultural 
comprehension in the scientific world and consequently, misunderstanding, barriers, 
boundaries, mistakes, errors, made by people in education. 

After thorough analysis of a wide range of definitions and interpretations of 
literacy in world theory and practice, we will attempt to offer one more field of 
knowledge – geocultural scientific literacy. In our understanding, Geocultural scientific 
literacy implies the multisided competence of an individual’s awareness of place, 
orientation, cultural understanding and ability to distinguish and critically evaluate 
spatial relationships in the international community for scientific decision-making, 
problem solving, developing one’s own knowledge and potential, active participating in 
local and world community and general scientific lifelong education. It is built upon the 
most fundamental geographic, cultural, historic skills such as locating places, 
understanding the geocultural context of current events, developing a spatial perspective, 
thinking ability beyond one’s own culture and learning to use innovative education 
approaches, geographic and scientific tools (maps, global information systems, active 
learning resources, apps, and so on).  
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We believe that GCSL as a university discipline might have important educational 
benefits for both students and the academic staff. The latter have enjoyed high level of
professional independence and pedagogic freedom for now in relation to the development 
of the curriculum, choice of didactic material and responsibility for the direction of 
professional growth and development. However, since the beginning of the XXI century 
teacher’s work has been characterized as ‘qualification and quantification of value’, a 
trend towards a ‘marketization’ culture in education. In our opinion, this phenomenon has 
two sides: positive and negative. Advantageous is the increase in raising standards of 
higher education. Teachers get more and more opportunities of their professional growth 
by visiting numerous trainings and exchange programs domestically and abroad.

Wide possibilities of geocultural scientific interaction within online education 
became another popular and efficient step for teachers’ self-education where they can get 
professional knowledge provided by world famous universities. On the other hand, 
teachers feel constant pressure over what is going on in educational institutions and what 
teachers do in their classrooms; higher demands for teaching proficiency and readiness to 
fulfil wider professional responsibilities. Such an approach appears on a regular basis as a 
primary principle of educational reform in Ukraine. 

Teacher standards are increasingly becoming a characteristic feature of national 
education systems. Thus, we strongly feel the necessity to put forward an alternative 
vision for understanding the ‘professional growth’ of teachers. Moreover, education must 
play a crucial role in defining and recognizing GCSL in order to single out educational 
problems and seek solutions. The individuals who deal with the issue and try to study it 
deeper or transmit knowledge to their students are in a unique position to be central to 
reforming the educational system in ways that will make it more effective. In the 
universities, teachers attempt to define and enhance the grounds of GCSL and educate 
those who will teach primary school children in modern classrooms, equipped according
to the requirements of the New Ukrainian School, and who will become model citizens of 
Ukraine.

GEOCULTURAL
SCIENTIFIC
LITERACY
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The educational content of GCSL will make it possible for students to become 
acquainted with geographical and cultural peculiarities of their native land and some 
English-speaking countries more profoundly. To accomplish this objective, students will 
be acquainted with innovative learning tools based on English-language educational 
electronic resources, which are already successfully and effectively practiced by their 
counterparts from the European leading institutions of higher education. As a result, the 
university graduates who will definitely become New Ukrainian school teachers can 
describe children how the world works and promote primary school children’s readiness 
to have systemic understanding of the Motherland and foreign countries, geocultural 
reasoning skills, and systematic decision-making capability and other skills and 
competences which are crucial for our society.  

 
3. CONCLUSIONS 

Modern pedagogical education of Ukraine, as an integral component of the 
European educational space, is aimed to form a professional (Bachelor / Master) who has 
firm scientific knowledge, ability to transmit it within the subjects of the academic 
process and is capable of active and effective livelihoods in a multinational and 
multicultural environment. Future primary school teacher should have a developed sense 
of understanding and respect for other cultures and demonstrate it to the school children; 
be able to live in peace and harmony with the representatives of different nationalities, 
races, and beliefs. Such a teacher, being a citizen of Europe and adhering to universal 
human values, at the same time remains the unique bearer of own ethnic culture, able to 
provide students with the culture of different peoples living in one country and on one 
continent (Europe), creating the conditions for the emergence of a sense of trust and 
solidarity between them, ability to interact. 

Thus, solid knowledge of geocultural scientific literacy provides the perfect grounds 
for international cooperation in education sector, understanding uniqueness of 
relationships between the cultures, communities’ members, natural environments, 
politics, history and other measurements. This knowledge serves the basis for studying 
many university disciplines. International cooperation is currently being considered as 
one of the main indicators of the definition of quality in the field of education and science 
and, at the same time, one of the main tools for its maintenance and enhancement. 
Therefore, almost all institutions of higher education around the world are engaged in 
international activities and seek to expand them. 

Taking into account the above-mentioned data, we may conclude Geocultural 
Scientific Literacy an efficient study for all who intend to work in education sector as the 
main purpose of this study deals with getting students acquainted with cultural and 
geographical features of some countries, trends and prospects of international cooperation 
in the conditions of globalization.  
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SPECIFICS OF VISUALIZATION OF STUDY MATERIAL WITH 
AUGMENTED REALITY WHILE STUDYING NATURAL

SCIENCES25

Augmented reality (AR) gives the ability to visualize an object (atoms and molecules, 
their interference, circuits of the devices, technological processes, etc.) as much as 
possible, meaning to convert a 2D image to 3D, as well as “make it alive”. The objective 
of the work is development of a mobile application designed for reproduction of study 
material in natural sciences using Augmented Reality. The main task is the selection and 
creation of 3D-study demonstration material and video data of practical works and 
laboratory experiments, according to the current programs in physics, chemistry, 
biology for secondary education establishments, which can be used by the teacher and 
pupils to prepare an effective performance. Two methods of augmented reality 
implementation were combined for maximal visualization of the study material. The first 
one is using 3D-images, which made the 2D-images of handbooks “alive”, converting 
them into 3D, with animation ability; the second one is reproduction of the developed 
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video material on mobile devices by “connecting” them with individual markers for any 
practical or laboratory work. A mobile application for reproduction of video data in 
natural sciences provides the pupil with an ability to find out about the safety regulations 
before the work performance, chemicals and equipment, necessary for its performance 
and with the course of work in video. Pictures of laboratory work elements were chosen 
for the mobile app; they were created on “Vuforia” platform, realized in software as 
augmented reality objects with a multiplatform instrument for development of two- and 
three-dimensional applications, named “Unity 3D”. Implementation of augmented 
reality objects will increase the level of data memorization as a result of interactivity of 
its image in 3D, will give the opportunity the modern teacher to explain a big volume of 
theory fast and understandable, update the demonstration of study material, and for the 
pupils to memorize it effectively, will improve the critical thinking, boost motivation for 
study and will give the ability to gain some skills while performing the experiment.

Keywords: information and communication technologies; augmented reality; mobile 
learning; mobile application; 3D-visualization.

Rationale. Nowadays, the development of information and communicational 
technologies allows to modernize the education process in general schools, utilizing 
various trends of the contemporary education. New methods of teaching natural 
sciences, as well as chemistry, have to deal with up-to-date requirements for using 
information technologies (Midak, 2017, pp. 54-57). Applying information and 
communicational technologies (ICT) within chemistry training allows to intensify the 
educational process, accelerate the knowledge and experience transfer, as well as 
upgrade the quality of study and education (Midak, 2017, pp. 54-57). Multi-media 
presentations, Internet-resources during the lessons give teacher an opportunity to 
explain the theory understandable, increase the pupils’ interest for study, keep their 
attention in a better way.

At the same time, natural sciences are mostly experimental ones. An effective 
pupils’ knowledge perception in these subjects depends not only on the way of 
presenting the theory, but also on accomplishment of the experimental part in practical 
works and laboratory experiments, which demands decent theoretical background both 
from the teacher and the pupils. Besides, the nowadays condition of material support of 
the majority of schools demands an update and does not allow a proper performance of 
practical works and laboratory experiments by the pupils. 

One of the methods of solving this problem while training upcoming natural 
sciences teachers is gaining mobile learning and augmented reality skills within physics, 
chemistry, biology and natural sciences lessons in secondary school establishments, 
which nowadays is an extremely crucial task of learning process modernization.

Analysis of the science investigations. In the modern era, there are a lot of views 
about the definition of mobile study (Midak, 2017, pp. 211-214). The European 
eLearning Guild defines it as (BBC News, 2017) any activity, allowing people to be 
more productive in consumption, interference or creating information by compact digital 
gadgets, if they do these actions on a regular basis, has a reliable connection and the 
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gadget can be stored in a pocket or a little bag. In this case, using present day mobile 
gadgets (iPhones, smartphones, tablets etc.), which are an inevitable attribute of a 
general school pupil, can be easily used for realization of BYOD (Bring Your Own 
Device) conception, known as the most prospective ways for increasing the education 
quality (Plyevako, 2015, pp. 54-57). Providing the study material on a mobile device the 
pupil can be prepared for performance of practical and laboratory works in natural 
sciences, provided with safety regulations and the performance technique (Midak, 2018, 
pp. 184-187), the study material can be visualized and explained in a qualified manner.

Visualization of the study material makes its perception and memorization easier. 
Natural sciences require a decent illustration of the theory. The properly-selected 
demonstration material helps understand various processes and phenomena, the structure 
of chemical compounds as well as mechanisms of their interference in a better way. 
Usual 2D-images of the traditional handbooks, textbooks do not give the full image 
about spacial structure of molecules, mechanisms of chemical reaction paths, etc. In this
way, for an effective study of natural sciences it is more than reasonable to use different 
demonstrations, which are impossible without using multi-media presentations, Internet-
resources, special chemical programs, simulation programs and augmented reality 
programs.

Augmented reality (AR) is a concept that defines a process of augmentation the 
existing reality with virtual objects (Shabelyuk, 2014, pp. 215-218). The communication 
with virtual reality is performed on-line. For a proper effect a web-camera is required, 
the image from the camera will be augmented with virtual objects.

Augmented reality (AR) gives the ability to visualize an object (atoms and 
molecules, their interference, circuits of the devices, technological processes, etc.) as 
much as possible, meaning to convert a 2D image to 3D, as well as “make it alive”. Per 
A.Vovk (BBC News, 2017), thanks to AR, allowing to visualize information, show 3D-
models, the pupils can receive it ready to be precepted and they will not waste time and 
cognitive efforts on its interpretation.

Per Ronald Azuma (Shabelyuk, 2014, pp. 215-218), the augmented reality can be 
defined as a system, which:

1) Combines the virtual and the real;
2) Interferes in the real-time environment;
3) Works in 3D.
The modern implementation of this technology mostly looks like this: a special 

image-marker is placed in front of a web-camera, plugged in to the computer 
(Shabelyuk, 2014, pp.215-218, Kravets, 2017, pp. 151-154). It can be a two-dimensional 
image, printed out on a regular sheet of paper. A special program, loaded on the 
computer, analyzes the image received from the camera, and augments it on the monitor 
screen with virtual objects.

With the development of the AR the demonstration material set will also change, 
because the massive models won’t be as necessary (Matviyenko, 2015, pp.157-159).
The teacher will just have to place a small marker-image in front of the camera and 
project an already augmented image to the screen. The image is beneficially different in 
ability to be modified, reverted, zoomed (Matviyenko, 2015, pp.157-159). There will be 
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an ability to view three-dimensional halls, zoom in objects without a microscope, to 
investigate the geometry of molecules just sitting in the class. 

Research objective and goal. The objective of the research is creation of a mobile 
application for reproduction of the study material in natural sciences using Augmented 
Reality. The main goal is the selection and creation of 3D-study demonstration data and 
video material of the practical works and laboratory experiments, according to current 
program requirements in physics, chemistry, biology for secondary education 
establishments, which can be used by the teacher and effective preparation for its 
performance. 

Statement of the basic material. 
Two methods of augmented reality implementation were combined for the 

maximal visualization of the study material. The first one is utilization of 3D-images, 
which made the 2D-pictures of handbooks alive, with animation support; the second one 
is reproduction of the developed video-data on mobile gadgets by “connecting” to 
individual markers for every practical or laboratory work. 

The stated methods give the opportunity to apply different approaches for using 
augmented reality in education (Tarng, 2012, pp. 62-66, Chien, 2010,  Núñez, 2008, pp. 
271-277, FitzGerald, 2012, pp. 2-5, Kaufmann, 2003, pp.339-345) that can be 
provisionally divided into three main groups: 

1) Visualization of 3D pictures to create a demonstration image of the study 
material. 

So, during an explanation of the atom structure, in case of 3D-visualization of n 
atom model, the pupil receives, an image, provided on the fig. 1, which gives an ability 
to understand the structure of the compound, mechanisms of chemical bonds and course 
of chemical reactions. 

 
Fig. 1.AR 3D-image of an atom model, generated with AR. 

 
Pictures 2-3 provide us with examples of 3D-images, generated from 

specifically developed 2D markers-images for organic chemistry (fig. 2) and crystal 
chemistry (fig. 3). 
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                                                                  b) 
Fig. 2. AR 3D-images of a molecule of csylene (a), and a snip on a molecule of 

cellulose (b). 
 

      
                                                   b) 
Fig. 3. 3D-images of crystal grating of sodium chloride: view from the side 

view from above (b), generated with AR. 
 

2) Recognition and marking the real objects. 
The stated approach gives an opportunity to develop video material for the 

experimental part of studying natural sciences. Taking to consideration the fact that 
mobile gadgets are simple, effective and, nowadays, popular in the pupils’ 
environment, the study material is appropriate to be reproduced not through a 
traditional PC, but with a mobile application (Midak, 2017, pp. 211-214). In order 
to improve its portability and to decrease the resource consumption of the mobile 
gadget, the stated project was realized with a system of “connecting” the video 
material, located on an open-to-public Internet-resource, to special images-
“markers”, developed according to the subject of every practical or laboratory work. 

Pictures of snips of a practical work or a laboratory experiment, developed by 
“Vuforia” platform, realized in software, as objects of augmented reality with a 
multiplatform instrument for development of two- and three-dimensional 
applications “Unity 3D”, were chosen as “markers”. Fig. 4-6 show examples of 
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“markers” developed for practical works in chemistry for pupils of 7 – 9th forms and 
parts of video-reproduction on a mobile gadget: 

- Practical work#5 (7th form) “Production of aqueous solutions with a stated 
weight percentage of the dissolved solids” (Fig.4) 

- Practical work#1 (8th form) “Analysis of physical characteristics of 
chemicals with different types of crystal grating” (Fig. 5) 

- Practical work#5 (9th form) “Identification of organic compounds in meal 
products” (Fig. 6) 

The developed video data demonstrate the performance of practical works and 
laboratory experiments in chemistry, provided by the program, by an experienced 
lab assistant, with compliance to all the safety regulations in the chemical 
laboratory. This gives an opportunity for the pupil, while preparing for the practical 
work, to study all the equipment and chemicals, needed for the work performance, 
its content, experiment performance course and the appropriate safety regulations. 
Such method of information transfer provides the pupil with an ability to see the 
correct techniques of work performance and to represent it during the lesson in a 
school chemistry class. Besides, the program requirements in chemistry provide a 
performance of a home experiment. In our opinion, for performance of experiments 
at home, and for compliance of the safety rules during the performance, 
individually, without a teacher, this method is significantly effective.  

 

 
 b) 

c) d) 
 

Fig. 4. Title and back (b) parts of a «marker» for practical work in 
chemistry in the 7th form and snips of its video reproduction (c, d). 
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 b) 

  
c) d) 

 
Fig. 5. Title and back (b) parts of a «marker» for practical work 1 in 

chemistry in the 8th form and snips of its video reproduction (c, d). 

 
 b) 

 
c) d) 

 
Fig. 6. Title and back (b) parts of a «marker» for practical work 5 in 

chemistry in the 9th form and snips of its video reproduction (c, d). 
 
Preview of the video by the pupils with the practical work, as well as with 

home chemical experiment has an advantage above usual handbook reading, 
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because it turns on the perception activity, gives an opportunity to learn some rules 
of using chemical glassware and the basic approaches to work with them, boosts 
creativity. If there is no glassware or chemicals in the chemistry room, the pupils 
will have the possibility to find out about the practical work with a video lesson. 
Utilization of this mobile app would be really appropriate for pupils with special 
needs, that learn most of the study material at home and don’t have ability to visit 
chemistry lessons in schools and perform practical works. 

3) Interaction of the virtual object, created by a computer (smart phone),with 
a human in a real-time environment. 

Fig. 7 provides the mechanism of reproduction of 3D-images for studying plant 
cell structure. When the mobile gadget is pointed on the black and white image of 
the leaf, it is generated into a 3D-picture (Fig. 7a). At the same time, an instrument 
for zooming the object appears on the screen; it provides the ability to view not only 
the external structure of the leaf, but also the structure of the cell, (Fig. 7b.) and the 
core (Fig. 7c) 

 
                                                                             b) 

 
c) 

Fig. 7. AR 3D-images of the external structure of the leaf cell (b) and core (c). 
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Fig. 8 shows an image of starch molecule, which can be “held in hand”, 
looking at it through a mobile phone camera. 

 

 
 

Fig. 8. AR 3D-image of a snip on a molecule of starch. 
 
Conclusions. In summary, the increase of mobility of the population stimulates 

the search of new approaches to organization of the study process and creation of 
study material in natural sciences with usage of mobile gadgets and augmented 
reality. Utilization of augmented reality objects will boost the level of memorizing 
information by means of interactivity of its reproduction in 3D format, will give the 
opportunity to the contemporary teacher to explain big amount of theory quick and 
understandable, will increase the demonstration ability of study material, and for the 
pupils to memorize it effectively, improve the development of critical thinking, 
boost motivation to study and provide the possibility to develop certain skills for 
experimental performance. 

Perspectives for further study. Applying the stated technologies can be used 
for training natural sciences subject teachers (physics, chemistry, biology, 
geography), because learning these subjects requires visualization of study material 
and realization of school experiments within current education programs. 
Implementation of the stated technologies will also be appropriate for realization by 
teachers in the “Natural Sciences” cource, which is integrated for the high 
professional-oriented school, designed for pupils of human sciences, and consists of 
a few modules: physical and anstronomical, chemical, biological, ecological and 
geographical. 
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USE OF GADGETS IN BIOLOGY CLASSES AS A MEANS OF 
INCREASING STUDENTS’ MOTIVATION27 

 
 
 
 
 
The article highlights the current problem of motivating students to learn. The 
use of gadgets in the educational process can positively affect the motivation of 
students to learn, involve them in creative activities, as well as interest in better 
and more honest performance of tasks. Since most students are bored at school, 
it is difficult to involve them in active work in the classroom. The problem of 
increasing student activity in the classroom is a fairly common and urgent 
today. It is difficult to imagine a world without modern technology. Laptops, 
mobile phones, tablets, computers and other gadgets have become good friends 
for people. They are real colleagues: they help perform many tasks, which 
normally take a long time to solve. As with any adult, gadgets play a significant 
role in children's lives. Teenagers and mobile phones are the same inseparable 
things as teachers and well-prepared notes. Children are increasingly choosing 
entertainment in front of a monitor, instead of playing outside or walking with 
family. Social networks, well-thought-out computer games, take the first place 
among youth hobbies. That is why the important task facing teachers is to 
arouse interest in learning, to motivate students. And here ICT are simply 
irreplaceable: they are the chain that connects the interests of teachers and 
students. You just need to learn to creatively use children's hobbies with 
gadgets. Our research has shown how students' attitudes towards biology 
lessons and their motivation to learn have changed after using the online lab on 
the Go-Lab platform, the Kahoot application, and QR-codes. 
Keywords: motivation, gadgets and electronic devices, learning process, school 
students, biology lessons. 
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1. INTRODUCTION 

 
Today, the problem of motivating students to learn is quite relevant. Most 

teachers encounter it during school days, because the primary task of the teacher is 
to support children's interest in mastering the school program, to create favorable 
conditions for learning new information, as well as to develop a desire to learn 
something new, unknown. 

In these conditions, an important component of the learning process is the 
motivation of the student. It depends on their thirst for knowledge, their interest, 
depth of knowledge, desire and ability to learn for more than one school year. 
According to the research, only 20% of successful work depends on a person's 
abilities and 80% on his motivation. 

Today's realities encourage teachers to be creative in the learning process, to 
look for such forms of classes that would captivate students, promote better 
learning, development of abilities and the desire to improve their knowledge and 
skills. Jan Amos Comenius argued that interest was the driving force of learning, 
and the original form of knowledge helped avoid monotony, stereotypes, promotes 
the wider use of effective methods and techniques of learning new knowledge by 
students [8]. Thus, the first task facing the teacher is to arouse interest in learning, 
to motivate students. So, ICT are simply irreplaceable: they are the chain that 
connects the interests of teachers and students. You just need to learn to creatively 
use children's fascination with gadgets. 

The integration of digital technologies into the educational process helps 
increase the efficiency of education. E-learning is the creation of a certain 
environment that differs from the traditional classroom learning and is aimed at 
obtaining new educational results. E-learning significantly expands the range of 
technical means used. The basic idea of this approach is that we should make 
technical means an integral part of the educational process. 

 
2. ANALYSIS OF RESEARCH AND PUBLICATIONS  

 
The problem of using gadgets in the educational process is covered in the works 

of many scientists, methodologists and teachers-practitioners: O. Budnyk, T. 
Blyznyuk, N. Morze, N.Grytsai, V. Shuldyk, N. Sheludiakova Bagrova, L. 
Nesterova  Baranova Savchenko and others. However, they contain only 
general theoretical principles of using information and communication technologies, 
web technologies, cloud and remote technologies, educational electronic resources, 
etc. in the educational process [2,3,9,10]. Teachers lack practical guidance on the 
use of digital technologies in the teaching of certain school subjects. In addition to 
the great interest of researchers in the problem of digitalization of education, many 
government regulations contain numerous requirements for the introduction of 
digital technologies in the educational process: “On conducting a pedagogical 
experiment on teaching future teachers and teachers of information and 
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communication technologies”, “Concept of scientific, technical and innovative 
policy in the system of higher education of Ukraine”, “On the functioning of the 
Internet portal “Unified educational information window of Ukraine”, “On 
measures to implement e-learning content”, “Regulations on electronic educational 
resources”, “On creating an information-educational environment based on open 
electronic resources “Shchodennyk.ua”, “On the systematization of the experience 
of using electronic educational resources”, etc. 

 
3. PURPOSE AND OBJECTIVES OF THE RESEARCH 

 
The purpose of our study was to find out how to use the online lab on the Go-

Lab platform, the mobile application Kahoot! and QR-codes in biology lessons 
affect students' motivation to learn. 

 
4. RESULTS AND DISCUSSION 

 
Motivation to learn is considered one of the main conditions for the formation of 

the educational process. It not only promotes the development of intelligence, but is also 
the main driving force that guides the student. The formation of educational motivation 
of students is one of the main problems of today.  

According to A. Markova, the formation of learning motivation means transferring 
the student to such conditions, the appropriate problem situation, where motives and 
goals would develop, taking into account previous experience, individuality and internal 
needs of the student [8]. 

Motivation in the learning process is one of the main factors of effective 
education. Motivation during the learning process affects the desire of students to 
actively learn. There are many theories of the formation of motivational activities of 
students. The main thing for a teacher is that students feel an inner need to learn. 
Therefore, the teacher must create appropriate conditions, a certain learning 
environment. However, to create these conditions, first of all it is necessary to 
understand what and how influences the formation of motivation, to get acquainted with 
its types, to identify which methods should be used to increase the motivational activity 
of students during the learning process. 

So, the motive is the cause of action, and motivation is the inner state of man. It is 
invisible and only accompanies the process of achieving the goal, speeding up or 
slowing them down. The key to understanding motivation is the meaning and 
relationship between needs, drivers and goals. The main processes of motivation lead to 
the achievement of goals [4]. 

When a student has a problem, he/she cannot explain certain concepts or answer 
questions, he will most likely seek help from a teacher, open a textbook or use the 
Internet to get the knowledge he needs. 

In the works, the psychologist and educator Gottfried defined academic motivation 
as "the pleasure of schooling, which is characterized by skill, interest, persistence in 
solving complex and new problems" [7]. 
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From the very beginning of studying different subjects at school, students 
immediately focus on some of them. Namely, those whom they believe they have the 
necessary competence or focus on those subjects that they value more than others and 
believe that the study of these disciplines may be needed in the future, for example, to 
obtain the desired profession. 

Recent research suggests that two important learning strategies should be 
implemented. The first strategy concerns the ability of students to initiate a decision 
plan without much hesitation. The second strategy concerns children's ability to assess 
whether it is useful to continue their action plan to solve the problem, to show 
persistence, or whether it is better to give up, because it will not lead anywhere [4]. 

However, we should not forget about the goals that children set for themselves 
when coming to school. Teachers, educators and parents believe that the acquisition of 
new knowledge and skills is the most important goal that students should strive for in 
the school context. The reality is different. 

Young people do not consider the learning goals set by the teacher to be the most 
visible goals in their lives. They pursue many other goals. 

For example, they want to be treated fairly, want to make a network of friends, 
learn more about their favorite topics about a subject, build relationships with peers, 
socialize, occupy a certain place in the school hierarchy, and engage in discussions with 
their romantic partners, each other, their parents. After all, the school is a place filled 
with children who want to live a full life, not focusing only on learning new material. 
These personal goals play a crucial role in motivational processes, determining their 
content, direction and intensity. 

Recent evidence suggests that students are more motivated to do their 
homework when school-related goals are aligned with their own wishes, needs, 
and expectations [7]. 

Students who note that the teacher acknowledges their personal desires are more 
receptive to the teacher. Conversely, children who realize that their personal desires are 
being ignored rebel against the system and consider the curriculum alien to their "real" life. 

For decades, teachers and researchers have narrowed their educational goals to 
learning, destroying students' social desires. Students bring their own goal to the class 
and want to agree with the teacher on how, when and with whom they want to achieve 
such a goal, and how learning can help them. It is important to realize that teachers put 
their students in different situations in which they must develop their social skills and 
ideas. For example, teachers simulate situations where students have to work 
individually, without the support or help of peers, or vice versa, children have to work 
in small groups and are responsible for teaching all group members. 

In the age of digital technology, various gadgets are used in all sides of life. The 
educational process is no exception. But its participants are divided into two camps, 
where some believe that the use of modern devices has a positive effect on learning, 
while others are convinced that they are harmful to the educational process [6]. 

Teachers believe that the use of modern gadgets in the educational process has its 
positive aspects, but their absence is not critical. With the help of devices you can get 
free access to any information in one minute, communicate with all participants in the 
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educational process. The realities of the modern world contribute to the creation of 
opportunities for online learning, which allows you to learn anywhere and anytime, 
using educational content on electronic platforms.  

The use of various gadgets in the form of interactive whiteboards, educational 
mobile applications, electronic textbooks, diaries, etc. during the organization of the 
educational process in schools promotes a creative approach that makes learning 
interesting, dynamic, exciting, modern and effective [10]. This motivates students to 
study. During the lesson, students "help" the teacher conduct the lesson: they look for 
information using their own smartphones. Or in general, the lesson involves an 
independent student search for information on the Internet on a topic that they have not 
yet analyzed. Then the lesson turns into a seminar on the analysis of knowledge 
gathered by students. Such techniques help the teacher change children's attitudes to the 
latest technologies. If students use gadgets in the real learning process, they stop treating 
the smartphone as entertainment. Thus, the concept of E-learning forms the habit of 
using the gadget as a source of knowledge and skills. 

We conducted research on the controlled use of gadgets to motivate students to 
learn, using mobile phones, laptops, online labs on the Golabz platform, the application 
Kahoot, QR-codes.  

First, we updated the basic knowledge of students, replacing the usual oral 
examination with testing using the mobile application Kahoot. In the lesson of learning 
new knowledge, students received illustrations on the topic on their smartphones by 
scanning the QR-code. This allowed to analyze the acquired knowledge and 
immediately apply it in practice, visually consolidating the material. At the same time, 
all the new information was stored in a separate file in the mobile phone, which allowed 
to use it when doing homework. 

Before the study, 40.0% of students rated biology lessons at four, 30.0% at three, 
17.0% of students rated lessons at two, and 13.0% of learners rated biology lessons at 
one of five possible points. Regarding the use of gadgets in lessons, 66.0% of students 
said that they do not use modern technology in the educational process and only 34.0% 
replace textbooks with electronic tablets, based on the practicality of using the gadget, 
because it is much more convenient to carry a tablet to school. fit all textbooks than a 
heavy backpack with books. 

After conducting lessons using the online lab on the Golabz platform and other 
mobile applications, we saw what changes the use of modern technology has made and 
how it has affected students' perception of new material and their motivational 
activities. 

The study showed that 23.0% of students rated such biology lessons on a solid 
four, and 77.0% on five points out of five possible. No three, two or one lessons were 
received. 

The students confirmed that they would like to use mobile phones more often 
in biology lessons. Most of them praised the online testing with the Kahoot! app. 
The children also said that they were much more interested in perceiving the new 
information, having at hand illustrations to the topic, which they received on a 
mobile device, reading the QR-code.  
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To assess students' activity and motivation in biology lessons, we made some 
observations, keeping track of how many students respond to the lesson, how many
take an active part in discussing a new topic, and taking into account those who
work at the intermediate level. That is, part of the lesson the student works, part 
does not. We also took into account the number of students who behave passively in
class. They take little notes, often distract from the teacher's story, try to talk to their 
classmates, or ask questions that are not related to the lesson topic.

As a result of our observations, we obtained the following results: on average, 
10 students out of thirty were passive, 14 students showed average activity and
interest in the lesson, while only 6 students in the class were well motivated and 
active in the lesson (Fig. 1).

Fig.1 Activity and motivational activity of students before the use of innovative 
technologies in biology lessons

The situation changed during classes using gadgets. Interest in lessons and
motivation of children has significantly improved.

During the study, 11 out of 30 students worked actively in class, the average 
activity and motivation in the class also increased 17 children worked at this rate.

Such results can be explained by the fact that children are interested in the 
introduction of the technical component in learning. During the rapid development
of technology, the old teaching methods are no longer of interest to children, so 
such a radical change in the usual mode of study for students brought a positive
effect and, of course, attracted a lot of attention. Students were able to feel in a new 
environment that allowed them to "keep up" with modernity, use mobile phones in
lessons with the permission of the teacher, work in a virtual laboratory, it raised
interest in studying biology.

However, two students still remained uninterested in learning. Even the
introduction of modern technologies into the educational process failed to raise their
motivation and interest (Fig. 2).
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Fig. 2 Activity and motivational activity of students after the use of innovative 

technologies in biology lessons 
 
Thus, the number of well-motivated and active students in biology lessons at the 

beginning of the study was 20.0%, and at the end - 37.0%. The average activity of 
knowledge seekers in the classroom also changed, at the beginning of the study it 
was 47.0%, at the end - 57.0%. The rate of inactive students has changed the most. 
At first it was 33.0%, and in the end only 6.0%. That is, the activity of students 
increased by 17.0%, the average activity increased by 10.0%, and the passive work 
of children in biology lessons decreased by 27.0% (Fig. 3). 

 
 

 
 

Fig. 3 Changes in the students` activity in biology lessons 
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These results suggest that the main factor influencing children's learning is 
motivation. After all, by showing children how they can learn using modern 
technology, we proved that they can apply knowledge in practice. We were able to 
link learning to everyday life, which greatly motivated the children and led to better 
learning outcomes in the classroom. The assessment of the biology lesson has 
changed positively, which shows that children really like to work in the direction of 
SMART - education. 

 
5. CONCLUSIONS 

 
Modern technologies are our future. Balanced use of electronic devices in the 

learning process will make it more interesting, dynamic and informative. The use of 
technological devices is not a guarantee of effective learning. Because, as teachers 
say, new information must be easily comprehended, filtered, processed and 
practically transformed, then it will become knowledge. On the other hand, when 
using technology devices in the learning process should maintain a sense of 
proportion. Modern technologies should not prevail over the process of live 
communication between the participants of the educational process, during which 
communicative competence is developed. Within the dialogue between the teacher 
and the students, vivid emotions arise, which are so necessary for each person to 
feel comfortable and vital. 
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Abstract: Education system in Ukraine is undergoing large-scale reforms 
including modernization on different school levels and higher educational 
institutions. Students’ world view is laid out at school, that is why teachers must be 
ready to promote new content of education. According to the Concept “New School 
of Ukraine” among the key competencies of a student are the ability of intercultural 
communication in social and cultural contexts, digital competence, awareness of 
national identity as the basis of open-mindedness and respect for the diversity of 
cultural expression of others, and more. With this paper the author intends to 
initiate modifying demanded competencies and skills for contemporary primary 
school teachers based on cross-cultural experience. The article explains the 
necessity of forming a digital competence as a separate component of the 
professional skills of the modern teacher and shows its influence on the 
development of the personality of the modern student. Much attention is drawn to 
the domestic challenges in the implementation of digital devices in classrooms. 
Some foreign experience is analyzed in this research. 

Key words: digital competence, teachers, higher educational institutions, 
schools, students, active learning/teaching. 
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1. INTRODUCTION 
 

Nowadays all of us live in the digital world and often face the question if the 
presence of gadgets in our children’s hands can detract their attention from study? 
Today all experts speak about importance of formation digital literacy from the 
initial level. Digital literacy (DL), a term that emerged with the explosion of digital 
information and multimedia technology, refers to basic competence in using digital 
technology. Nowadays schoolers are so much accustomed to digital technologies 
through various gadgets that they actually think it is their natural environment. 
However, with this chaotic and unskillful use children themselves, their parents, and 
teachers face many issues related to technologies. Among the emerged problems 
scientists single out Internet addiction and bullying, illegal downloading, and other 
coherent problems. It is obvious that children need to develop a new kind of 
knowledge today which will enable them to function effectively in the digital 
society. This knowledge is recognised by Eshet-Alkalai and & Amichal-Hamburger 
(2004) as digital literacy (DL) or digital competence (DC) [1].  

DC is a comparatively new concept that shows the demand of user’s ability in 
the digital environment. Its definition has thus emerged with the development of 
innovative technologies throughout the world. For the recent years, different terms 
have been used to describe the skills and knowledge of using digital technologies, 
such as skills in information communication technologies (ICT), technology skills, 
information technology skills, 21st century skills, information literacy, digital 
literacy, and digital skills. Most of these terms are often used as synonyms by 
scholars; e.g. digital competence and digital literacy. Therefore, different researches 
of the concept have their own understanding of this term and suggest their 
definitions.  

A number of Ukrainian scholars have explained the content key competencies 
during implementation of information and communication technologies. Professor 
N. Morze and I. Vorotnykova introduced the model of ICT-competence of the 
teachers. Besides, in her researches she contributed to deeper understanding of ICT 
role in education, ICT learning, organizational-methodological activities, and 
specified the instruments of teacher’s ICT competence measurement by the three 
levels, according to UNESCO international standards (technological literacy, 
deepening of knowledge, creation of knowledge) [4]. M. Zhaldak, Y. Ramsky 
generalized specific approaches to explanation different titles of competencies 
related to digital wave in pedagogical literature: information, information and 
technology, ICT competencies, etc. [2]. 

DC refers to the confident and conscious usage of the whole range of digital 
technologies for information, communication and basic problem-solving in all 
aspects of life, including education. There is a vivid discussion on the problem of 
inclusion of digital tools in schools. According to Common Digital Competence 
Framework for Teachers “Digital competence is one of the 8 key competences that 
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every young person should have developed by the end of Compulsory Education to 
equip them for adult life and permanent lifelong learning… Digital competence not 
only provides the ability to make use of the wealth of new possibilities associated 
with digital technologies and the challenges they imply, but it has also become 
increasingly necessary to participate meaningfully in the new knowledge society 
and in the economy of the twenty-first century” [8]. 

 

2. RESULTS AND DISCUSSION 

Teaching profession constantly faces rapidly changing requirements, which 
demand a fresh, wider and more complicated set of competencies than before. 
“Those who are responsible for teaching students of the new millennium have to be 
able to guide them in their educational journey through the new media… Teachers 
need a clear political message in this regard: public recognition of what they are 
expected to do to develop these competences as a priority in their areas or fields. 
This public recognition will in turn require priority attention in teacher training 
systems and the recognition of teachers’ professional development. The need to 
ensure high quality teaching has become one of the priorities of the “European 
Strategic Framework for Education and Training” (ET 2020). [8]. Alongside with 
remarkable attention of European Commission to the development of digital 
competence for teachers Ukrainian governmental officials simultaneously stress on 
teachers’ readiness for innovation, new standards and learning outcomes, and 
emphasize the importance of forming key competencies in schoolchildren for 
lifelong learning. Among ten major competencies of the Ukrainian school are the 
following: communication in national and foreign languages, competencies in 
Science and Technology, ICT and digital competencies, etc. According to the 
document, “these key competencies and cross-disciplinary abilities create an 
infrastructure that provides the grounds for successful self-fulfillment of the pupil as 
a personality, citizen and professional” [7, p. 12].  

Thus, schools have to remain open to the world and to use new innovative 
tools and methods to survive. We cannot go on keeping schools aside of obvious 
changes: every day students bring the changing world inside their classrooms and 
much depends on the teacher’s attitude to innovations. 

The universal application of digital devices, in particular, requires from 
educators themselves to develop their own digital competence. Our research shows 
that present primary and secondary school teachers have insufcient digital skills. 
Most of the interviewed self-assessed themselves as proficient users only in online 
communication, they have some abilities in information processing, but lack 
knowledge and skills relating to the educational content creation (for example, texts, 
tables, images and illustrations, audio files, videos and tutorials), safety and 
educational problem-solving (See drawing 1).  

With the aim of forming some elements of teachers’ and students’ digital 
competence, training “Methods of Inquiry based learning of STEM subjects: inquiry 
learning space and tools” was held on the base of Vasyl Stefanyk Precarpathian 
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national university by the coach Olga Dziabenko, a researcher, certified trainer who 
regularly speaks at conferences and workshops, runs numerous projects at the 
University of Deusto in Bilbao, Spain. Within November 8-9, 2017 students and the 
teaching staff of the PNU got excellent opportunities to get acquainted with Inquiry 
Based Learning, instrument tools of Go-Lab ecosystem: online laboratories, inquiry 
learning spaces (ILS), existing apps and active learning tutorials from the 
experienced trainer. Besides, the participants of the training practiced in creating 
own educational content - inquiry learning spaces for primary and secondary school 
pupils in STEM subjects.  

 

 
 

Drawing 1. Digital Competence Framework 

For the present time the outcomes of the training are five successfully 
published ILS in the Ukrainian language (Olena Budnyk, Diana Gladeniuk, Olga 
Boichuk, Sergiy Mikitsey, Tetyana Blyznyuk) and more are still to come out. The 
ILS-s are ready for use by creative and innovative teachers who will foster active 
learning methods in schools and develop pupils’ digital skills. Go-Lab Project 
(2012-2016) – Global Online Science Labs for inquiry learning at schools makes 
available online research laboratories for widespread use in the field of education. 
Its technological basis is a portal that provides the opportunity to conduct scientific 
independent experiments in the virtual laboratory, while the teacher can complete it 
with some demonstrations of video files and control the students’ activities in the 
classroom and share the best practices within the teaching community. 

Using active learning with all innovative instruments of learning/teaching 
does not necessarily mean complete ignoring the traditional lecture format, but it 
does take class time. Lecturers or teachers who use active learning methods 

 

DIGITAL 

COMPETENCE 
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make frequent pauses during the period in order to give students some time to 
work out the information they are provided with. Teachers may ask students to 
respond to several questions, to summarize important concepts orally or in 
writing, or compare notes with a partner. Breaking students into groups or other 
strategies such as individual writing or paired activities are quite possible and 
lead to good results as well. There are many teaching strategies that can be 
successfully used to actively engage students in the learning process and 
develop their competencies, including group discussions, problem solving, case 
studies, role plays, journal writing, and structured learning groups, etc. There 
are many benefits to using such activities, as they aim to improve critical 
thinking skills, increase retention and transfer new information, increase 
motivation, and improve interpersonal skills and other competencies. Students 
and their learning needs must be at the center of active learning both at schools 
and higher educational institutions. And perhaps we should give less attention to 
those tests we got used to, but evaluate students or teachers according three C 
approach: communication, creativity, critical thinking and collaboration?  

Esther Wojcicki, an American educator and researcher on blended learning in 
school, shares her ideas on how to apply active learning and digital tools in the 
classroom. In her view, it is good to give students 20% of the week work on 
projects, for example, and 80% for other activities. It will make the learning process 
relevant. Of course, it might be that students don’t like it at first. The teacher can 
see a chaos as students may not understand what they actually do. But at the end of 
the month the teacher can be surprised at how much they have learned. 

However, as have been mentioned before much depends upon teachers’ 
attitude to innovations. According to another researcher Luis Fernandes, a 
Portuguese, head teacher with a passion for education and technology, to be 
successful, any innovative project should include three key steps: planning, 
experimentation and dissemination. To plan the incorporation of digital tools is a 
challenge with many variables and it is therefore necessary to experiment, to make 
mistakes: to learn. In his opinion, such planning requires understanding of human 
resources available before implementing any project. In his view, teachers may be 
divided into three digital development stages according to the way they respond to 
new challenges: 

A - This could be useful, I’ll give it a try! 

B - I should look into this, but it’s not important now! 

C - I don’t have the time to look into it, and in a year’s time things will have 
moved on! 

In this way, with the smaller, more motivated group A, it is possible to forge 
ahead and experiment without fearing failure, and gather very valuable data to 
disseminate the project. It is important to conduct some reflection on student-
reported improvements in different educational aspects. The next step, 
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dissemination, will cover the group B teachers, with the support of the early 
experimenters. This group of “pioneers” can motivate the others more easily giving 
examples and assisting the new group. The group C teachers who are more reluctant 
and passive may or may not join the ongoing movement, since the students who are 
already participating in the project will now help its implementation, together with 
the other teachers [3]. 

The innovator also suggests several ideas of implementing digital tools in 
schools in a wise way. First of all, he finds it essential that teachers feel the 
motivation to do it. They have to understand that the methodologies they still use 
are no longer sufficient, and that more efficient and student-centred methodologies, 
such as the flipped classroom, project-based learning, etc., are a suitable response 
(choice of new methodologies). Secondly, many contents available on the market 
are expensive, or free but of poor quality. Therefore, teachers have to create their 
own educational contents, adapt them to their classroom situations and work out 
multimedia presentations that can meet students’ specific demands (choice of new 
content). Thirdly, the best device is the one which can be used for all academic 
tasks, i.e. with a keyboard, a tactile screen, and if possible a digital pen. These 
features will cover most activities (choice of innovative tools and devices). And 
finally, from common well-known experience, the best way to bring innovation to 
schools is by “contagion”. A teacher who experimented, failed, and learned, it is the 
best example for the rest. A real example always works better (contagion effect) [3]. 

Definitely, many Ukrainian schools have the problem not only with teachers 
training and readiness for using digital tools in classrooms but also with poor 
material support or simply complete absence of modern digital devices at schools.  

As the survey of numerous Ukrainian researches shows that the rate of 
students who have teachers who often create digital resources and participate 
actively in the educational websites or in virtual learning environments and social 
media of professional collaboration is very low. At the same time, we can admit that 
more than 90% of students of the last years of primary education already own and 
use their mobile devices and computers connected to the Internet to perform some 
educational tasks and spend their leisure time or communicate with their friends in 
social settings. Over 75% of these students have teachers who never or almost never 
communicate digitally with their families, assess the use of ICT by students, assess 
digital resources or give homework to their students online, etc.  

The project of the European Union ERAZMUS + CA2 Higher Education 
Opportunity Project: Modernizing Educational Higher Education Using Innovative 
Teaching Tools (MoPED) - No. 586098-ERP-1-UA-EPPKA2-CBHE-JP was 
launched at the PNU in 2017 as one step in this direction. Experts believe, it will 
have a positive impact on the quality of higher pedagogical education and will 
improve the digital and didactic competences of future school teachers. The project 
is initiated to answer many challenges by contributing to the modernization of UA 
pedagogical curricular by creating and introducing new educational courses, 
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arranging modern innovative classrooms throughout certain Ukrainian higher 
educational institutions. It is supposed to enhance the professional level of pre-/in-
service teachers by incorporating new subjects of top-notch ICT teaching tools and 
inquiry methods. 

 

3. CONCLUSIONS 

From the above mentioned information we attempt to conclude that in 
Ukraine education is only taking its first steps to become a knowledge industry. 
Firstly, it requires all students, university and school teachers, local and state 
education officials to act as a professional team, who have the desire and power to 
act, have all necessary information to make complex decisions, and get effective 
support to help meet numerous challenges. We consider it the major factor for the 
new digital technologies implementation in the classroom. Secondly, regular teacher 
trainings in digital competence are extremely essential. So that to be able to 
determine what kind of support is necessary for such teacher trainings in digital 
competence, in both initial training and continuing professional development, it is 
urgent to refer to a common framework with enough recognition; which specifies 
measurable indicators for each area of digital competence (inrornation, 
communication, content creation, security and problem-solving). Furthermore these 
measurable indicators have to be diversified suggestions of standards, which 
differentiates between starequirements for students, school and higher educational 
institutions teachers and more. 

In our research the main aspect was drawing attention to improving future 
teachers’ digital competence. As only lecturers at higher educational institutions can 
train such teachers who will eagerly use their digital knowledge at schools and 
equip their students with new skills to be able to learn throughout life, think 
critically, achieve goals, communicate cross-culturally and be competitive in the 
labour market.  

Kids love technology. If teachers give them opportunity to explore using 
technology, their excitement will grow. If they had opportunity to use a computer, 
phone, tablet or something else as the basis for exploring, we would be satisfied 
with the results we see. 
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The article highlights the relevance of the problem of teacher preparation for the 
use of information and communication technologies (ICT) in the educational 
process in the context of implementation of the New Ukrainian School reform. The 
importance of digital technologies in the organization of distance learning in 
educational institutions in quarantine conditions is substantiated. The need for 
introducing open access repositories with educational and scientific content is 
emphasized, which will allow alternative ways of gaining knowledge despite time or 
space constraints. The advantages and disadvantages of using ICT in the process of 
teaching children with special educational needs are highlighted. The features of 
creating an effective computer-integrated educational environment for an educational 
institution are identified. The results of the empirical study on identifying the attitudes 
of future teachers to the problems of digital literacy development in the following 
directions are presented: information, data and media literacy; digital communication 
and collaboration; responsible use and doing tasks with the help of ICT. The results of 
Vasyl Stefanyk Precarpathian National University students ranking positions important 
for digital literacy of teachers are also presented, such as: digital society; e-
governance; e-education; distance learning; security in a digital society. 
Keywords: digital literacy, digital environment, teacher training, distance education, e-
learning. 
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The article establishes the theoretical principles of improving the quality of higher 
pedagogical education by means of information and communication technologies in the 
conditions of European integration and the necessity of forming the digital competence 
of future professionals in a Higher Education Institution. 
The methodological principles of the application of the model of mixed learning are 
defined: complexity, scientific strategy, consistency, fundamentalism, nonlinearity, unity 
of social and individual professional, link between theoretical knowledge and practice, 
reflexive creativity. It is proved that the process of Blended Learning involves taking 
into account a number of general didactic principles: awareness, activity and 
independence of students, scientific approach and accessibility of the content of 
education, adaptability, mobility, visibility, systematic approach and consistency of 
learning, stimulation and motivation, taking into account the individual characteristics 
of students, interactivity, openness of the educational process, emotionality of learning 
and its connection with life, etc. The article describes the experience of Vasyl Stefanyk 
Precarpathian National University in using the method of Blended Learning while 
teaching students. It highlights the main directions of activities of University scientists 
in the framework of the international project of the EU program Erasmus+ KA2 
«Modernization of Pedagogical Higher Education by Innovative Teaching Instruments 

-EPP-1-2017-1-UA-EPPKA2-CBHE-JP) on the introduction of 
innovative technologies in the conditions of the reformation of the education system in 
Ukraine.  
Key words: Higher Education Institution, information and communication 
technologies, e-Learning, Distance Learning, Mixed Learning, Online Learning, 
educational process. 
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The author of the article highlights the current problem of the use of 

information and communication technologies in the educational sphere, in 
particular in mountain schools of the Ukrainian Carpathians. The level of 
development of the country is largely determined by the level of development of 
education, which at the present stage must quickly and qualitatively respond to the 
needs of society. One of the most important factors in reforming the education 
system in Ukraine is its informatization. The construction of effective systems of 
informatization of education, taking into account world experience, features and 
realities of the state of education, is the issue that deserves special attention in 
contemporary scientific theory and practice. The article explains the necessity of 
forming a digital culture and ICT competence as a separate component of the 
professional skills of the modern teacher and their influence on the development of 
the personality of the modern student. 

Key words: information and communication technologies, digital culture, 
innovative teaching tools, the teacher of the mountain school, students. 
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TECHNOLOGIES IN THE INCLUSIVE PROCESS OF 

EDUCATIONAL INSTITUTIONS40 
 
 
 
 
 
The article substantiates the relevance of the problem of using information 

and communication technologies (ICT) to partially solve the problem of 
accessibility to education for certain categories of people with disabilities and 
improving the quality of educational services. The need for introducing open 
access repositories with educational and scientific content is emphasized, which 
will allow alternative ways of gaining knowledge despite time or space 
constraints. The advantages and disadvantages of using ICT in the inclusive 
process are outlined, and their main types are proposed which can be used to 
support inclusive education. The features of creating an effective computer-
integrated learning environment in the inclusive process are identified, forms 
and methods of working with children with special needs using ICT are 
presented. The authors display the results of a survey of teachers regarding 
their attitude to this problem and their professional skills in using ICT in the 
educational process of a general secondary educational institution. The article 
focuses on the necessity to study and promote assistive technologies in inclusive 
learning, which are developed today in the world to enable people with 
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disabilities to get education and their social integration. These technologies 
give people the opportunity to learn effectively, receive new information, 
communicate through devices to control computer equipment, including 
remotely; reading electrical signals, etc. The difficulties of implementing ICT in 
inclusive education of Ukraine are substantiated, among them: high cost of ICT, 
especially assistive technologies; lack of computer software at educational 
institutions, lack of powerful internet, especially in rural areas; low level of 
digital literacy of teachers, especially regarding the use of special training 
tools; often their conservative attitude to innovations, online communication 
with students with special educational needs; the lack of support for such 
students as for the use of specialized ICTs and others. 

 
Keywords: inclusive education, ICT, children with disabilities, computer 

integrated learning environment, general secondary education.  
 

1. INTRODUCTION 
 
According to the World Health Organization, there are around one billion 

people with disabilities worldwide. In Europe and America, they are every fifth 
person. And because they are less likely to find work, the poverty rate among 
these people is twice as high as the average [2]. It is no coincidence that the 
problem of inclusive education for children in today's urban world is extremely 
urgent. This include the physical accessibility of educational institutions for 
children with special needs, and the psychological adaptation of all participants 
in the educational process to the conditions of inclusion, educational and 
methodological support for inclusive learning [17; 12]. Thus, of 75 million 
children in the world who didn’t attend school for various reasons, one third are 
children with disabilities. At the same time, there is a very high level of 
illiteracy among this category of persons. In particular, in developing countries, 
exclusion from the education system is much more significant for persons with 
psycho-physical development disorders, about 97% of them  are neither able to 
read nor write [8]. The inability to get an education deprives persons with 
disabilities from  getting a profession, decent wages and realization in society. 
The literacy rate among people with psycho-physical  disorders (globally) is 
only 3% and unemployment is 80% [8]. 

For a partial solution to the problem of accessibility to education for certain 
categories of persons, improving the quality of education, incl. in distant format, 
it is advisable to use Information and Communication Technologies (ICT). For 
this purpose, according to Y. Nosenko, it is time to introduce open access 
repositories with educational and scientific content, which will allow alternative 
ways of obtaining knowledge despite time or space constraints. ICT can be a 
significant driver of positive changes, as their application makes it possible to 
attract more education participants at a lower cost, to meet the demands of social 
justice for all populations, it opens wide prospects for improving the quality of 
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education and its accessibility for persons with disabilities, promoting equal 
access to information and educational services, full and fruitful social 
integration [12, p. 116–123].

The problem of inclusive education is reflected in scientific works of such 
domestic scientists as: V. Bondar, I. Kalinichenko A. Kolupaeva, Z. Leniv,
V. Synov, O. Taranchenko A. Shevtsov, N. Shwed and others. Socio-
pedagogical aspects of teaching children with special needs are partially covered 
in the studies of : O. Bezpalko, R. Vainola, A Kapskaya, N. Seiko, etc.; the use 
of ICT in an inclusive process: V. Bykov, Y. Nosenko, M. Mariotti, etc. The 
issues of organization and development of inclusive learning in different 
countries were studied by: B. Abery, V. Blândul, A. Bradea, D. Cameron, 
D. J. Chambers, N. Hui, L. Kincadec, S. Main, P. Sarah, M. Friend, L. Cook,
D.A. Hurley-Chamberlain, C. Shamberger, R. Tichá, E. Vickery, J. Njelesani
and others.

2. RESULTS AND DISCUSSION

In many countries, including Eastern Europe, there are some difficulties in 
reaching inclusion goals due to the inability of primary schools to take into 
account rapid changes: to introduce information and communication 
technologies, pedagogical innovations on the principles and content of the 
organization of training, new strategies of pedagogical interaction on the basis 
of personally oriented education, etc. In post-Soviet countries, where inclusive 
education has only begun to be actively implemented in the last decade, it is too 
difficult to overcome socio-pedagogical stereotypes [6]. After all, implementing 
an inclusive approach in education involves creating the right balance: providing 
people with disabilities with proper educational services and realizing personal 
importance in the school environment (Tichá, Abery, Kincadec) [16, p. 47].

To investigate the real situation of using ICT in inclusive education at 
Ukrainian schools we carried out a survey. According to the survey results, 99% 
of respondents answered yes to our question "Do you use ICT in the process of 
inclusive teaching" (103 out of 104 all educators). Most respondents think that 
the use of ICT in teaching children with special educational needs will increase 
the effectiveness of the educational process: 66.3% (69 persons) of the total 
number of respondents; 34 people (32.7%) answered that the technical means 
would partially increase the learning outcomes of the students, and only 1 
teacher (1.0%) did not support this idea.  

Results of teachers' responses to the question “What facilities do you 
consider most appropriate for teaching children with disabilities?” Given on 
Figure 1.
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Fig. 1. Technical facilities for teaching children with special educational needs 
 

Personal computers, SMART boards, the Internet today all serve as necessary tools 
in the teaching process. In addition, SMART technologies for people with special needs 
can more widely and fully unleash the creative potential of every child. For example, 
using a projector and an interactive whiteboard allows you to apply a variety of colors as 
a system of harmoniously interconnected shades of color. Touch tablets are necessary 
tools for stimulating tactile sensations, interaction with the environment and more. 

Thus, among the main types of ICTs suitable for use as a means of supporting 
inclusive learning are the following: 

- standard technologies; 
- PCs (desktops, laptops (netbooks), tablets (etc.) with built-in configuration 

options for people with psycho-physical disorders; 
-available data formats, or alternative formats, such as accessible HTML; DAISY 
- standard digital format for recording digital audio books (digital talking books); 
braille printers, displays and language synthesizers, etc; 
-assistive technologies – hearing aids, screen readers, accessibility keyboards, 

alternative communication systems, etc. [7]. 
Personalized Computer Integrated Learning Environment is an open computer 

integrated learning environment of pedagogical systems, which provides proper ICT 
infrastructure, (including virtual) targeting at individual information and 
communication, resource, operational and procedural needs of the participants of the 
educational process. [3]  

Appropriately, a computer-integrated learning environment in an inclusive 
process is a computer-integrated learning environment in an educational institution, 
which created a proper ICT infrastructure, the Internet, and adapted educational content 
to meet the educational needs of students with psycho-physical disorders. 
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Modern scholars determine the benefits of using ICT in teaching children with 
disabilities [12, p. 28-29]: general benefits are: expanding student autonomy, 
overcoming communication barriers in the educational process, creating opportunities 
to identify and evaluate learning outcomes in a convenient way, taking into account  
individual characteristics of students and others.  

At the same time, a well-integrated computer-based learning environment in an 
inclusive process has significant advantages, especially for students with disabilities: 

- access to educational resources using ICT as a compensatory tool at their 
convenient time and place for individual home-based learning, incl. with parents 
(guardians); 

-fulfillment of educational tasks taking into account peculiarities of their 
development, at their own pace; if necessary – repeated repetition of theoretical or 
practical material (experiments in virtual laboratories), etc. (in asynchronous mode); 

-creation of conditions for personal self-realization, development of digital 
competence, communicative culture online, etc.; 

- increasing students' learning motivation, their interest in mastering new material; 
-opportunities for finding different educational information, messaging and 

multimedia data exchange, etc. It gives access to the following resources:  educational, 
methodological, artistic and scientific texts, multimedia presentations, electronic 
manuals, computer programs, multimedia projects, test tasks, sound and music files, 
digital copies and author feature films, audio books, multimedia games and 
competitions, video master classes, graphic images, photos, tables, cartographic systems, 
references and more. 

We consider the effective aim in pedagogical science and practice to use STEAM-
education for teaching children with psychophysical disorders. Among them there are 
also gifted children who have certain inclinations for the appropriate activity. Today, 
there are enough IT professionals in the world with limited health options. Moreover, an 
effective aspect of inclusive education is the identification and recognition of the 
compensatory capacity of persons with disabilities who, contrary to nosology, have the 
abilities and inclinations, above all, to activities that require conscientious attitude, 
diligence, patience, etc. In fact, such is the research activity in the field of STEM 
education [5]. 

ICTs provide opportunities for co-operative learning for students with disabilities. 
We find it extremely important, because activities have a common goal - work together 
in groups to achieve it and to solve learning tasks. It has a positive effect. It is obvious 
especially for children with special needs, because they interact with others, feel 
themselves an inseparable part of the group, can share their knowledge, express their 
opinions, defend them, make joint decisions, learn to discuss, etc. «The idea of this 
model is to involve all students in teamwork for the implementation of a task through 
interdependent and cooperative collaboration. Studies suggest that the effects of 
cooperative learning proved to be an efficient tool to increase academic achievements of 
students with and without disabilities» [15]. 

Modern scientists (Armitage, Pihl, Ryberg) study theoretical, philosophical, 
pedagogical and aesthetical aspects of the contradictions and interactions between the 
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collective and the individual in creative learning processes. This also applies largely 
inclusion. Today it is important to develop a student's creative personality, creativity in 
practical activity, regardless of differences or special needs. At the same time, we 
involve students with disabilities in partnerships in teams to solve specific learning tasks 
– Problem Based Learning (PBL). The question is: «In the design process there are 
always many ways and solutions to solve the same problem, so how can we be sure that 
we choose the right concept to finding the optimum solution to practical problems? 
What is the role of PBL in this context?» [1].  

It may be important for a team of professionals researching inclusion to model 
Cooperative Learning in this way, to predict the development of the individual creative 
abilities of all students according to the purpose of the curriculum. As every child is 
unique in his or her own development and perception of the world, so two children with 
the same disorder will respond differently to the same situation, have different cognitive 
needs, and so on. Therefore, it is important to create an inclusive educational 
environment at school that encourages students to constructive, collaborative and 
contextual learning and self-improvement taking into account individual differences and 
developmental characteristics [6].  

According to modern authors (V. Kovalenko, Y. Nosenko, A. Yatsyshyn) it is 
advisable to use ICT in educational  and extracurricular work at practical lessons, in 
particular: 

- search online information on a given topic (probably both individual and group 
performance, where each student is offered to collect data on some aspect of the object 
being studied, after which – together with a group to combine the data in a 
comprehensive description of objects); 

- making speeches using presentation tools; 
- making presentations using different multimedia (audio, video, animation, etc .; 
-organization of thematic groups (for example, for joint implementation of a 

training project); 
-creating a portfolio of your own works (completed creative tasks, educational 

projects, multimedia presentations, etc.); 
-preparation and conducting of surveys on given topics; 
- reeting cards (for personal, professional and other 

holidays; with wishes for fast recovery to students who are ill, etc.) and their distribution; 
-mutual evaluation of students' completed works, discussing them in the form of 

comments [10, p. 126]. 
The aim of M. Mariotti's study was to explore the potential of using weStories and 

iPads with students with autism. WeStories is a unique form of storytelling that helps 
teach students to tell stories while working on literacy, including reading, writing, 
communicating, and creating visual images. WeStories requires two or more students 
work in a group to write and create their own stories using technologies such iPad [11]. 
This technology has been successfully implemented in the teaching of students with 
different abilities, as M. Mariotti notes. The essence of it is that students work in groups 
and create digital stories using iPads. Kids collaborate with one or more other students 
with special needs together to create weStories. This technology is especially effective 
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for developing social and communicative skills of children with autism and children 
with typical development [the same source]. 

It is worth noting that in recent years, the attention of scholars has been focused 
on iPad as an effective tool for educating children with autistic disorders who have 
problems with social interaction and communication with their peers. This tool allows 
you to develop social skills effectively. For this aim the program "Hanging Out" was 
created. This program explains to students how to invite a friend for a walk and provides 
advice on how to communicate with friends [9].  

In today's context, general secondary education teachers have some difficulties 
using ICT in inclusion. They were asked the question “What difficulties do you face 
while using ICT in inclusive education? “We got the following answers: 

-insufficient educational and methodological support – 34 persons (30.1% of 
respondents); 

- low level of training of pedagogical staff to use ICT in inclusion – 25 persons 
(24.3%); 

- insufficient computer supply for schools – 23 persons (22.4%); 
-lack of desire to use ICT in education for students with disabilities-17 persons 

(16.5%); 
-lack of teaching motivation – 7 respondents (6.8%). 
However, teachers are clearly aware of the benefits and feasibility of creating a 

computer-integrated learning environment in an inclusive process. This creates right 
conditions for professional growth, distant communication with colleagues and learning 
from their experience of implementing educational innovations; dissemination of own 
progressive teaching experience; participation and holding webinars; enhancement of 
digital competence, culture of work in the information space; improving ICT skills to 
support effective work with students with special educational needs; opportunities to 
stimulate students' cognitive interests; enhancing their motivation for learning by 
updating the content and methods of teaching; introduction of educational innovations 
using digital tools, etc. For example, according to Y. Nosenko, due to multimedia it is 
possible to carry out and correct influence on different  sensory areas. Materials in 
electronic format are easier to adapt to students’ needs (eg. large font, Braille, etc.) [12, 
p. 28-29]. 

Nowadays, there are some interesting technological innovations of improving 
educational access for people with disabilities and their social integration. Today, 
scientists around the world are working out assistive technologies that would enable 
persons with disabilities to study effectively, receive new information, and communicate 
through devices to control computer devices, including: distantly; reading electrical 
signals, etc. 

For example, in 2011, Resource Center was established in Ukraine, the center of 
inclusive education for children and young people with profound visual anomalies. This 
Center provides methodological, technical, didactic, corrective, advisory and other 
practical assistance to secondary and higher education institutions, pedagogical staff, 
inclusive resource centers, parents of blind children, other interested persons. It is 
interesting that the Center staff has developed their own (Ukrainian) model of inclusive 
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education for blind children, which is based on the experience of Scandinavia (primarily 
Sweden), partly Canada, as well as the experience of persons with severe visual 
impairments. This model is tested in various regions of the country by creating and
distributing Braille literature, DAISY audio tutorials, video content with audio (animated 
and feature films), organizing audio courses for guides/actors, and inclusive education 
courses for general education educators, conducting corrective-developmental classes
[14]. This helps blind children not only  get elementary education, but also integrate into
society.

We believe that the organizing of this Centers to assist different categories of 
persons with disabilities would greatly help, above all, to provide qualitative 
psychological and pedagogical support and to provide certain ICT materials for 
successful learning.

Answers to the question "What online resources do you consider to be the most 
effective in inclusive education?" are shown in Fig. 2.

As we can see, teachers mostly use digital tools like: Plickers (for formative 
assessment of learning outcomes) – 37 persons (42.5%) and as many educators chose 
Kahoot! (for audience feedback). Mind Map is also often used while working with 
students with special needs (one-third of the respondents – 32 persons (36.8%). Much
less use: Inspiration, Mentimeter, Graasp, Moodle and others.

Fig. 2. Online resources that pedagogical staff recommend to use in inclusive children's 
education

3. CONCLUSIONS
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For some category of students with special educational needs, e-learning is the only 

way to acquire new knowledge, to meet their cognitive needs, to realize themselves in a 
personal or professional way, to gain access to communication online with other 
participants in the educational process in an accessible and convenient way for them. At 
the same time, it is advisable to use ICT in the education of persons with disabilities in 
the following directions: 

-as support for the educational process in educational establishments; 
-in extracurricular educational work, non-formal education; 
-as support for non- formal education and self-education of children and young 

people. 
Among the main difficulties in implementing ICT in inclusive education in 

Ukraine are the following: 
1) high cost and / or little supply of ICT, especially assistive technologies [13, 

p. 30]; lack of computers at general secondary education institutions, lack of powerful 
internet, especially in rural (mountainous) areas;  

2) low level of digital competence of pedagogical staff regarding the use of ICT in 
inclusive education; 

3) insufficient educational and methodological support for the formation and 
development of digital competence of pupils in the conditions of inclusion; 

4) conservative teaching staff’s attitude towards innovations, in particular 
regarding the use of ICT in the educational process, online communication with students 
with special educational needs; 

5) insufficient support (or lack of support) of students with psychophysical 
disorders to use specialized ICT; 

6) lack of educators’ awareness of digital educational resources that should be 
used in an inclusive process, etc. 

Therefore, the use of ICT in the educational process is a new social challenge, and 
inclusive learning is a necessity. Digital technologies and instruments provide access to a 
variety of educational resources as a compensatory tool for people with disabilities, as 
well as opportunities to study distantly at home; completing of tasks taking into account 
individual and psychological peculiarities of development; opportunities for online 
experiments in virtual (remote) laboratories; expanding autonomy while overcoming 
communication barriers in the educational process, creating opportunities to diversify 
ways to evaluate learning outcomes, and more. We believe that despite many difficulties, 
there are more benefits using ICT in teaching children with disabilities. Therefore, it is 
time to create a properly computer-integrated learning environment in an inclusive 
classroom at New Ukrainian School or University. 
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Today the world is in the process of rapid informatization and digitalization of 
society in all its spheres. The way and pace of life of a modern man is not similar to 
the life of previous generations. The spread of the coronavirus disease, known as 
COVID-19, has necessitated acceptance and adaptation to new working and 
learning conditions for educators from different countries. Educational institutions 
around the world are responding to numerous prohibitions and quarantine rules 
with the transition to distance learning. The crisis has already caused an online 
boom for education and forced teachers to be prepared to deal with this atypical 
situation. The most powerful source today is digital technology, or as they call it - 
digital learning tools, which implies competent use of the latest gadgets. Global 
changes in public life cannot take place without changes in the educational space, 
so our education system now follows the experience of advanced European 
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countries and implements many programs for the formation and development of 
digital literacy, including at the educational level. 
Definitely, Ukrainian education system follows the experience of advanced New 
Ukrainian School provides for the widespread use of information and 
communication technologies by each teacher in their own professional and 
pedagogical activities, which is an essential way to update and informatize the 
education content in different education institutions of our country. This process is 
impossible without the systematic use of electronic educational resources (EER) 
during the educational process, because they definitely create a modernized content 
of educational space and provide equal access to educational online materials to 
each participant in the educational process regardless of location, age or other 
aspects. 
 
Key words: electronic educational resources, digital competence formation, 
primary school students, New Ukrainian School, primary school teachers. 

 
INTRODUCTION 
 
Problem setting. Extensive study and analysis of the state of informatization 

and computerization of education has shown us that today active teachers-
practitioners, who "keep up" with time and reforming education, regularly use 
electronic educational resources to form digital competence of primary school 
students and implement new forms of learning: mixed, electronic, mobile or 
network (Blyznyuk T., Slyusarchuk T., 2019). 

According to the Concept of New Ukrainian School, a graduate of a general 
secondary education institution must be competent in the digital field, be able to 
operate with information, think critically and carry out innovative activities. Thus, it 
became clear that to form such a personality who possesses a digital competence is 
possible only by training a competent teacher and creating a modern innovative 
information and digital learning environment. Therefore, the popularity of the use of 
e-learning resources (EER) in the educational process of Ukrainian schools is due to 
these factors. Besides, “alongside with remarkable attention of European 
Commission to the development of digital competence for teachers Ukrainian 
governmental officials simultaneously stress on teachers’ readiness for innovation, 
new standards and learning outcomes, and emphasize the importance of forming 
key competences in schoolchildren for lifelong learning. Among ten major 
competences of the Ukrainian school are the following: communication in national 
and foreign languages, competencies in Science and Technology, ICT and digital 
competences, etc” (Blyznyuk T. 2018. p. 43). According to the document, “these 
key competencies and cross-disciplinary abilities create an infrastructure that 
provides the grounds for successful self-fulfillment of the pupil as a personality, 
citizen and professional” (New School – Ministry of Education and Science of 
Ukraine. 2016. p. 12). 
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Analysis of research and publications. Creative educators always try to 
keep up with the latest developments in innovative technologies; however, in our 
time, humanity needs new knowledge and new ideas to adapt to the current situation 
on the planet. It requires scientists and researchers to find and create new 
approaches and solutions for many sectors in order to survive and move forward. 
Even those with primary education as part of the existing economic system are also 
forced to meet the challenge. Many centuries ago, Plato proclaimed that ”necessity 
is the mother of innovation”, and we clearly feel that need today. 

However, the introduction of electronic educational resourcesin the education 
practice is still slow and mostly chaotic, which negatively affects the quality of the 
process itself and its results. Recent studies in this direction (Morse N., Bykov V., 
Gurevych R., Kademia M., Kozyar M., Spirin O., Pinchuk O., Raitska L., 
Proshkin V., Tkachuk G., Shyshkina M., Popelta M., etc.) reveal general theoretical 
principles of the use of information and communication technologies, web 
technologies, cloud and remote technologies, educational electronic resources, etc. 
in teaching process. However, these studies mostly provide partial lists and 
descriptions of EER, often focusing only on certain areas of their application. 

Apart from big interest from the researchers part to the problem of 
digitalization of education, numerous requirements for the introduction of which are 
specified in many government regulations: “On conducting a pedagogical 
experiment on teaching future teachers and teachers of information and 
communication technologies”, “Concept of scientific, technical and innovative 
policy in the system of higher education of Ukraine”, “On the functioning of the 
Internet portal “Unified educational information window of Ukraine”, “On 
measures to implement e-learning content”, “Regulations on electronic educational 
resources”, “On creating an information-educational environment based on open 
electronic resources “Shchodennyk.ua”, “On the systematization of the experience 
of using electronic educational resources”, etc. 

Purpose and objectives of the research. The purpose of the article is to 
introduce the classification of open educational electronic resources, suggest their 
use in online and offline education, as well as substantiate some aspects of the 
methodology of their use for formation of digital competence of primary school 
students. 

Research results. We are faced with the need to carry out a terminological 
analysis of the concept of ”electronic educational resource”. Having analyzed the 
materials of the domestic and foreign scientific papers, we attempt to say that 
domestic source base does not provide sufficient definitions of the term ”electronic 
educational resource”, however, we will offer several the mist appropriate in our 
opinion definitions of this notion. 

Open education electronic resources are extremely popular in the USA and 
Europe and offer a wide experience of their use (Heather Seibert, Rachel Miles & 
Christina Geuther, 2019) in their study they mentioned that open EER “are teaching 
and learning materials that you may freely use and reuse at no cost, and without 
needing to ask permission … Open EER have been authored or created by an 
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individual or organization that chooses to retain few, if any, ownership rights. 
Therefore, they must follow the Five Rs of use: Retain, Reuse, Revise, Remix, and 
Redistribute. EER are present in diverse formats including audio, visual, animation, 
and print. They include different types of materials, such as tests, textbooks, 
curriculum, syllabi, lecture notes, photographs, projects, and more. There are 
numerous places where open EERs can be found, many of which are used every day 
by instructors, librarians, teachers, and researchers. Examples of open EER 
platforms and websites include C-K12, OpenStax, Pixabay, Flickr, Khan Academy, 
Curriki, and MIT OpenCourseware” and many others (Heather Seibert, Rachel 
Miles & Christina Geuther, 2019). 

A basic Guide to open educational resources prepared by Neil Butcher for the 
Commonwealth of Learning &UNESCO (2011, 2015) provides readers with a quick 
and user-friendly introduction to OEER and some of the key issues to think about 
when exploring how to use them most effectively. The author explains that in its 
simplest form, the concept of Open Educational Resources (OER) describes any 
educational resources (including curriculum maps, course materials, textbooks, 
streaming videos, multimedia applications, podcasts, and any other materials that 
have been designed for use in teaching and learning) that are openly available for 
use by educators and students, without an accompanying need to pay royalties or 
licence fees. 

Similar explanation is suggested by another researcher (Atkins D. (2007), p. 
4) as: “teaching, learning, and research resources that reside in the public domain or 
have been released under an intellectual property license that permits their free use 
or re-purposing by others.” Under this definition, EER includes several types of 
educational resources such as course materials, modules, books, videos, tests, 
software, or even techniques used to support access to knowledge. It is important to 
note that this perspective on OER puts special focus on digital ecologies, which 
enables access and sharing of licensing content, mainly via the Internet (Littlejohn 
Allison, Hood Nina , 2017). 

Thus, having explored the essence of the concept of ”electronic educational 
resources”, we understand that they are one of the main elements of the information 
and digital space and allow to expand the boundaries of information by using many 
sources that are not always possible to find in libraries.  

Examining the problem of ”electronic educational resources” in studies 
conducted by domestic researches, we understood that scientists were actively 
researching them and single out the following for their broader functional 
classification (See Fig. 1): 
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Figure 1. Classification of EER by their functionality 
 
After examining Fig. 1, we can say that all open EERs in general function to 

improve the efficiency of the educational process and can be widely used in the 
process of forming digital competence of students of different age groups. However, 
most educators focus on the process of university students’ independent work in 
order to train the future teachers, for teachers self-education; organization of 
practical work in the university classroom; for the organization of extracurricular 
work on the academic discipline (Gurevych R., Kademiya M., Kozyar M., 2012, p. 
57 - 58). Scientists preferably disclose methods of using EER in the process of 
training future teachers of computer science (Tkachuk G.V., 2011); formation of a 
cloud-oriented learning environment for mathematical disciplines (Shyshkina M.P. 
2016) and more. Alas, we could not find many works dealing with the training of 
future primary school teachers for the use of EER in New Ukrainian School or 
formation primary schoolchildren’s digital competence by means of EER. 

Using multimedia electronic educational resources, the primary school 
teacher will enrich the lesson with interesting and non-standard forms and methods 
of interaction with students, provide space for students’ creative independent work 
and educational base for digital competence formation, alongside with the 
possibility of their own research activities. 

We can admit that using EER as one of the means and tools for the formation 
of digital competence of primary school students also changes the way of 
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interaction and communication between the participants in the educational process, 
which is necessary for the current generation of students who are accustomed to 
communicate and interact with each other through gadgets. However, “using active 
learning with all innovative instruments of learning/teaching does not necessarily 
mean complete ignoring the traditional format, but it does take class time. Teachers 
who use active learning methods make frequent pauses during the period in order to 
give students some time to work out the information they are provided with. 
Teachers may ask students to respond to several questions, to summarize important 
concepts orally or in writing, or compare notes with a partner. Breaking students 
into groups or other strategies such as individual writing or paired activities are 
quite possible and lead to good results as well. There are many teaching strategies 
that can be successfully used to actively engage students in the learning process and 
develop their competences, including group discussions, problem solving, case 
studies, role plays, journal writing, and structured learning groups, etc. There are 
many benefits to using such activities, as they aim to improve critical thinking 
skills, increase retention and transfer new information, increase motivation, and 
improve interpersonal skills and other competences. Students and their learning 
needs must be at the center of active learning both at schools and higher educational 
institutions. And perhaps we should give less attention to those tests we got used to, 
but evaluate students or teachers according three C approach: communication, 
creativity, critical thinking and collaboration?” (Blyznyuk T., 2018, p. 40-45). 

Exploring the EER of fast and simultaneous interaction of students and 
teachers in the classroom, we drew attention to the popular among the pedagogical 
community application for browsers Pear Deck. With its help, the teacher has the 
opportunity to simultaneously display on all students’ smartphones prepared in 
advance photos, presentations and videos. Another essential advantage is the 
possible synchronization with the Google Drive, for example, the teacher uses one’s 
own saved materials (photos, audio, video, presentations, etc.) and instantly places 
them in the Pear Deck. The teacher provides access to virtual lessons through the 
code that students enter on their own devices, where they have the opportunity to 
process learning materials. The students do not need to raise the hand, as to answer, 
they are interviewed and tested on computers or phones. Conducting an anonymous 
discussion about what is seen or read in digital online form makes it impossible for 
other students to condemn the students’ opinions, because the person who 
responded is reflected only to the teacher, so each child expresses oneself without 
fear of making mistakes or being condemned by classmates. It is necessary to note 
that with this resource, students can complete the teacher's tasks, supplementing the 
presentation with their content immediately during the lesson. For example, a 
teacher may ask students to write an essay based on a poem they study in 
classroom. 

For the teacher, the value of this EER is in mobility, getting instant feedback, 
conducting a quick survey, displaying the results individually. Using Pear Deck 
helps to manage time efficiently and perform quality formative assessment, which 
makes it impossible for a teacher to make a mistake when checking the answers. 
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Another important factor is the function of analyzing all the answers of students in 
general and each of them, which will be reflected in the schedule, so the teacher can 
immediately track the students’ academic achievements, and know what teaching 
material needs closer attention. 

Kahoot proved to be another interesting and interactive resource, which 
integrates a game and testing. This EER is suitable for studying any subject at any 
education institution. It can be used for conducting testing and independent work, 
quick surveys, individual and group discussions, for traditional or formative 
assessment and reflection. Starting with this resource, the teacher sees that the 
system offers several types of Kahoot! We can use it to create quizzes, surveys and 
tests. The teacher has the perfect opportunity to monitor and analyze student 
responses and general progress, because the results are automatically saved and can 
be displayed in the MS Excel editor. This EER gives the educator exclusive 
opportunity to analyze students’ mistakes or difficulties in answering the questions 
thoroughly. For example, the teacher can see which questions proved to be 
complicated and took much time to answer.  

Another huge advantage of this open EER for teachers is that the service has 
a selection of ready-made tests in numerous subjects and their topics that can be 
used by those who are registered for free in their own lessons. 

However, everyone knows that in reality, many schools are practically not 
equipped with sets of technical means, and not always every student has a 
smartphone or carries it to school. In such a situation electronic resource Kahoot! 
provides a solution to this problem and offers the teacher a strategy for interaction 
with the whole class, when only the teacher has a laptop, phone or tablet. 

Thus, we can conclude that systematic use of Kahoot! in the educational 
process is not only a valuable means of feedback, but also a perfect tool for 
formative assessment. Therefore, the teacher does not only assessments and tests the 
knowledge acquired by the student, but also prevents the development of fear of 
error and, accordingly, promotes student’s confidence, celebrates any success of the 
student and focuses only on strengths, not on mistakes and failures, encourages 
students to achieve goals and the highest learning outcomes.  

In the context of formation students’ digital competence, the electronic 
educational resource Kahoot! helps to develop skills of rapid mastery of technology, 
the junior student learns to analyze and critically evaluate information or digital 
content, as well as develops the ability to interact in the digital environment with the 
help of modern technologies. 

Our attention was also drawn to the electronic educational resource 
Mentimeter, another service with a wide range of educational opportunities. It just 
like Pear Deck and Kahoot! helps to interact with all the participants in the 
educational process. Mentimeter is a resource which you can quickly survey the 
whole class with and show students the results. As in Pear Deck and Kahoot! the 
teacher creates questions and displays them on the screen. The application 
automatically generates a task code - you need to voice it to students, give a link 
with an access code or provide a QR code for scanning. Teachers who actively 
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implement Mentimeter in the educational process of general secondary education 
institutions advise to use it to understand which topic most students have dealt with 
the worst or, conversely, which is of great interest, for example, to invite students to 
participate in the creation and lesson planning and choose what they want to discuss 
at the lesson. Therefore, you can immediately focus on what to look for. 

A positive feature of this resource, which differentiates it from Pear Deck and 
Kahoot !, is the ability to create a word cloud at the lesson. In addition, the teacher 
can arrange weekly final surveys in which students will vote for the best or most 
interesting lesson, task, topic or, for example, the literary hero of the week, getting 
the results in percentage, graph, chart or a “word cloud”. 

The resource, preserving all the results of each survey provides an 
opportunity to track the level and dynamics of learning material throughout the 
class. Practitioners argue that these features are sufficient to make full use of the 
Mentimeter for various purposes. They also believe that the big advantage is that 
you do not need to download additional software to your computer, laptop, tablet or 
mobile phone. 

Deeply studying the problem of introducing electronic educational resources 
in primary school, which help to establish the relationship between participants in 
the educational process, we understand that many such resources provide the ability 
to use services and programs to create QR-codes and work with them to ensure 
instant interaction and class, which saves teacher’s time greatly. Here is an example 
of such an invaluable assistance for teachers as the service QR Code Generator. 
According to users, it is a scanner and a generator of QR-codes. Actually, QR-Code 
is a type of bar code that is read using a phone or tablet camera. The code consists 
of black modules that are arranged in a square pattern on a white background. The 
encoded information can be the text you want to read to students, a photo, a 
website, a web resource, an application, a video, or even a simple lesson plan and 
much more. The student only needs to open the site of the QR Code Generator 
service, point the smartphone camera at the code, and the program itself redirects 
the student to the desired material. This service can be used to quickly disseminate 
information and to diversify the learning process, for example, when creating and 
passing a web-quest, to create collections of materials and easy access for students 
to them. With a QR-code, the student saves time because there is no need to type a 
link and one has no chance to enter the wrong web address. 

From our experience of distance learning during spring semester of 2020, 
these and many other open EER proved to be an integral part of the educational 
process and showed their efficiency for arranging tests, independent work, quick 
surveys, private and group discussions, instant feedback, formative and summative 
assessment and reflection.  

Having finished the semester, we organized a survey of 40 students of the 
Pedagogy Faculty, future primary school teachers, who passed the academic 
disciplines “Methods of teaching English in primary school”, “Practical course of 
English”, “English Literature for children” and others. Among numerous questions 
offered to students we wanted to get to know if  they find distance learning with the 
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use of various EER efficient for getting necessary knowledge, skills, abilities and 
competences (See Diagram 1).  

 

 
 
Diagram 1. Pedagogy students’ attitude to the efficiency of distance learning 

and the use of EER  
 
Having analyzed Diagram 1, we became aware of the fact that 19 out of 40 

respondents ( 47,5%) consider distance learning good but traditional also effective. 
15 students (37,5%) find distance learning very efficient and only 6 participants of 
our survey (15%) saw no efficiency in it. We might assume the reasons for those 
15% of the respondents who did not experience any use of EER online in 
difficulties they had during the teaching/learning process See Diagram 2).  

Most of them dealt with some technical problems – 31 students (77,5%) and 
poor WI-FI connection – 25 (62,5%).  

Having studied and analyzed the possibilities of using EER in primary school 
practice, we must say that the use of e-learning resources as an element of learning 
has its advantages and disadvantages. The EER we reviewed earlier, namely Pear 
Deck, Kahoot !, Mentimeter, QR Code Scanner and Generator, reduce the cost of 
producing and distributing learning materials, provide easy and quick access and 
immediate feedback during lessons. 
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Diagram 2. Difficulties students had during distance learning and the use of EER  
 
The use of means of quick interaction between teacher and students in the 

classroom today is necessary, because this process makes the student's independent work 
more intense, saves time, and facilitates the process of assessment and analysis of 
knowledge acquisition. 

The whole process of working with these resources is accompanied by the 
formation of a digital competence and digital culture of junior high school students; the 
anonymity of answers during discussions, testing, surveys or quiz in front of classmates 
increases confidence and reduces stress. However, their use requires an appropriate 
technological infrastructure, which may be inaccessible sometimes (computer, 
smartphone, Internet connection, etc), especially in small rural schools, which there are 
many in Ukraine. 

 
CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH  
 
From the above we can conclude that the level of modern education must meet 

the requirements of the society, because the level of potential of Ukraine in all its spheres 
depends on the extent to which the current generation of students will develop digital 
competence. Today, the introduction of digital technologies in the daily life of the 
society is inevitable, and therefore, has become one of the priorities of public policy, 
including education sector. 

At present, we can see how Ukraine is confidently moving in reforming the 
education system within the New Ukrainian School, which is based on the introduction 
of new approaches to teaching and educating students, creating a modern and relevant 
educational space, combining traditional and innovative learning, implementing in the 
educational process of radically new means of teaching and education. These tools are 
based on the use of information and communication technologies and provide for the 
inevitable formation of competencies of the personality of the junior student, among 
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which one of the priorities is the digital competence of the student of primary school and 
later school leaver. The latest technologies globally affect the forms, approaches, 
methods and means of teaching, but their rapid development requires the simultaneous 
development of methods of their application in the educational process of general 
secondary education, including primary school. Today there is a great contradiction 
between the wide range of possibilities of open EER and the ways of their introduction
in online and offline education.

Nowadays, the problem of using gadgets and various technical devices in the 
educational process is extremely relevant, and its study is crucial and demands deeper 
analysis. Definitely, it is impossible to consider the problem of digitalization and 
modernization of education without changing the activities of the teacher, because the 
presentation of factual material is not enough today, the teacher from the ”giver” of 
knowledge changes to a facilitator, mentor or tutor, who shows how to get certain 
information. To achieve this goal, first of all, the education system needs to modernize 
the methods of teaching in primary education by modern EER and provide teacher 
training at the state level, and not rely only on self-education of active educators. 
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In the article, the meaning a competence approach to learning in modern education 
and relation of key and subject competencies are analized. The attention is 
concentrated in the importance of forming information and digital competence for 
all educational process participants, that contributes to improving the level of 
performance of their professional and social activities. It is established that an 
effective and dynamic informational and educational environment is necessary for 
the implementation of different forms of study in a modern educational institution. 
Based on this, a problem of providing educational and scientific space with the 
necessary resources is actual and important. The possibilities of organizing 
information and education environment of an educational institution based on 
cloud-oriented technologies are considered. The examples of their application in 
different directions of educational institution activity are given. One way of solving 
problem of forming the informational and educational space is proposed, that is 
developing digital education resources and their implementation in educational 
process. The experience of the Faculty of Mathematics and Computer Science of 
Vasyl Stefanyk Precarpathian National University is described on the example of 
implementation of G Suite for Education that is a suite of tools  designed to 
empower educators and students. G Suite for Education provides wide opportunities 
for innovation in organizing the educational process, in general, and in creating 
digital educational resources, in particular. It is noted that the involvement in the 
process of development and testing of digital educational resources during the study 
gives students an opportunity to feel themselves as active subjects of educational 
activity and to be responsible for the result of this activity. The digital educational 
resources developed by teachers and students during the study (implementation of 
project, credit, exam, course and master's papers), as well as during scientific and 
pedagogical researches, which have been approbated and implemented in the 
educational process, are considered. The prospects of further experimental work 
are determined. 
 
Keywords: information and digital competence; cloud computing based e-learning 
system; digital education environment; educational process participants; digital 
educational resources. 
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The article emphasizes that media education is an indicator of sustainable 
development of regions and an attribute of globalization transformations, a factor 
of competitiveness of the economy, an indicator of culture, a level of quality 
education. The purpose of the publication is to describe the leading components of 
the media space, the disclosure of their role and significance in the formation of a 
holistic system of educational work of the modern mountain school 
The key components of the media space are described, their role and significance in 
the formation of a holistic system of educational work of the modern mountain 
school is revealed.To solve the above problems, a set of methods has been used: 
theoretical: analysis and systematization of scientific literature to identify the 
nature and specificity of the formation and development of the media space of an 
educational institution, in particular its content content; terminological analysis 
and method of the operationalization of concepts for the disclosure of the 
conceptual-categorical apparatus. The author turns to addresses the problem of 
content content and structuring media space, defines its structural components as a 
complex subjective-objective system, which is under the influence of social 
reality.The leading components of the media space are described, their role and 
significance in the formation of a holistic system of educational work of the modern 
mountain school are revealed. On the basis of content analysis of scientific sources, 
the necessity of the development of media education and media literacy, the 
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formation of media awareness, media competence and media culture of the 
individual in the environment of important and important communities for her 
according to her age and individual characteristics. The focus is on the fact that the 
specific property of the media space is that it is a structurally complex and dynamic 
system that expands with the development of society and the achievements of 
society. Accordingly, innovations in the socio-cultural sphere through changes in 
the system of values, social norms and ways of life in one way or another transform 
in the modern media space, determine the actual aspects of its activities. 

 
Key words: media space, structure, social system, media literacy, media education, 
media culture, qualitative education, socio-cultural space of educational institution. 
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In article n the basis of studying of advanced pedagogical experience of 
educational activity of mountain school teachers of the Ukrainian Carpathians 
region and elaboration of scientific literature on the subject of research, the main 
problems of media education and ways of forming of media literacy of mountain 
school teachers in the region of Ukrainian Carpathians are revealed. It is 
emphasized that media literacy aims to develop an active position in the perception 
of consumers (authors and readers) regarding its perception and writing of media 
texts and media messages. At the same time, the emphasis is placed on the need to 
balance between theoretical knowledge and practical skills to form an appropriate 
level of media competence. The author points out that media literacy of the 
individual is one of the ways of knowing the world, a tool of reconstruction of 
objects created with the help of media. Emphasis is placed on the need for media 
literacy to be seen as a type of expression of general literacy and as a welcoming 
need for a growing personality.  
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The article substantiates the relevance of the problem and the consequences of the 
popularity of modern gadgets (smartphones, laptops, smart TVs, game consoles, health 
trackers, smart watches, webcams, iPads and tablets, earphones) among primary school 
students during and beyond the educational process. The author lists the advantages of 
using innovative digital technologies in the classroom for both the student and the 
teacher: considerable interest and motivation for learning activities, better opportunities 
for implementation of the individual learning principle, formation and improvement of 
necessary life skills and competences, etc. The author presents the results of a survey 
conducted with HEI academic staff regarding their attitude to the problem and their 
awareness of the most effective gadgets for the enhancement of educational process. The 
study also proves the failings of the uncontrolled use of modern technologies among 
younger students, which has apparently become one of the major reasons for the spread 
of cyberbullying and aggression in the school environment. The purpose of this paper is 
to draw attention to this issue and to suggest some ways of addressing it in four stages: 
family and friends, school, local community and regional-national level, characterized by 
specific procedures and actions. Among the results of the study, there is an increase in 
the number of scientific publications, both domestic and foreign, which shows the 
considerable interest among scientists and the urgent need in the context of searching 
ways of preventing and combatting cyberbullying among primary school students. 
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1. INTRODUCTION 
 

Gadgets have become an integral part of our lives, no matter, be it a smart phone, 
laptop, iPod or iPad. Today, humanity is on the edge of another technological revolution 
where the generation of digital children - Alpha generation who emerged after 2010, has 
to cope with it. Today’s children have access to far more information than all previous 
generations at their age had before. In other world countries and in Ukraine in particular, 
there are growing pragmatists who want to express themselves or even earn from the 
youngest age on their own hobbies, interests, everyday achievements and more. Their 
main idea is freedom and self-expression where gadgets are not simple entertainment but 
a means to get the goal. While for some schoolers that actually means that they are 
learning computer languages, creating websites or contents, and even building robots, 
most others simply use today’s technology to watch videos on YouTube, play games or 
just chat on their cell phones and send text messages. 

Children get addicted very quickly and easily to various gadgets and engaged with 
social media. They are so used to electronic devices that when we observe kids 
somewhere, like the dentist’s office, bus station, cafe or airport, they all are on them. To 
tell the truth, if we analyze ourselves, adults (educators, psychologists, celebrities, 
politicians, etc.), so are we…showing our children not the best example. Parents and 
teachers do tell children (6 and 11 years) not to use tablets or smartphones too much but 
often we just cannot tell them to stop doing it, it is often beyond our control. The children 
of the generation Alpha do not remember the world without gadgets - smartphones, 
tablets, e-readers and laptops.  

The problem of advantages and disadvantaged of ICT in the process of operating 
general secondary education institutions is highlighted in scientific and advisory works of 
such contemporary domestic scientists as: T. Blyznyuk, O. Budnyk, M. Gladun, 
O. Fedorenko, V. Kalinin, V. Kovalenko, Ju. Matvienko, N. Morze, L. Naidionova, 
Y. Nosenko, O. Ovarchuk, S. Vasylenko, A. Volosiuk, I. Vorotnykova, A. Yatsyshyn and 
others. 

 
2. RESULTS AND DISCUSSION 
 
Gadgets really prove to be extremely useful at times. In an increasingly digital 

world, technology serves as an incredibly powerful tool to educate and shape young 
minds. For some of us, this generation of digital natives in using technology in 
collaborative and social ways that will revolutionize learning and increase efficiency of 
education process. Among numerous educational advantages of gadgets for primary 
school students include the ability to take notes quickly and efficiently to store 
information, the opportunity to collaborate with others peers using numerous Apps or 
similar platforms, access interesting and useful educational information available online 
and use visualization like concept mapping or mind mapping software. Moreover, 
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gadgets sometimes is the only access to education for people in remote areas or those 
with special educational needs and disabilities. There are many benefits for teachers in 
implementing gadgets usage at the lessons as well. Firstly, nowadays teachers can find a 
wide variety of highly developed electronic education resources, which are able to bring 
fresh view to improve teaching. Secondly, they enhance the traditional ways of teaching
and to keep students more engaged in learning. Thirdly, educators update the process of 
formative assessment by using trusted tools and enhance collaboration activities in the 
classroom, and knowledge sharing between teachers aimed at experience and best 
teaching practices exchange. Finally, the popularity and confident use of electronic 
devices have become even more apparent since the time when Ukraine introduced 
national quarantine due to the spread of coronavirus in the world. In order not to create a 
big gap in students’ knowledge that teachers use numerous on line learning platforms and
tools to keep them busy during those tough times of the pandemic. 

Students can learn useful life skills and competences through technology. By using 
technology in the classroom, for instance, both teachers and students can develop skills
crucial for the 21st century representative. Students can gain the skills they will need to be 
successful, and, what is more important, competitive in the future. Modern learning is
about collaborating, solving complex problems, critical thinking development, improving
communication and leadership skills, and increasing motivation, adaptation and
productivity. What is more, gadgets can help develop many practical skills, necessary for 
everyday life, including creating presentations, learning to trust sources on the Internet, 
maintaining proper online respect behaviour, and writing emails.  

Taking into account different points of view that exist today among educators of
different levels from the preschool to the higher education institution, we decided to learn 
the current situation of using electronic devices in education at Ukrainian schools and 
carried out a survey among the PNU academic staff who train future pedagogues for New 
Ukrainian School. (See Figure 1).  

40%

0%

60%

0%
Rather "for" than "against"

Against

"For" on condition of a balanced
use

Have doubts as for my choice

Fig. 1. Teacher’s attitude to using gadgets in education activity 
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According to the results, 100% of respondents support the idea of using innovative 
technologies, namely electronic devices in education activity, however their opinions 
separated the greater part of them approve of using gadgets only if it is balanced with 
other education activities.  (15 out of 25 educators). The other respondents consider they 
are rather “for” than “against” and believe that the use of ICT in teaching will increase 
the efficiency of the education process. There appeared none of the respondents who 
was totally against or hesitated on the issue of using gadgets in education activities.  

The results of teachers' responses to the question “What gadgets do you consider 
the most efficient in teaching” are given in Figure 2. Most of the respondents find a 
tablet the most appropriate for education purposes, and then go smartphones, laptops, 
smart boards, games consoles, cameras, iPads, headsets and headphones, TVs, and even 
flash cards. Now the question of our further survey will be how well the teachers are 
familiar with the possibilities of various electronic devices in teaching/learning process.  

Fig. 2. Gadgets efficient in education activities 
Multitasking is another hallmark of the Alpha generation. Digital children will not 

be able to survive without this quality in the world of the future, where they will have to 
compete with developed artificial intelligence, and even live in a changing and poorly 
predicted time. The representatives of Alpha generation actively fight for environmental 
protection, and have an active civic position. Greta Thunberg, the teenage climate 
change activist, is a perfect example what children can do with the help of gadgets. In 
the future children can do even much more with technology than inspire millions of 
young people around the world to go to the streets of the global cities and demand 
action on climate change. 

On the other hand, it is obvious that younger children’s ownership and access to 
technologies is increasing, and as such, they are exposed not only to the undeniable 
benefits but also to abundant risks associated with their use. Primary schoolchildren and 
youth use 4-5 times more of the recommended amount of technology and social media, 
which often has very serious and life threatening consequences (Kaiser Foundation 
2010, Active Healthy Kids Canada 2012). Unfortunately, many of the things kids do 
online and with their gadgets can lead to a lot of trouble if they are not monitored or 
supervised. New technologies often arise new problems. Handheld devices (cell phones, 
tablets, electronic game consoles) modern media technologies have dramatically 
increased the accessibility to different kinds of information, causing unsupervised 
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pastime of children. In our research, we do not intend to stop or substantiate numerous 
physical health problems it may cause. However, we should attempt to draw adults’ 
attention to the problem that violent media content is the reason for children’s 
aggression and offer some ways of how to reduce or partially solve the issue.  

Many researchers assume that “the average age of the aggressor is usually similar 
to that of the victim (Ballesteros, 2017), a period of transition from childhood to 
adolescence. Added to this is that the star gift in the first communion of children is a 
smartphone, being an aggravating factor in these cases, since the computer and mobile 
phone are the channels through which such actions are perpetrated“ [2, p. 116]. Today, 
the question of fostering tolerance of primary school students in the educational process 
of the modern Ukrainian school is extremely urgent. Among the key factors behind it 
are increase in aggression, intolerance in society, the phenomenon of bullying, 
outsourcing and harassment in teams among children; implementation of inclusive 
education. Educating tolerance in children is a challenge for parents, preschool teachers, 
and other educators. Particularly relevant is the search for new methods and approaches 
that would be helpful in the process of fostering tolerance in junior students. 

The extensive use of smartphones and the Internet have even lead to new ways for 
kids to be bullied—cyberbullying. The OECD research [Organisation for Economic 
Co-operation and Development. The Protection of Children Online: Recommendations 
of the OECD Council: Report on Risks Faced by Children Online and Policies to 
Protect Them; OECD: Paris, France, 2012.] found that in Europe, up to 31 per cent of 
children aged 6–14 years had encountered cyberbullying as measured across various 
periods, which was dependent on the scale incorporated in the studies. Such researches 
demonstrate a need to investigate cyberbullying issues with young children. It is an 
international issue for schools, young people and their families.  

The problem of cyberbullying is mostly studied by researchers dealing with 
teenagers (M. A  Winiewski, A. Denise E.; M. 
Rathe, C. Jacobson, A. Bailin, R. Milanaik, A. Adesman, J.W. Patchin, S. Hinduja and 
others). The issue is also highlighted by Ukrainian researchers: S Kutsenko tried ti find 
the ways of how to protect schoolchildren from cyberbullying; L. Naidionova stressed 
the cyberbullying is a new problem of Internet [9]; O. Mikheeva, M. Kornienko studied 
the problem in the social and pedagogical context [8]; K. Dzufer considered 
cyberbullying as a threat of the XXI century and understood it as a relatively new kind 
of persecution children that occurs through virtual communications.. Since, there is 
limited research dedicated to the problem of cyberbullying among the younger age 
groups, primary schoolchildren. This is particularly relevant as these kids are now 
accessing more devices, earlier and more frequently. 

We consider it important to realize the concept of “cyberbullying” in theory of 
modern scientific researches: to highlight the multidimensionality of its phenomenon. 
Analyzing the issue, we found out that foreign and domestic scientists have different 
approaches to its interpretation. Thus, P. Smith treats cyberbullying as aggressive, 
deliberate actions taken by a group or an individual using electronic forms of 
communication against a victim who cannot protect oneself [3, 13]. Another researcher 
S. Monks believes that cyberbullying is a violent, threatening act by one child to 
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another by electronic means of communication, such as cell phones, websites, social 
networking, online groups and others [7].  

After generalizing different approaches of scientists in this context, we have 
concluded that cyberbullying or Internet mobbing is a modern form of aggression that 
has become widespread with the popularity of gadgets, mostly mobile phones, and the 
Internet. All its forms intend to provoke, harm, or humiliate a child remotely, normally 
without physical violence (as opposed to bulling), decrease one’s self-esteem. Social 
networks, chats, smartphones and more are the “weapons” of the buller [2; 4; 5; 12; 14]. 

Contemporary cyberspace has some unpleasant features: the buller is anonymous 
and can hide behind false identities. Such uncertainty heightens the child’s anxiety, the 
victim may begin to visualize of the power and strength of the aggressor and in this 
regard – about one’s own defenselessness and vulnerability, relying on (perhaps) 
personal past life experiences. The buller often refers to wide audience, and 
innumerable invisible witnesses. Besides, the aggressor has a constant, unlimited by 
time and place, access to the victim through electronic devices. Continuity and no 
feedback in cyberbullying can be especially dangerous for children and adolescents, 
having or experiencing traumatic experiences, isolation and misunderstanding within 
the family or friends.  

Kids have always had their virtual imaginary worlds, their games and their secrets 
from adults. The mystery of the modern generation is predictable and, for the most part, 
not obvious to adults. Younger children require different methods of engagement. As 
educators, we need to be specifically aware of cyberbullying. Therefore, primary school 
teachers should be trained to identify the child that may suffer from cyberbullying, deal 
with the problem, but what is more significant, foresee it by creating favorable friendly 
classroom environment.  

The American scientist D. Nolte emphasized the importance of creating a caring 
pedagogical climate in which there would be no chaos and oppression, and on the 
contrary, the conditions for successful development of important personality traits 
would be created [80]. At the same time, according to the scientist, it is necessary to be 
guided by certain rules of education, to observe pedagogical commandments, 
formulated in a kind of code "Children learn how to live" accordingly: 

- if children are surrounded by constant criticism, they learn to condemn. 
- if children live in hostility, they learn from violence. 
- if children live in tolerance, they learn tolerance. 
- if children are supported, they learn to be confident. 
- if children live in fairness, they learn to be fair. 
- if children live in safety, they learn to trust. 
- if children are treated with approval, they learn and raise self-esteem. 
- if children live recognized, they learn friendship. They learn to find love on 

Earth” [11].  
We attempt to suggest dealing with cyberbullying on four levels: family and 

friends, school, local community and regional-national. Each of them is characterized 
by specific procedures and actions. 
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Throwing the light on the family or/and friends level, we must admit it is one of 
the highest importance as no one knows the child better than dear close people. 
Together family can consider what to do to cope with the problem and at the very least 
give a child emotional support during this difficult time. However, relatives apt to 
underestimate their role here and mostly delegate personal responsibility on somebody 
else, schoolteachers, for instance. 

Definitely, there are many things schools can do to address the issue of 
cyberbullying at their level. Firstly, to promote a culture of mutual respect and tolerance 
or appreciation for diversity. We find it urgent to note that the problem of fostering 
tolerant behaviuor is the deliberate creation of conditions that require interaction with 
and respect for others. After all, the purpose of fostering tolerance in the context of 
preventing cyberbullying in modern school is to educate young people’s needs and 
readiness for constructive interaction with different people, regardless of their national, 
social identity, way of thinking, appearance, behavior, worldview and other views, etc.  

We can do a few more things as educators to prevent curtail cyberbullying in 
schools.  

Bring up Digitally Competent Citizens. Cyberbullying has no gender, it - is 
impersonal in nature. It is urgent to explain children that there are rules, which should 
be applied both inside and outside the digital setting. Teachers have to inform young 
students how to be cyber safe. To our mind, the best idea is not moralizing and 
prohibiting but inviting an expert who might clearly provide some tips and even 
disseminate free handouts to teach students how to be safe online. By incorporating 
technology in the classroom, teachers can focus on the ethical use of technology. 
Prohibiting technology often makes the problem even worse. Teaching students how to 
use technology appropriately is better than having unsupervised. Microsoft 
representatives in Ukrainian cities and towns can be invited to the classroom for a 
meeting and provide a free instructional program to teach digital citizenship and ethical 
use of technology.  

Promote Understanding and Awareness. Knowledge is power. It changes social 
perceptions. Instead of creating panic over technology use or spread misunderstandings 
between adults (parents and teachers) and schoolers, awareness gives way to a positive 
atmosphere and friendly relations. Educators should speak about cyberbullying in their 
classrooms, see what kids know about it, how they treat it, etc. It is a good idea to teach 
students about physical, psychological and legal consequences. Researchers, in-service 
teachers, student-teachers should explore the problems like technology risks, cyber 
safety and positive online communities; talk about possible cases of cyberbullying and 
their resolution. A perfect way to highlight the benefits of technologies is to emphasize 
how children can use it for creating a managed space for classmates to compliment each 
other on school achievements or work together on a class project. 

Openness to Speak About Aggression. Children must trust the teachers and have to 
realize that they should expose online aggression. Most kids feel fear, shame before 
peers or anxiety to be punished by parents and lose freedom in using gadgets. Thus, 
they prefer to not inform of the problem and often believe that adults have no ideas to 
resolve the situation. It is important for educators/parents to break the silence 
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surrounding cyberbullying. In our opinion, we should let children know that we do not 
blame technology for the problem, but irresponsible use of it. Help kids trust us. They 
need to know whom and where they can go to before a problem occurs. An anonymous 
box (a secret box) in the classroom to report cases can be a good example, so that 
children know they can feel safe to report information anonymously. It may also 
prevent aggressors from engaging in bad behavior. Research suggests that a parenting 
style that is emotionally warm with clear limits best creates resiliency in regards to 
digital aggression. Teachers can follow the same example: be clear, empathetic, and 
communicate openly with students. 

Miriam Clifford, a freelance education writer holds a Bachelor in Science from 
Cornell University and a Masters in Teaching with Honors from City University of 
Seattle, recommends using a 5-R method (the 5 R’s) when addressing cyberbullying 
situations. That is Respond always, Research facts of the situation, Record 
documentation, Report findings, and Revisit the issue to make sure it is resolved.  

Another advice to create solid relations in the classroom is practicing Team 
Building Activities or Collaborative Work. Collaboration is a powerful way to get 
children to behave cohesively. The purpose of such activities is to make all classmates 
work together towards a common goal. They had to use all of their individual strengths 
and realize each person’s abilities were necessary to complete the task. Teachers might 
consider having a weekly, monthly class projects or similar activities; organize events 
that might involve primary school students to socialize with others who they are not 
normally engage with.  

Pedagogy of Partnership against Cyberbullying. It is relevant to promote 
education for teachers, administrators, and parents. Cyberbullying problems frequently 
change due to the changing nature of technology. It is important to stay up to date. 
Universities or other non-profit organizations arrange seminars, webinars, round tables 
and workshops aimed to educate teachers and parents; provide free multimedia training 
resources specializing in this field. Parents may often be unaware of cyberbullying, as 
they did not experience such an issue during their school years. It just did not occur! 
That is why it is important to report what is happening so that they can intervene at 
home. Educators might suggest parents buy filtering software or special phones for 
younger children. 

Cyberbullying must be taken seriously. Authorities on local community and 
regional-national levels might suggest appropriate programs on monthly basis or 
organize annual events. A good move in this context is the event held every year on the 
second Tuesday of February when people celebrate World Internet Security Day. The 
activities of this day are aimed at spreading knowledge about the safe and responsible 
use of the latest information and communication technologies. Thus, February 11, 2020, 
many world countries marked the World Safer Internet Day with the slogan “Together 
for the Best of the Internet”. This day intended to engage everyone who participates in 
creating a better Internet for all, including the youngest users. Moreover, many people 
of different ages and profession take part in online communication for the sake of 
providing the best digital experiences. Ukraine, of course, has become an active 
member of such an event and taken an advantage of this unique opportunity for online 
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security activities with the world. For instance, students and academic staff of the 
Precarpathian National University joined the widespread action towards safety on the 
Internet.  

Since January 2019, the law against bullying came into force in Ukraine. 
Accordingly, any psychological, physical, economic or sexual abuse, including the use 
of electronic communications, is punishable by penalties. Primary school children 
should also be acquainted with the basics of law restrictions in this context and 
understand the consequences of their misbehaviour. Teachers should make students 
realize since the early age that bullying of any kind, including cyberbullying is 
unacceptable. There are many ways how to teach students about being responsible 
citizens who are accept individual differences. Observing and caring teacher makes sure 
that groupings in the classroom allow students to work with different people thus they 
try to create activities to build on strengths, to show students how each person has 
something unique to contribute to. Responsible technology use teaches tolerance and 
respect for diversity. Finally, it is important for educators to remember our duty is to 
protect students’ human rights. 

 
 
3. CONCLUSIONS 
 
After the research conducted, we conclude frequency of online activities put 

primary school children in high risk of developing pathological Internet use. Our 
findings indicate that Internet activities with the help of gadgets are becoming more 
popular among younger schoolers, changing the age profile of Internet users. The role 
of family and friends, school and community is becoming extremely important in 
preventing the potential threats by providing guidance on how to use Internet safely and 
forming digitally competent citizens, but also in detecting pathological behaviors at 
early stages. School-based engagement in Internet use for both screening and 
surveillance might be a part of a multifaceted strategy for reducing child pathological 
Internet use. The current study provides important information that could be useful in 
formulating age-specific health policies in Internet safety. Finally, it provides evidence 
that the need for training for safe gadget use should start at the very first stages of 
school life, since this is when both Internet usage and the exposure to Internet risks 
begin. Going through a cyberbullying incident is very difficult. 
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One of the positive effects of globalization processes is providing international 
quality education, promoting the development of information and communication 
technologies and their dissemination in education. Globalization manifestations of 
ensuring the quality of education are: training a specialist of innovative type; 
international mobility of trained labor force; mutual recognition by countries of 
qualifications in order to enable the recruitment of specialists from other countries; 
rapid response to the development of the modern economy by training new 
qualifications with knowledge of new technologies; increasing the number of 
foreign students; increasing the number of paid-for-study students who consider 
high-quality education as a significant investment; maintenance of the level of 
competitiveness of the country in the world export market of education. The purpose 
of the article is to develop methods for diagnosing the formation of managerial-
qualitative competence among specialists in quality management education. The 
criteria for the diagnostics are: motivational-axiological cognitive active. The 
method developed by us involves formal and informal types of theoretical and 
practical training of a specialist in the quality of educational systems. It has been 
approbated. The quality of the method is statistically confirmed using the Pearson 
method and single factor analysis dispersion. In the future, the developed 
methodology for diagnosis of managerial-qualitative competence is proposed to be 
improved. This improved version is used to identify teachers with a high level of 
competency. From these teachers, in the future, one can form experts on the quality 
of education at different levels: local (for institutions of higher education) egional 
and even national. 

Keywords: diagnostics; competence; management activity; qualitative activity; 
automation of the algorithm. quality of education. 
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INNOVATIVE COMPETENCE OF A TEACHER: 
BEST EUROPEAN PRACTICES80 

The essence of the innovative competence of the teacher in the way of integration into 
the world space of education. The main tendencies of teacher's training for professional 
innovation activity are described. Best European practices according to the using of 
innovative studying technologies in the work with students are examined. The author 
proves the need for partner collaboration, group forms of activities to solve problematic 
learning problems at school through Problem Based Learning. Especially, the issues of 
development of creative initiative of children in collective work are highlighted. The 
content and typical difficulties in the practical using of Blended Learning are described. 
It is noted that Blended Learning combines traditional and distant models of studying, it 
can take place not only in the lecture room but outside, in synchronous or asynchronous 
regimes, and it predicts an extensive using of ICT in work with students. The technology 
of Inquiry Based Learning in teaching STEAM school subjects is presented, especially 
in the process of working with remote educational laboratories and Inquiry Learning 
Space (ILS). Some innovative tools for their practical using according to the work with 
students are implemented. The importance of using Project Based Learning for 
integration of educational subjects in the New Ukrainian School is also characterized, 
which gives an opportunity to form a coherent picture of the world in them. 

Key words: teacher's innovative competence, educational process, pedagogical 
activity, Problem Based Learning, Blended Learning, Project Based Learning, 
Inquiry Based Learning. 
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1. INTRODUCTION

In the conditions of a rapid development of the information society, the 
reformation of education of different countries in the context of integration into the 
world, it is important to provide an innovative character of pedagogical activity, 
which has an important place in the development and self-development of a young 
generation. Therefore, the problem of formation and development of innovative 
competence of the teacher today is very actual. 

The problems of teacher’s pedagogical competence are highlighted in 
scientific research by H. Vasianovych, O. Dubaseniuk, I. Ziaziun, L. Karpova, N. 
Kuzmina, L. Pukhovska, O. Savchenko and others.The methodological approaches 
to the studying of the teacher's innovative competence are defined in the works of I. 
Havrysh, I. Dychkivska, O. Ignatovych, N. Klokar, O. Podimova, O. Shafran and 
others. 

The innovative competence of the teacher is examining by Ukrainian 
researchers as a component of general professional and pedagogical competence, 
the content of which is determined by the peculiarities of innovation activity, its 
social significance, creative character and the focus on the non-stop creation of a 
new, the development of the personal and professional potential of the teacher [21]. 

Let's consider the essence of innovative competence of the teacher in the 
context of our research. So, according to the point of view of I. Dychkivska, she 
interpretes innovative competence through the system of motives, knowledge, 
skills, skills, personal qualities of the teacher, which ensure the effectiveness of the 
using of new pedagogical technologies the professional work [9]. 

Innovative competence of a teacher is “a system of motives, knowledge, 
abilities, skills, personal qualities of the teacher, which ensures implementation of 
all stages of innovative professional activity: from modeling and forecasting to 
introduction of innovations” [20]. 

In the pedagogical science, the following characteristics of a teacher training 
according to the innovation activity are determined [4; 12; 20]: 

1. Focus on a teacher training according to the solving the problems of
modernizing the education system in accordance with civilization and national 
strategies for its development respectively on the principles of formative and 
civilizational approaches in pedagogical education. The essence of the first 
approach is to take into consideration economic, political and socio-cultural 
determinants as the system-forming factors of all processes taking place in the 
educational sphere. Accordingly, a civilizational approach  according to the 
implementation of innovation activities involves the adoption of the idea of the 
diversity of the world as the formation of individuality in the space of universality 
to recognize the priority of universal values. At the same time, the world 
educational systems should function  according to the civilization trends of the 
development of national educational systems. 

2. The effeciency of teacher training for innovation activity is determined by
the completeness of the implementation of its content, functional and structural 
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links with other components of this training. Therefore, this principle corresponds to 
the principle of organic unity of general, special and individual in the pedagogical 
professional activities. 

3. The degree of accordance of the teacher's readiness for innovation activity 
by the objective regularities of professional training. Actually, these regularities 
correspond to the principles of personal and active approach, in particular: 
humanism; tolerance; cooperation and co-creation; pedagogical optimism; 
differentiation and individualization; optimizing the educational process, etc. 

4. Degree of accordance of professional preparation of structure and content of 
innovative professional activity of the teacher. It is primarily about the integrity of 
this process, and the content of education, according to V. Krayevskiy, is not 
limited to the assimilation of the foundations of science, the development of the 
intellectual sphere of the student. The true educated person is able not only to act in 
the social structure, but also to change it actively [17, p. 6]. In today's university 
education, the problem of improving content is taken into account, axiological 
dimensions and practice requirements are taken into consideration, since “the 
universal knowledge of narrow disciplinary orientation” [24, p. 105] often become 
unsuitable for using by future specialists because of their inconsistency in the 
development of scientific and technological progress. An ambivalent situation arises 
when higher pedagogical education acts as an institution, which is located “on the 
border between knowledge preserved in libraries and abstracts and computers of 
teachers, and knowledge that operate in the field of production” [16, p. 21]. 
Therefore, the rapid socio-cultural, information development of society requires 
from the teacher of modern knowledge. However, the content of teaching of 
education needs constant new knowledge, taking into account the principle of 
scientific knowledge, in connection with life. 

Thus, in today's conditions, it is worth emphasizing on the organization of 
teacher training for innovation based on the principles of the inter-scientific 
approach, so some basic provisions of the philosophy of education, general 
innovation, the complex of the sciences of creativity, general psychology, general 
axiology, pedagogical management, etc., concerning problems of pedagogy 
innovations [20]. 

 
2.  ANALYSIS AND DISCUSSION 

 
With the development of digital society in the pedagogical science the newest 

educational technologies are increasingly resorted in the practical sphere: Distance 
Learning, e-Learning, u-Learning, m-Learning, Flipped Learning, methods of 
interactive learning, learning on technology training, using of short videos 
(Microlearning), Problem Based Learning, Inquiry Based Learning, etc. 

In the modern conditions, the issue of diversifying of teaching methods for 
STEAM subjects, first of all in middle school classrooms, is also relevant. That is 
why it is important to prepare teachers to integrate math, science, and technology in 
the teaching process. The American scientists recommend using 3D printing in 
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authentic design projects for this. “... Students are able to tinker in a virtual world 
using 3D design software and then in the real world using printed parts” [7]. 

Actually, the innovative competence of a modern educator is seen in his ability 
to use the best European educational technologies in professional practice. Dynamic 
changes in education in the conditions of its integration into the world educational 
space puts new challenges to teachers – to be prepared for the effective performance 
of their professional functions, taking into account innovation. 

 
2.1.  Problem Based Learning: pedagogical creativity 
 
In the context of the problem of the synthesis of science and art in the STEM-

education, we have a tendency for the rapid development of creativity, which 
includes artistic and creative trends (architecture, industrial design, industrial 
aesthetics, etc.). Therefore, in the field of STEM, which serves as the basis for the 
training specialists for high technologies, the development of students’ creativity 
and the representation of Arts-disciplines in the content of their preparation is 
defined as a strategic point. Its evidence is for example the fact that in the state of 
Massachusetts (MA, USA) Public Schools for Developing an Index of Creative and 
Innovative Education are conducting the rating. Today it is extremely important in 
the behaviour of pupils to use the analytical, creative skills in solving the problem in 
the field of science, mathematics, reading and writing (students apply analytical, 
creative, and problem-solving skills in science, mathematics, reading, and writing), 
the development of “innovative talent to meet the needs of its business community” 
[18]. 

In the researches of scientists (A. M. Connor, S. Karmokar, Ch. Whittington; 
2015) the minds about the need to integrate STEM disciplines and arts into a 
broader educational context (STEAM). After all, natural sciences, technology, 
engineering, art, mathematics as a system of education involves mastering primarily 
technological competencies and is aimed at the development of scientific and 
technical creativity of students. Though technological trends cannot be developed 
today without such skills as teamwork, creativity, global awareness, financial 
literacy, aesthetic awareness, critical thinking and etc. 

A. Armitage, O. Pihl, T. Ryberg (2015) are examining theoretical, 
philosophical, pedagogical and aesthetical aspects of the contradictions and 
interactions between the collective and the individual in creative learning processes. 
However, today, it is important to develop a student's creative individuality, 
creativity in the practical activities. At the same time, we involve him in collective, 
partner interaction, work in groups for the searching of solutions to common painful 
problems in the process of Problem Based Learning. The authors enforce to the 
discussion: “In the design process there are always many ways and solutions to 
solve the same problem, so how can we be sure that we choose the right concept to 
finding the optimum solution to practical problems? What is the role of PBL in this 
context?” [1].  
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It is obviously, that for searching of individual creative perspectives 
educational strategies adequate to specific goals are necessary. Actually, the 
aesthetic aspect of teaching involves the formation of an educational environment, 
which would stimulate students to constructive, collaborative and contextual 
learning and self-improvement; the combination of individual and collective aspects 
in the solving of difficult situations. 

 
2.2.  Blended Learning in the work of the school teacher 
 
In many European and American schools of general education, the issue of 

implementing Blended Learning, which combines the traditional distance learning 
system, is very important today. According to C.R. Graham, a model of Blended 
Learning, includes traditional and computational learning of students [11]. 

The definition of blended learning is a formal education program in which a 
student learns: (1) at least in part through online learning, with some element of 
student control over time, place, path, or pace; (2) at least in part in a supervised 
brick-and-mortar location away from home; 3) and the modalities along each 
student’s learning path within a course or subject are connected to provide an 
integrated learning experience [2]. 

Blended Learning is a purposeful systemic process of interaction between 
subjects of learning, in which the traditional and distant learning models are 
organically combined, mixed learning can take place in the audience and beyond, in 
synchronous or asynchronous regimes, and involves the wide using of ICT in the 
work with students. Scientists distinguish the following types of Distance Learning: 
Traditional Distance Learning (interaction between subjects of learning is taking 
place with the delay of time (asynchronously), and e-Distance Learning (interaction 
between participants occurs both asynchronously and synchronously in time, and is 
based on the using of modern ICTs ) [3, pp. 191-193]. 

Means of Blended Learning: traditional – textbook, manual, laboratory 
equipment, technical means of training, etc.; computer support – electronic tutorials, 
video materials, software for qualitative control of education, information retrieval 
systems, research training environments, virtual training laboratories, animations 
and simulations, etc. [6]. 

In the preparation of a modern teacher, the universities in most cases use 
mixed learning at the level of individual disciplines by managing learning with the 
help of appropriate systems (MOODLE, Sakai, Canvas, etc.). For the 
implementation of the innovative model of Blended Learning in high school, 
models often are offered by K. Kristens (Blended Learning. Retrieved from http: // 
goo. gl/AL31PN) are often used. Rotation Model is a turn-based interaction 
between a teacher and a student with the help of ICT. Flexible model is where the 
basis of the educational process is distance learning. Self-Blend Model or A La 
Carte Model - through which the traditional students' trainings can be 
complemented by additional online courses through the Internet. Enriched Virtual 
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Model is the one characterized by self-learning of students of a part of the 
educational material with the help of electronic courses. 

The typical combination and using of both electronic and traditional training 
without proper technical support, the availability of the developed pedagogical tools 
and software does not guarantee the high efficiency of the mixed learning 
methodology. In this regard, the scientists of Vasyl Stefanyk, the Precarpathian 
National University, have started active work in the framework of the EU program 
Erasmus + KA2 – Capacity building in higher education with the project 
“Modernization of Pedagogical Higher Education by Innovative Teaching 
Instruments (MoPED)” – No. 586098-EPP-1-2017 -1-UA-EPPKA2-CBHE-JP, 
which will last for 3 years (2017-2020). 

The main aim of this project is the modernization of the curriculum of higher 
educational establishments of Ukraine by the implementation of modern teaching 
methods using ICT. The project is aimed at improving the quality of higher 
pedagogical education, the development of the digital and didactic competences of 
future teachers in the context of reforming the educational system, especially the 
using of innovative teaching methods / tuition (Distance Learning, e-Learning, 
Mobile Learning, methods of Critical Thinking Development, Interactive Training, 
etc.). 

The peculiarities of the mixed learning model are that materials for studying 
are submitted to the student electronically; there is also the opportunity to hand over 
work electronically; systematic evaluation of work with relevant comments is 
carried out; opportunities for organizing group work are expanding; electronic 
tracking progress tools are used; full-time learning is based on a person-centered 
approach, the principle of interactivity, and so on. 

In the modern conditions, there are some difficulties according to the 
introduction of Blended Learning, which J. Hofmann (2014) distinguishes: 

technical (Technology challenges): the providing of the learning process with 
the appropriate technical means; 

organizational (Organizational challenges): overcoming the stereotypical 
beliefs and convictions about the ineffectiveness of mixed learning, in contrast with 
the traditional, permanent monitoring of student success and learning management; 

teaching (Instructional / design challenges): the presence of an educational 
environment for  achieving the goal; the introduction of online interactive exercises, 
providing of proper coordination of the mastering of the elements of the course, the 
sequence of its study, etc. [14]. 

These problems are also typical for modern school. The main problem is the 
equipment in the educational process especially innovative computer technologies 
and development of appropriate training for e-learning, in peculiar, research 
environments, laboratories, games, surveys and testing systems using smart phones 
and tablets, interactive tasks, tools for teamwork, recommendations for work in a 
cloud-based learning environment, etc. In fact, these issues are extremely relevant 
for different countries, especially in the New Ukrainian school. 
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2.3.  Inquiry Based Learning in the teaching of school STEAM subjects  

Today, there is a problem in the training of specialists for the use of 
information technologies in teaching STEM subjects for elementary and secondary 
schools (Natural Sciences, Mathematics, Science, Technology), because of such 
online courses require hands-on activities, laboratory works and live 
demonstrations. Training of the teacher to familiarize the pupils with scientific and 
engineering fields, IT technologies and others and it involves the mastering of new 
concepts such as STEM- & STEAM-education, STEAM literacy, engineering, 
reengineering, nanotechnology, robotics, online environment, e-learning, m-
learning, u-learning, f-learning, blended-learning, creative industry, mechatronics, 
fundraising, online discussion forum, digital literacy, information culture and others 
[5, p. 25]. 

Early involvement of children in STEAM serves not only as a means of 
developing creative thinking, forming the competence of the researcher, but also 
contributes to their socialization, helping them choose their future profession. 
Interactive studying develops such skills as: collaboration, communication, 
teamwork, creativity. For the development of gifted children, starting with 
preschool and junior school age, it is advisable to use STEAM’s online learning 
environment to build skills in design, cooperation, communication and critical 
thinking based on a multidisciplinary approach [5, p. 25]. 

Today for e-learning you can take advantage of the extensive collection of 
online labs, interactive inquiry, combine labs and apps into Inquiry Learning Spaces 
(ILS), etc. (http://www.golabz.eu/). ILS are personalized learning resources for 
students, where they can conduct scientific experiments, get new knowledge by 
themselves, and develop research skills. Unfortunately, on this platform, most ILSs 
are English (232), Portuguese (107), Greek (107) and other languages. At the same 
time, the GoLab platform is moving in the direction to Eastern Europe. We have  
the places of a research training in Romanian language – 98, in Ukrainian language 
– 13, in Polish – 6, in Czech – 2, in Hungarian – 1, in Slovak – 0. 

Let's look at some of the online learning space. 
 
ILS “Humans and Bees” (Subject Domains: Biology, Chemistry, 

Environmental Education, Geography and Earth Science) for students 7-16 years 
old. In this ILS student's will reflect about the relationship between humans and 
bees and research the possible human factors that affect bees in a positive and in a 
negative way. Students will use an online simulator that allows for the variation of 
bee numbers, flower numbers and their relationship. Furthermore, students will 
learn about the scientific method and the most important things to have in mind 
when making a scientific research (https://www.golabz.eu/ils/humans-and-bees) 
(fig. 1). 
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Fig. 1 ILS “Humans and Bees” (Phase: What would happen if the world ran out 
of bees?). 

Fig. 1b. ILS “Humans and Bees” (Phase: Make your experiments and get results). 

After the presented research, the students independently come to some 
conclusions, use tools to check if their hypotheses were valid at the beginning of 
working with this learning environment. 

It is very important that, in the process of using this method of teaching, the 
students are encouraged to project work in groups or pairs, since they must take 
advantage of the knowledge gained and think how to apply them in real life. To do this, 
use the Phase: Share with your class and discuss! – where they are offered the following 
task: “Now ... what do you think that humans could do to improve their behavior 
towards bees? Imagine that you were invited by the government to produce an 
awareness campaign to teach citizens about personal choices that could help protect the 
bees. What would you create? What advice would you give? Work with your group to 
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create something like this and upload you work below” 
(http://graasp.eu/ils/5baca3a461326fb1d3d44f32/?lang=en). 

It is important that the ILS contains an extremely varied training material: online 
labs, problem questions, video clips, games, illustrations, rules, etc. Students work on 
their own according to the relevant instruction. At the same time, the teacher has the 
opportunity to see the results of each student (the time and quality of continuing their 
respective phases of training) with the help of platform-specific tools for evaluation. 

The next ILS “Windmill with Science Journal” (Science Journal from Google 
has a windmill project where the technology and engineering of an Anduino One and a 
lightsensor are helping to understand how the windmill works, 
https://www.golabz.eu/ils/windmill-with-science-journal-google) for students aged 13 
and older (fig. 2). 

Fig.2a. ILS «Windmill With Science Journal» (Phase: Conceptualisation). 

Fig.2b. ILS «Windmill With Science Journal» (Phase: Investigation 1). 
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Students have the opportunity to learn, that “windmills usually were used to 
mill grain, pump water or both… Modern windmills take the form of wind turbines 
used to generate electricity, or windpumps used to pump water, either for land 
drainage or to extract groundwater” 
(http://graasp.eu/ils/5afd469402e852fe99b39676/?lang=en). In the 
“Conceptualization” section, they get the task of making a Concept Map about the 
windmill, and also create their hypotheses. For this useful questions are: How can 
you determine the number of blades that your windmill will need to spin at top 
speed? How efficient is a wind mill? 

The pedagogical value of this type of learning is that students receive 
practical knowledge that is related to life. Example, in GoLab Wind Energy 
Simulation they will be able to solve "problems" that will require a critical 
comprehension of the material, the integration of knowledge on various subjects: 
Engineering, Mathematics, Physics, Technology, Computer Science, Architecture, 
Design, etc. To do this, they get the following tasks:  

“Take control of a wind farm to provide electrical energy to a small town. 
Understand how random changes – in wind speed and power requirement of the 
town – affect the use of this natural energy resource”; 

“Learn about the concept of efficiency as it relates to power generation at a 
wind turbine using our interactive simulation”, etc. 

At the same time the students can experiment and among them are the 
following: to create a windmill, to test it, to analyze the principle of its action and 
applied application, etc. 

To solve research tasks, the student needs certain skills of logical and creative 
thinking. In the process of research teaching the teacher aims to form students the 
skills that are the basis of their research behavior. It is the ability to determine the 
problem, ask questions and answer them, put forward and review the hypotheses, 
explain the nature of scientific concepts and give them the definition, classify the 
material, observe, conduct experiments, draw conclusions, discuss educational 
problems, convincingly defend their opinions, etc. 

ILS is also interesting because of “Curved Mirrors” for the pupils at the age 
of 13-14 years old (Physics, https://www.golabz.eu/ils/curved-mirrors) (fig. 3). This 
ILS is used in the Form 2 (grade 10) Kenyan curriculum. The learners at this stage 
have already been taught about the rectilinear propagation of light. 

The objectives of this lesson is that by the end of the lesson the learners will 
be able to: 

(1) determine experimentally the characteristics of images formed by a 
concave mirror; 

(2) determine magnification for the images; 
(3) plot graphs that can be used to determine the focal length of a concave 

mirror. 
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Fig. 3. ILS «Curved Mirrors». 

For teachers of astronomy is proposed 25 ILS for using: «Travelling To Mars» 
(https://www.golabz.eu/ils/travelling-to-mars) (In this activity students will work on 
trajectories by trying to send a spacecraft to Mars. Since Earth and Mars are in constant 
motion students also get acquainted with the notion of relative motion), «Craters in the 
Solar System» (https://www.golabz.eu/ils/craters-in-the-solar-system) (The lesson use 
the Impact Calculator lab to investigate what happens when a comet or asteroid hits a 
solar body. It explains the formation of craters in the entire solar system), «Interstellar 
– The Mystery of Nebulae» (https://www.golabz.eu/ils/interstellar-the-mystery-of-
nebulae), where the pupils have an opportunity to find the answer to the question: What 
is a Star? How is a Star born? Have you ever wondered what happens to the different 
stars in the night sky as they get older? And other. 

For example, during the using of ILS «Explore the Sun» 
(https://www.golabz.eu/ils/explore-the-sun) the students will have the chance to 
explore the Sun's activity through the measuring of the size and counting of the 
number of Its Sun spots (fig. 4). 

Fig. 4a. ILS «Explore The Sun» (Phase: Orientation). 
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Fig. 4b. ILS «Explore The Sun» (Phase: Investigation). 

After a general acquaintance of the students with the problem, they proceed 
to the next stage of “Conceptualization”. Here they are offered research questions: 
What is solar activity? How Galileo Galilei discover sunspots? Is we can use 
directly telescope to made observation of sunspots? How many are the sunspots 
Image? How we can made explorations of solar activity? How we can discover is 
there are solar activity? And other. To address these issues, you need to go to the 
“Investigation” stage, then make “Conclusion” and discuss the results in the 
“Discussion” section. 

So, “inquiry requires students to engage in active learning by generating their 
own driving questions, seeking out answers, and exploring complex problems. 
Research, though often a component of inquiry, addresses the process of finding 
answers” [13]. 

The educational platform GO-LAB is very popular for many countries, 
therefore, lecturers and undergraduate students of Precarpathian National University 
are actively working on creating these learning environments in Ukrainian 
language. It will give an opportunity for the teachers of secondary schools to offer 
new qualitative tools for teaching (learning) STEAM subjects. 

However, in contrast with the traditional learning, where the students during 
the lessons can gain the learned facts, ILS encourages students to think, solve a 
difficult situation on their own way, find the answers to questions, and formulate a 
hypothesis. It helps the students learn through their own investigation. “While 
research can certainly exist as a stand-alone process, inquiry should ultimately drive 
students to view research as a means through which they can seek out new ideas, 
answer new questions, and wrestle with complex problems” [13]. 

It is important that the elements of online learning enable independent work 
of students to master or consolidate the teaching material in a convenient place for 
them, the necessary pace, at any time, etc. 
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2.4.  Integration of Educational Subjects in the School: Project Based 
Learning 

In the New Ukrainian school, the leading principle of its activity the 
integrated learning is determined as a guiding principle of its activities as one of the 
ways in which students can create a coherent picture of the world. The 
interdisciplinary approach is a specific feature of modern education in leading 
foreign countries (Europe, Singapore, Finland, Canada, Germany, etc.). The 
reforming the Ukrainian education system involves “overcoming the isolated 
teaching of subjects, educational themes and problems and creating fundamentally 
new educational programs where the educational process should be oriented 
towards a developmental and productive approach towards the development of 
integrated textbooks, the introduction of integrated courses, the implementation of 
integrated lessons and the use of integrated systems educational tasks” [15, p. 6]. 

Integrated study of students in a general secondary education establishment 
does not mean the rejection of individual subjects: each lesson must address the 
many-sided aspects of the knowledge of the world, ways to self-search for methods 
for expanding this knowledge. At the same time, an integrated approach to learning 
contributes to expanding the social and cognitive experience of students in the 
process of solving their problem situations in the context of interdisciplinarity. 

One of the effective methods for implementing integrated lessons is the 
project method. 

“When confronted with a challenging problem or question, students ask 
questions, find resources to help answer them, then ask deeper questions – and the 
process repeats until a satisfactory solution or answer is developed. Projects can 
incorporate different information sources, mixing the traditional idea of “research” 
– reading a book or searching a website – with more real-world, field-based
interviews with experts, service providers and users” [10]. 

However, there are some difficulties in the using of Project Based Learning 
(PBL), and it concerns first of all of multidisciplinary projects. It is very often that 
projects are not well-prepared, their tasks are not clear for students, teachers spend a 
lot of time, but the results are upset. Project training should be focused, first of all, 
at building key skills for life. Its main elements should be clearly planned in 
accordance with the requirements of pedagogical design. 

“Gold Standard PBL teaches students the important content standards, 
concepts, and in-depth understandings that are fundamental to school subject areas 
and academic disciplines. In good projects, students learn how to apply knowledge 
to the real world, and use it to solve problems, answer complex questions, and 
create high-quality products” [10].  

In modern conditions, there is a tendency when the teachers and students not 
always show the wish or are interested to work on the integrated teaching 
methodology. Therefore, there is the notion of “disciplinary egocentrism” [22]. 
“Disciplinary egocentrism encompasses two factors, a negative relatedness and a 
negative perspective. The first one is a failure to see connections between a given 
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discipline and an interdisciplinary subject or problem, which limits the ability to 
incorporate new ideas and practices. The second aspect is not only a rejection of 
other viewpoints, but often a failure to recognize the differences in perspectives and 
contributions. It is quite likely that disciplinary egocentrism is as much present in 
academic staff as a student body and that this may be a factor in the slow adoption 
of new pedagogies in any discipline” [8]. 

Foreign practice certifies the effectiveness of integrated training also in 
university education. Andy M. Connor, Sangeeta Karmokar, and Chris Whittington 
(2015) emphasize that “the tenets of the STEAM movement can be adopted in 
tertiary education where modularization and semesterization can produce barriers to 
an integrative curriculum” [8, p. 37]. The idea of teaching students with the 
application of interdisciplinary and applied methods is popular. It is no coincidence 
that many modern researches are devoted to this problem [8], especially the using of 
project methodology in the study of integrated courses in engineering education. 

The authors define three types of projects that differ in the degree of student 
autonomy: 

1. Task project: Student teams work on the projects that have been defined by
the instructor using largely instructor-prescribed methods. This type of project 
provides for minimal student motivation and skill development, and is part of the 
traditional instruction in most engineering curriculum. 

2. Discipline project: The instructor defines the subject area of the projects
and specifies in general terms the approaches to be used (which usually involve 
methods common in the subject area discipline), but students identify the specific 
project and design the particular the approach they will take to complete it. 

3. Problem project: The students have almost complete autonomy to choose
their project and their approach to it [8, p. 38]. 

We consider it reasonable to use this method in teaching teachers to teach 
STEAM subjects in a secondary school. It is important to involve students in 
cooperative learning, teamwork, where they can share their thoughts, apply new 
knowledge for a deeper understanding of the problem [19]. 

Therefore, an effective form of on-line learning is the student’s project 
activity. In particular, “mini projects were found to be one of the most effective 
strategies to complete the final project. Mini projects allow students time to master 
specific concepts and skills, such as checking initial data and forming a research 
question while internalizing learning” [23]. Actually, mini project helps in the real 
using of gained knowledge and its integral representation. 

Thus, the method of projects causes the formation of such skills: critical 
thinking/problem solving, collaboration, and self-management. Projects may help 
build other skills, habits of mind and work, and personal qualities (such as 
perseverance or creativity), based on what teachers, schools, parents and 
communities value, but we argue that the ability to think critically, solve problems, 
work with others and manage oneself and one’s own work are crucial stepping 
stones to future success [10]. 
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3. CONCLUSIONS

Innovative competence of modern educator is manifested in the ability to 
timely react on changes, which takes place in the educational sector and implement 
innovative technologies in school practice. This will not only increase the 
effectiveness of learning / teaching, but also will give an opportunity to spread the 
educational abilities of students, personalize learning, transform the style and image 
of the teacher. We believe that the current school education reform needs the 
training of a new teacher who thinks innovatively, who can use digital technologies 
in working with students who are not afraid to experiment with pedagogical activity. 
However, move from the traditional learning to innovation, which encourages the 
student to analyze and interpret information; ask new questions; create work 
theories and generate scientific ideas, needs professional teacher skills. 

Thus, in the conditions of the rapid development of the information society, 
the necessity of forming an innovative and modern teacher. Undoubtedly, the using 
of ICTs and educational innovations (Inquiry Based Learning, Project Based 
Learning, Blended Learning, Problem Based Learning, etc.) and there performs an 
interactive interaction between the teacher and students and spread the teaching and 
educational and scientific and research opportunities of education graduates. This 
opportunity in some cases stimulates the formation and development of the 
necessary system of key competencies, the ability to solve various professional 
tasks. 
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The article highlights the relevance of the use of educational innovations in the 
preparation of a future English teacher to work in the New Ukrainian School. The 
author of the manuscript emphasizes the need to use a variety of innovative methods and 
best European practices in the educational process with students of Pedagogical 
specialties of higher education institutions; considers the numerous opportunities and 
new mechanisms for teacher professional growth and retraining of pedagogical staff, 
which include certification and a “money after teacher” mechanism. The researcher 
claims that the digitization of all spheres of society and the popularity of information 
technologies in the world have taken a prominent place in the education sector, in 
particular they are an integral part of teaching English all over the world at different 
levels. The author analyzes which innovations in the English language teaching help 
educators create more independent students who are motivated to learn new content and 
to get good learning outcomes. The article partially describes the experience of using 
innovations on the example of students of the Pedagogical Faculty at the SHEI “Vasyl 
Stefanyk Precarpathian national University”. 
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General problem setting. Every year we observe a change of trends in almost all 
sectors and the case is no exception in the field of education. This is one of the areas we 
see a lot of remarkable changes every year. According to the Ministry of education and 
science in Ukraine, 2019 became a year of development and growth for all levels of 
education from schools and vocational institutions to higher education institutions. 
Digitalization of all spheres of society and the popularity of information technologies in 
the world have taken a prominent place in the life of our country and have announced 
the beginning of new changes in the country. In recent years, higher education as well as 
general secondary in Ukraine has undergone significant changes, a number of important 
reforms are underway and even more are still ahead. There is a characteristic tendency 
and necessity to increase innovation in the process of teaching staff preparation. The 
word “innovation” is used to describe a product or development that is “new” or 
“enhanced” in some way. Both the modern pupils of the institutions of general 
secondary education, and the students of higher education are no longer the same as 
those who considered the teacher and the book the only source of knowledge. Thus, the 
traditional approach to teaching / learning is not suitable for them.  

The purpose of the article is to observe and analyze educational innovations in 
English language teaching; review the experience of using best samples of technological 
advancement in teaching practice with students in the context of training educators for 
New Ukrainian School. 
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Analysis of researches and publications. Ministry of education and science of 
Ukraine has identified 10 priorities in education for 2019 where Ex-Minister Liliia 
Grynevych declared it during the final press conference “MES Work: Results of 2018 / 
Vision of 2019” [3]. Nowadays many innovations are obvious and visible for primary 
school students, their parents and, of course teachers.  

Outline of the main research material. The point is that not all the teaching staff 
on different levels of education institutions is ready for quick and successful changes in 
the education sector as teachers’ readiness for innovations leaves much to be desired. 
The experience shows some teachers are not fully ready for such changes; they do not 
want to admit that former way of teaching is not appropriate under contemporary 
conditions. The survey of 22 interviewed headmasters from Ivano-Frankivsk conducted 
during the annual August Educational Conference 2019 at the “Centre of Innovative 
educational technologies PNU EcoSystem” showed different attitudes to priorities in 
education sector (See Drawing 1).  

Drawing 1 
Major priorities in education 

The results state that innovations and digitalization (that is an innovation) are 
important for the respondents as they give these two aspects the second and the third 
places respectively. However, they hesitate in their decisions and relevance of some 
innovations. What they all agree with, is that XXI century students and modern society 
demand teachers with globally extended vision of teaching/learning process, those who 
will be able to develop in them ten key competences singled out in the Conception of 
New Ukrainian School. Moreover, what may be innovative in a rural primary school of 
our country in a developing country or even in urban school is an old practice. We can 
define innovation as an improvement, a change; something new or something that did 
not exist before; something that is new in a specific context; all of the above combined 
or any of the above, but only when successfully implemented. 

Educators are, of course, a key and integral element of the teaching / learning 
ecosystem. That is why it is important to familiarize them with present generation 
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competencies and skills so that students can experience the best of the technologies 
available now. This simply pushes the need for professional development programs 
where they can get better acquainted with the innovative teaching-learning pedagogies as 
well as enhance their personal thinking abilities. Thus, only teaches who have passed 
advanced modern trainings successfully or been properly trained at Pedagogical 
Faculties, who study under updated educational programs and in appropriate educational 
spaces will meet contemporary needs of all the participants of the educational process. 
According to the Ministry of Education and Science of Ukraine, which offers new 
mechanisms for teacher professional growth “money after teacher”, pedagogues will get 
undeniable possibilities to freely choose the institution to get such an advanced training 
and the program that the they find the most appropriate and interesting. Besides, the 
government will give a certain amount of money to motivate and encourage teachers to 
learn and use innovations in practice. School authorities are also taking initiatives to 
organize such programs and training for their staff of all level classes to help them make 
an impact on the present learning trends. Surprisingly, the trend is now seen in both 
private as well as public sector educational institutions. The Internet has also made 
possible for teachers to connect with other teachers to seek or exchange knowledge that 
will make a difference in their lives and in the lives of those they teach. A wide range of 
professional development courses is available online and teachers can get certificates of 
a successfully completed advanced online training as well. Analyzing such possibilities 
for Ivano-Frankivsk region there are several big locations which offer certified advanced 
modern training programs for teachers: traditionally popular Ivano-Frankivsk Regional 
Institute of Postgraduate Teacher Education and newly created “Centre of Innovative 
Educational Technologies PNU EcoSystem” at the SHEI “Vasyl Stefanyk Precarpathian 
national University”. 

Hence, we deeply understand the relevance of the problem of preparing future 
foreign language teachers of New Ukrainian School for innovative activities and the use 
of new methods and technologies in teaching, aware of new educational trends. A 
modern educational establishment is an institution of competences. In addition, 
competency-based learning is not an easy challenge for schoolteachers and university 
academic staff. Taking into account the principles of competency approach, the essence 
of education is the development of abilities and skills that will contribute to independent 
problem solving in different activities based on the use of social experience. 

In 2016, at the World Economic Forum in Davos, 10 basic skills of the future were 
emphasized. Many researchers often call such skills as XXI century skills or soft skills. 
They form a super-professional, “flexible”, competent, competitive personality to 
survive and achieve success in contemporary society. This list outlined the most 
significant skills and abilities: comprehensive multi-level problem solving, critical 
thinking, creativity in the broad sense, collaboration or team work, emotional 
intelligence (EQ), ability of decision making or new ideas generating, ability to 
communicate and negotiate, cognitive flexibility, readiness for lifelong learning and 
others [4, 9]. Most of these skills overlap with ten key competences of New Ukrainian 
School and can be successfully developed during English lessons. Half of these skills are 
related to the ability to communicate, understand people, and the second half indicates 

Цифрова освіта: збірник наукових праць. 2021264



the ability of the brain: the ability to think quickly, come up with solutions to problems, 
generate new ideas, etc. These things seem obvious. Moreover, they are in demand 
nowadays. Nevertheless, in a few years they will become even more necessary [5,7]. 
This definitely is not the complete list of important skills; however, while preparing 
future English teachers we must not ignore them. 

An important sign of the changing society is personalization: the transition to 
student-centered learning: educational technologies for personal trajectories in learning. 
The goal of the higher education institution is to prepare the teacher who is able to 
evaluate not only knowledge but also skills, to build project work, to conduct 
individualized learning, to be able to create new creative teams, to teach children in the 
mercantile world to volunteer. Digital tools and numerous electronic education resources 
help a lot in arranging personalized learning. This is a notable trend of the year as 
students can learn without worrying about device, location and timing constraints. Here, 
more flexible seating or spacing helps a lot. Some of us may wonder if this is something 
very important to education. In fact, research has suggested that it can have a remarkable 
impact on the way students perceive knowledge. Understanding its significance, 
education institutions have started giving learners choices to choose the way they like to 
be seated in a classroom. It is obviously amazing when the classroom is divided into 
spaces or zones where students can use transformable desks, large pillows, bucket chairs, 
etc., unlike the traditional classroom set up. From our personal experience we can firmly 
state that such settings encourage better learning outcomes and increase motivation to 
study. “Centre of Innovative Educational Technologies PNU EcoSystem” at the SHEI 
“Vasyl Stefanyk Precarpathian national University” offers the students this opportunity 
to perceive information in a less formal way, have fun during serious learning process. It 
is after all about the freedom students experience, which in turn changes the way they 
see education. 

Taking into account frequency in using gadgets in teaching / learning process of 
English lessons and everyday life of students many educators are concerned about a 
short-term attention span that has become an issue in the education sector. This is, in 
fact, a much-discussed area in the digital transformation trends in the field of education. 
Sometimes students struggle a lot to cope with the long information, complicated intense 
texts, etc. The learning content has not been very interactive, which reduced learning 
abilities in students. Now, the education sector has started understanding the unique 
learning needs of every student. The development of mobile technology and the increase 
of smartphones usage has enabled many of us to access the internet and use a huge 
variety of learning apps on the go. Teachers are now able to incorporate mobile learning 
to reduce the intensity and increase the effectiveness of learning. This trend is growing at 
fast pace and putting forward options for teachers and even school authorities to better 
organize the daily school activities. This even provides additional options like sharing 
student results between peers or other teachers or even parents in real time or track the 
completion of home works easily. Teachers can also use it as a domain to alert students 
about some potential issues or use it to easily evaluate if their teaching strategies are 
working through polls. 
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Undoubtedly, assessment is the driving force of learning. However, competence 
learning requires updated approaches to assessment as well. The traditional model is not 
at all suitable for objectively evaluating students' learning outcomes. On the one hand, 
continuous assessment is a combination of summative and formative assessment, where 
formative assessment is characterized as assessment for learning, and refers to those 
conducted by teachers and students, and provides information that is used as feedback to 
change the learning process or learning activities in which they participate. On the other 
hand, the goal of summative assessment is to evaluate students’ learning at the end of an 
instructional unit or subject by comparing it against some standard or benchmark. In real 
practice, continuous evaluation often comes down to cyclical, fixed-marking, with little 
or no feedback from the audience. It is important that the assessment method used 
should allow the teacher to check whether the learning outcomes are achieved or not. In 
fact, students will get a personalized feeling of the outcomes as these techniques are 
adaptive, which is another reason why more and more teachers now largely choose 
formative assessment tools over the routine traditional approaches. The range of skills 
that modern assessments attempt to evaluate is quite broad and reflect our current views 
on teaching and learning. It might for example include assessing the students’ ability: to 
participate in a pair work oral activity, skim a text and quickly look for key information, 
tell a story, follow teacher’s instructions at the lesson, plan and organize a roleplay, write 
for a specific group or genre and much more. Our students are already familiar with such 
tools for formative assessment as Kahoot, Mentimeter, Flipgrid and more; moreover, 
many of them already use them in their teaching practice at schools. 

Technology is very much part of English language learning throughout the world at 
all different levels. Innovations in English Language Learning Technologies help create 
more independent learners who stay motivated and get the results they are looking for. 
When we discuss the problem of using innovations in English language teaching, some 
popular digital platforms come to our minds: Google Classroom, Go-Lab, Edmodo, 
Moodle and more. These and other digital platforms help teachers and students to create 
a space in which teachers and learners can connect, ask questions to enhance learning, 
host classes on the cloud and create purposeful contents and conduct different types of 
assessment.  

We cannot organize a perfect English lesson without using authentic information in 
our everyday practice. Nowadays there is a variety of digital resources for authentic 
materials to be used in the English language classroom: Youtube, Edpuzzle, GoNoodle, 
and other resources will help find necessary videos on a specific topic and appropriate 
level of language knowledge. 

Another important innovation we attempt to acquaint our future English teachers 
with is a Virtual and Inquiry Based learning environment in educational technology. It is 
a platform of digital courses of study, usually within educational institutions. 
Unfortunately, not many Ukrainian institutions can boast of having and using such 
platforms. Besides, “the universal application of digital devices, in particular, requires 
from educators themselves to develop their own digital competence. A great number of 
present primary and secondary school teachers have insufficient digital skills … With 
the aim of forming some elements of teachers’ and students’ digital competence, training 
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“Methods of Inquiry based learning of STEM subjects: inquiry learning space and tools” 
was held on the base of Vasyl Stefanyk Precarpathian national university by the coach 
Olga Dziabenko, a researcher, certified trainer who regularly speaks at conferences and 
workshops, runs numerous projects at the University of Deusto in Bilbao, Spain. Within 
November 8-9, 2017 students and the teaching staff of the PNU got excellent 
opportunities to get acquainted with Inquiry Based Learning, instrument tools of Go-Lab 
ecosystem: online laboratories, inquiry learning spaces (ILS), existing apps and active 
learning tutorials…” [1, p. 42]  

Thus, as experience shows, virtual and inquiry based learning environments allow 
the teacher to organize the learners into groups and roles, present resources, activities and 
interactions within a lesson structure, provide for the different stages of assessment, report 
on participation; and have some level of integration with other institutional systems.  

The project of the European Union ERAZMUS + CA2 Higher Education 
Opportunity Project: Modernizing Educational Higher Education Using Innovative 
Teaching Tools (MoPED) - No. 586098-ERP-1-UA-EPPKA2-CBHE-JP launched at the 
PNU in 2017 is one step in the direction of using educational innovations in the 
preparation of a future English teacher to work in the New Ukrainian School. Experts 
believe, it will have a positive impact on the quality of higher pedagogical education. 
The project was initiated to meet many challenges by contributing to the modernization 
of UA pedagogical curricular by creating and introducing new academic disciplines, 
arranging modern innovative classrooms throughout certain Ukrainian higher 
educational institutions [1]. The newly created “Centre of Innovative Educational 
Technologies PNU EcoSystem” has already started to offer certified advanced modern 
training programs for teachers to enhance their professional level by incorporating new 
subjects of top-notch ICT teaching tools and inquiry methods.  

Institutions of higher education are constantly seeking techniques that encourage 
students to become more globalized in their perspectives. Universities’ administrations 
and Ministries of education encourage students to participate in numerous international 
exchange programs. Emphasis on academic internationalization is one of the driving 
forces factors of higher education reform in Ukraine and in the world. In accordance 
with the Mobility Strategy of European Space of Higher Education Area 2012, countries 
are encouraged to develop and implement national strategies for internationalization and 
mobility [2, 8].  

The starting point for this process is proved in the speech by Hanna Novosad, the 
Minister of Education and Science of Ukraine who announced, “Integration into 
European science would continue. In particular, an agreement will be signed over the 
next year with the EU on joining the Horizon Europe framework program, which will 
allow our scientists, along with European ones, to participate in various projects.” [6]. 

Conclusions and perspectives for further research. 
Even after the technological advancement, rather than preparing the students to move 

the technology forward, Ukrainian education sector has remained hesitant to adopt some 
innovative trends into practice. We completely agree to it; the education sector is not 
usually the fast adopters of the technological changes. That is the sole reason why progress 
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remains hesitant and slow in education but it has yet not stopped. Universities have started 
introducing new academic disciplines to acquaint students with innovations and best 
European practices to prepare them to be creative English teachers for new generation of 
students in New Ukrainian School. The education sector has always been the last to make 
extensive changes holding onto old teaching practices. However, with digital 
transformation in education, teachers are incorporating new advanced features.  

We attempt to conclude, contemporary students are becoming less interactive with 
the standard of old teaching methods that is why innovations and digital transformation 
is the key to their interest today. Definitely, the process of preparation of bright English 
lessons with the use of innovative teaching tools takes a lot of time and effort but it will 
surely drag to good results and achievements.  

We find it relevant to continue researching and grounding innovations in English 
language teaching and preparation of future English teachers to work in the New 
Ukrainian School as innovations are very dynamic and it seems hardly possible to catch 
up with them. 
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The article reveals the role and significance of innovative approaches and 
methods of teaching prospective pedagogues in mountain secondary educational 
institutions of the Ukrainian Carpathians. It is emphasized the importance of 
studying the problems of human relations and the mountain environment of the 
Carpathians, geopsychic and geoethnological features of mountain inhabitants 
in the context of the formation of an innovative educational environment in a 
higher educational institution. Author highlights the leading role of V. Stefanyk 
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Precarpathian National University in providing specialists in practically all 
pedagogical specialties for mountain institutions of Ivano-Frankivsk region. 
Various innovative methods, aimed at training socio-psychological and 
professional readiness of prospective teachers in distant and hard-to-reach 
mountain areas, are approved here. The study outlines a number of both 
negative and positive specific factors that affect the educational process in 
mountainous regions. The innovative experience of the first and only integrated 
project in Ukraine, aimed at studying the influence of the mountain environment 
on the student’s development, training and education, is analyzed. The 
international scientific project "Mountain School of the Ukrainian Carpathians" 
has become an effective factor in combining science and practice in a globalized 
world. It drew attention not only to researchers in Ukraine, but also to scholars 
in the United States and a number of European countries. Creative educational 
laboratory contribution of the International project "Mountain School of the 
Ukrainian Carpathians" is highlighted in the development and popularization of 
innovative methods of training and retraining of pedagogical staff for the 
Carpathian region. The importance of educational, cognitive, scientific, 
research and practical correlation in prospective teachers training is 
substantiated. Issues of the university teaching staff scientific works on the 
formation of innovative potential and innovative thinking of modern pedagogue, 
his/her professional mobility and professional culture are outlined. The 
expediency of enriching the content of theoretical disciplines with the innovative 
component is proved, and the importance of using ethnic and cultural potential 
of the Carpathian region in professional pedagogical training of the prospective 
teachers is emphasized. 

Key words: professional pedagogical training; innovative teaching methods; 
innovative experience; ethnic and cultural potential; the Carpathian region; 
professional mobility; personality development. 
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INTERACTION OF SUBJECTS OF THE EDUCATIONAL 
PROCESS OF PRIMARY SCHOOL: RESULTS OF 

EXPERIMENTAL RESEARCH89 

Inthis the essence of the problem of organizing interaction of the subjects of the 
educational process. A review of scientific sources on the research problem is done. 
Based on empirical research, the results of studying the readiness of primary school 
teachers to organize interaction in the classroom are presented. The analysis of the 
survey, in which Ivano-Frankivsk region (Ukraine) teachers participated, was carried 
out. The subject of the study was to determine the concept of "dialogic interaction", the 
use of this method in primary school, as well as teachers' difficulties in organizing 
interactive learning in the classroom: insufficient methodological support, the gap 
between theoretical knowledge and challenges of school practice. 48.2% of teachers 
use interaction every day or at each lesson to intensify students' learning activities, to 
stimulate their cognitive interests, to establish cooperation and co-creation. There are 
also respondents who do not practice or use this technique very rarely. It was found 
that some respondents (almost 55%) will have difficulty in organizing interactive 
interaction in the educational process; 25% – indicated some difficulties using these 
methods in primary school, 20% – have no difficulty organizing an educational 
dialogue with students in class. 
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Key words: interaction, educational dialogue, teacher training, primary school, 
communicative activity of students, educational innovations. 

INTRODUCTION 

Public challenges and conditions for the integration of educational systems of 
different countries into the European space determine the processes of implementing 
innovative approaches to the organization of education in schools and universities. “In 
the conditions of a rapid development of the information society, the reformation of 
education of different countries in the context of integration into the world, it is 
important to provide an innovative character of pedagogical activity, which has an 
important place in the development and self-development of a young generation” 
(Budnyk, 2019). This means that pedagogical systems of different countries need to be 
reformed taking into account progressive trends in the development of science and 
technology, the world best teaching practices. 

The concept of  interaction between participants in the educational process 
(Littleton & Howe, 2010), cooperative and corporate learning is relevant at the moment. 
The problem under study is reflected in scientific publications of modern authors, which 
convincingly prove the effectiveness of interactive learning of children and youth 
(Beattie & Ellis, 2014; Beauchamp & Kennewell, 2010; Major, Brugha, Froehlig, 
Walker, Higham & Vrikki, 2018; Fomin, 2020; Vasianovych, 2010). 

The purpose of the article: to substantiate the essence of interaction in the 
educational process and on the basis of empirical research to study the readiness of 
primary school teachers to organize interaction in the classroom. 

PROBLEM OF RESEARCH 

The term "interactive" derived from the English word "interact": "inter" - is 
"mutual", "act" - to act. Therefore, "interactive" - means able to interact or be in the 
mode of conversation, dialogue with someone (person) or with something (eg, 
computer). In our study, we consider interactivity in a pedagogical context. Beauchamp 
& Kennewell state (2010), the term “interactive” appears in two distinct strands of 
educational research discourse: one concerning pedagogy and the other concerning new 
technologies in education. They research «both theoretically and empirically, links 
between the concepts of ‘interactive teaching’ and ‘interactive technology». As 
nteractive learning is a pedagogical approach that incorporates social networking and 

urban computing into course design and delivery. We consider interactive interaction to 
be, first of all, dialogic learning, during which the subjects of the educational process 
interact. 

To organize interaction in the educational process of primary school, it is 
necessary to prepare properly all participants for active communication. At the same 
time, the prime role in this process belongs to the teacher, who the results of students' 
learning, their motivation and anxiety to explore something new largely depend on. 
“Dialogue teaching is primarily problem-based teaching. After all, in order to stimulate 
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students to solve educational creative tasks, to actively discuss them in a group, it is 
necessary to create a situation in which the pupils will be interested, and they will have 
different views on the same problem. Actually, collision of different opinions, their 
ability to express, defend, listen to each other, analyze, draw conclusions, show 
tolerance and restraint will make it possible to create interactivity, effective interaction 
of learners” (Fomin, 2019). 

We consider future teachers' readiness for the organization of dialogic learning as 
a complex dynamic formation, represented by the interaction of subjective 
(psychological and pedagogical qualities of the future teacher, the level of professional 
mastery of the future profession and the processes of professional self-development) 
and objective (educational environment) of reality and specified in theoretically 
substantiated criteria (Fomin, 2020). Regarding the concept of "readiness", in 
pedagogical science in the context of professional training, it is interpreted as a result. 
Our study deals with the professional training of primary school teachers and their 
readiness to organize dialogic training of students. Therefore, the "readiness of future 
primary school teachers to organize dialogic learning" is considered as a result of their 
professional training in a particular context. 

Based on the study of the psychological literature (Moliako, 1989; Krutetskyi, 
1972), it was proved that readiness for [professional] activities is interpreted as a 
function of the psyche; psychological state of the individual, which helps him/her to 
succeed in the relevant activities; process and result of formation of certain experience, 
proper attitudes, etc. In the pedagogical literature, readiness for professional activity is 
defined as: personal education of an integrative structure and "a set of professional and 
pedagogical knowledge, skills, abilities and personal qualities that ensure the 
effectiveness of the school teacher" (Grygorenko, 1991, p. 8). In the structure of 
readiness for professional activity O. Matviienko distinguished the following 
approaches: functional (considered as a state of psychological function that stimulates a 
certain activity) and personal (serves as a holistic personal formation that synthesizes a 
number of subjective factors regarding professional activity) (Matviienko, p. 167). 
Thus, teachers’ readiness for professional activity is mostly interpreted by scientists as a 
complex holistic education, which is the result of appropriate training, in our context - 
to organize interactive learning for primary school students. Thus, based on the study of 
scientific and pedagogical literature, we concluded that the readiness of primary school 
teachers to organize dialogic interaction is a set of components, his/her personal and 
professional values, competencies, experience that enable effective professional activity 
in this sphere. 

RESULTS OF RESEARCH 

In order to prove the necessity to improve the system of training future primary 
school teachers in higher education, we studied the readiness of practitioner-teachers to 
organize interaction with primary school students. To do this, we used Google online 
forms to interview teachers, asking questions about their understanding of the concept 
of dialogic learning, its role in the educational process, as well as personal readiness to 

Цифрова освіта: збірник наукових праць. 2021 289



organize dialogic learning for primary school students. A total of 60 teachers from 
Ivano-Frankivsk region (Ukraine) participated in the survey. Among the respondents: 
teachers who have quite different experience in primary school: 18, 5% (10
respondents) - more than 20 years; 13% (7 persons) - from 3 to 10 years; 11.1% (6 
persons) - from 10 to 20 years; 46.3% (25 respondents) - up to 3 years, 3.7% (2 persons) 
– answered that they are not currently working; the same number of people - without
teaching experience; 1.9% (1 person) - pedagogical practice while studying at the 
university; 1.9% (1 person) - did not answer (54 answers in total).

The problem of value orientations is important in the study (Budnyk & Mazur, 
2017), as well as competencies, experience of the teacher who gained authority and 
respect in the educational environment. The results of the survey are presented in Fig. 1. 

Fig. 1.Practitioner-teachers’ reflections on the modern teacher’s
authority and image

As we can see, there is a widespread opinion among educators that the main 
factor for increasing the effectiveness of teaching is an innovative approach to
teaching, "non-standard solution of problems", as indicated by 35.5% of 
respondents; "development of students' independence, critical thinking" (39.8% of 
respondents). Such abilities as: mastery of teaching methods and techniques, as well 
as maintaining discipline and order in the classroom got last ranks among the
characteristics of the ideal teacher.

Thus, the peculiarities of the study of the problem of interaction in primary
school and the formation of future teachers' readiness to solve these problems are, 
first of all, focused on innovative approaches to work, use of non-standard methods
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and best European teaching practices (Budnyk, 2019), development of child’s 
critical thinking (Fomin, 2020). 

At the same time, it is important to know the essence and methods of educational 
dialogue, the features of the organization of interaction, taking into account individual 
and age characteristics of students. To the question "How do you understand the 
meaning of" interactive interaction "?" 49.1% of respondents (28 persons) chose the 
answer: "joint activities of teachers and students in situational modeling in the form of 
dialogue,which provides solutions to educational problems"; 35.1% (20 persons) "a form 
of interpersonal speech communication in which two communicators take part, as a 
result of which there is an exchange of thoughts, ideas, creative potential of each student 
is revealed"; 12.3% (7 persons) – "training aimed at solving problem situations in the 
process of communicative activities"; 7.2% (4 respondents) – "a type of learning that 
provides creative assimilation of knowledge by the student through dialogue, specially 
organized by the teacher", "the child learns to solve problems independently, learns to 
find solutions"; 1.8% (1 person) – did not answer. To the question: "When studying the 
content of which educational field in primary school do you most often use dialogic 
learning?" (55 answers), the majority of respondents (80%) indicated the language and 
literature subjects, 61.8% – "I explore the world", 36.4% – mathematics, 34.5% – art, 
23.6% – foreign language, etc. (Fig. 2). At the same time, the least possibilities for the 
organization of educational dialogue, according to teachers, in the study of computer 
science (10.9%), as indicated to us by 6 respondents; technological education (20%), 
respectively 11 teachers; physical education (9.1%), as well as (1.8%) – civil education 
and Christian ethics. 

Fig. 2. Pedagogical possibilities for interaction in the educational process 
of primary school 
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It was important to find out how often teachers use dialogic learning in their 
practical work with students. We received the following answers to this question 
(56 answers in total): 37.5% – 2-3 times a week; 28.6% - daily; 19.6% – at each 
lesson; 3.6% – very rarely; 7.1% – do not practice; 1.8% – had the opportunity to
use in pedagogical practice at school; 1.8% (1 person) - did not answer. Thus, 
48.2% of respondents use the educational dialogue every day or at each lesson to
intensify students’ cognitive activity, to establish partnership in learning. At the
same time, there are teachers who do not practice or use this technique very rarely.
Obviously, this is due to the lack of proper empirical experience or knowledge of 
the methods of using dialogic learning in primary school. Therefore, it is no 
coincidence that, according to the results of our survey, teachers answered they
experience some difficulties in organizing dialogic learning. More than half of the
respondents (55%, which is 33 out of 60 people), will have difficulty in dialogic
training of primary school students. The rest of the respondents, who were
practitioner-teachers, answered that sometimes they face certain difficulties in using
these methods (25%, respectively 15 persons) and 20% (12 teachers) have no 
difficulties and imply educational dialogue. Taking into consideration the fact that 
among the surveyed teachers 46.3%, which is 25persons with school experience
school up to 3 years, as well as several people indicated that they do not yet have
teaching experience, such results are obvious, especially taking into account the
current challenges of education system reforms. Therefore, the following question
of the questionnaire was natural: "What difficulties do you feel in the organization 
of  interaction of primary school students" (55 answers) (Fig. 3).  

Fig. 3. Typical difficulties of teachers in organizing interaction of students in
the classroom 
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Among the predicted difficulties, we identified the following: 
1) difficulties of didactic nature (management of students' cognitive activity,

selection of optimal means and methods to stimulate students to dialogue, creating a 
situation of novelty, creativity, independence, etc.) – 36.4%, ie 20 respondents, admitted 
this; 

2) difficulties of a psychological nature (creation of moral comfort, positive
atmosphere for dialogue, display of tolerance, restraint, etc.) - 36.4% (20 persons); 

3) organizational difficulties (creating a dialogical situation, ensuring the
activity of children, etc.) - 25.5% (14 respondents); 

4) difficulties of communicative nature (ability to conduct a productive
educational dialogue with students, comprehensive disclosure of opinion, adherence to 
the logical sequence in the dialogue, pedagogical etiquette) - 21.8% (12 teachers); 

5) difficulties of interpersonal-reflexive orientation (adequate perception of
the situation, understanding of students, etc.) - 18.2% (10 persons). 

As you can see, the most difficult tasks in the organization of interactive 
interaction for practitioner-teachers are the actual didactic and methodological 
principles for determining the content, forms and methods of stimulating and activating 
creative communication activities of students in the classroom. As well difficult is the 
establishment of a moral and psychological atmosphere among children, the so-called 
pedagogy of partnership, which is emphasized in the context of educational reforms. 
Very common are the difficulties of organizational and communicative character, 
because it is about the culture of communication, the ability to listen, speak correctly, to 
catch the attention of a partner, show tolerance, friendliness and other important 
personal qualities. At the same time, more than half of the respondents (50.9%) said that 
they experience difficulties due to insufficient educational and methodological support 
for dialogic learning of primary schoolchildren, 1.8% – sometimes feel the need for 
such support. 

Taking into considerationt current challenges to strengthen the practical 
component of pedagogical education, the approximation of psychological, pedagogical 
and methodological future teachers’ training to real professional activity, the 
introduction of the pedagogical principle of partnership, we identified the following 
questionnaire. "Do you feel a gap between theoretical knowledge about the organization 
of educational dialogue and the real situation of modeling a dialogic environment while 
studying  specific topics in primary school?" – 56.9% (33 persons out of 58 
respondents) answered Yes to this question. 

Thus, the principle of practice-oriented learning is relevant at the moment, first of 
all, in the professional training of future teachers. The essence of this principle is to 
bridge the gap between theoretical knowledge and practice in the organization of the 
educational process through the modeling of specific situations of professional activity 
in the classroom in higher education. According to D. Warneke, the practice-oriented 
approach is an active form of organization of theoretical and practical training of 
students, which is realized by "saturation" of the educational process with elements of 
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professional activity (Warneke, 2007). Obviously, this is important in the context of 
preparing them for modeling different types of educational dialogue in primary school. 

CONCLUSIONS 

In the process of interaction between subjects of the educational process, 
information is exchanged, the proper attitude of the interlocutors to each other is 
formed, which characterizes the communicative aspect of this interaction; knowledge of 
personal values and opportunities for self-affirmation - perceptual aspect; and the 
organization of educational interactivity is a dialogical aspect. The organization of 
interactive learning in primary school requires teachers’ high level of skills of 
pedagogical communication, emotional and volitional stability, professional qualities 
for effective educational communication in the classroom and in extracurricular 
activities. After all, in addition to the information function, interactive learning creates 
appropriate conditions for students to exchange attitudes, experiences, promotes self-
affirmation in the group, cooperation and co-creation. 

As a result of empirical research it was found that the problem of preparing 
teachers for the organization of interaction of students in primary school is especially 
relevant in the period of integration of countries into the European educational space, 
reforming education systems that require innovation. Evidences of this are the results of 
our survey of teachers in Ivano-Frankivsk and the region (Ukraine), which found that 
55% of respondents have difficulty in the practical organization of interaction in the 
classroom; 56.9%  noted that these difficulties are due to the gap between theoretical 
knowledge and the realities of school practice. Thus, the training of future teachers in 
educational institutions, mastery of educational innovations, the acquisition of skills and 
abilities of partnership with students in the learning process is time-oriented. 50.9% of 
respondents explain these difficulties by the lack of proper educational and 
methodological support for dialogic learning in primary school. In the organization of 
interactive interaction, modern teachers often have didactic difficulties (management of 
students' cognitive activity, selection of optimal means and methods to stimulate 
students to dialogue, creating a situation of novelty, creativity, independence, etc.) and 
psychological orientation (creating moral comfort, positive atmosphere for dialogue, 
expression of tolerance,self-control , etc.). 

The prospects for further research is the study of the potential of information and 
communication technologies, the acquisition of digital literacy skills for the 
organization of educational dialogue in secondary schools and higher education 
institutions. 
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