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FORMATION OF THE TUTOR ICT-COMPETENCE IN THE PROCESS OF
FUTURE TEACHERS’ PROFESSIONAL TRAINING

Abstract. The widespread proliferation of information and communication technologies and the
task of meeting the sustainable development goals by overcoming the uneven access of the
younger generation to information and communication technologies require the presence of the
high level of the ICT competence and the ability to carry out tutoring activities in the information
society for teachers-to-be. The paper offers the methodological approaches (contents, methods,
tools, and technologies) of forming the tutor ICT competence in the process of future teachers’
professional training. The educational content, which aims at building the ICT competence of
teachers as tutors is distributed over the entire period of students’ study at higher educational
institutions. During the study of compulsory subjects in the Bachelor program and the
"Organization of distance learning in the educational institution" elective discipline in the Master
program, students are familiarized with theoretical and methodological aspects of the use of ICT in
tutoring. The main method of forming the tutor ICT competence is the portfolio method, in
particular, the use of e-portfolio. As the main means of the formation of the tutor ICT competence,
computer training programs, e-resources, Internet resources, mobile applications, virtual and
augmented reality are determined. E-mail, blogs, social networks, webinars, chats have been used
as the technologies of network interaction for forming the tutor ICT competence. In order to
identify effective methodological approaches to the formation of the ICT competence of future
teachers as tutors, the study has been conducted based on the collection of information by means
of questionnaires and statistical processing of the results. The analysis of the results of the
pedagogical experiment and comparison of indicators of control and experimental groups before
and after the study have shown the effectiveness of the proposed methodological approaches to the
formation of the tutor ICT competence. Implementation of these methodological approaches has
become possible due to the introduction of information and educational environment with distance
learning technologies and information and communication technologies as its main components.

Keywords: professional training; ICT competence; methodological approaches; future teacher;
tutor; distance learning; information and communication technologies.

1. INTRODUCTION

Today, information and communication technologies offer unprecedented opportunities
for rapid dissemination of various types of information (text, numerical, graphic, audio) and
digital representation of the main channels of information transmission (audio, visual (static
and dynamic)). This causes drastic changes in industry, society and education. Development
and implementation of education programs in the field of science, technology, engineering
and mathematics are expected to meet the needs of the labor market in highly skilled
professionals [1]. This causes a demand for training teachers who have the information and
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communication competence. After all, mastering the competence in the application of
information and communication technologies by the younger generation depends on whether
teachers will effectively and fully apply them in the educational process. Therefore, the issue
of formation of ICT competence of a modern teacher is important, which has been repeatedly
mentioned in a number of scientific studies (T. O. Ofoegbu, A.D. Uche, A. P. Dzhurylo, O.M.
Shparyk, A. S. Petelin, O.M. Spirin et al.)

Nowadays, the dissemination of ideas of individual, developmental and person-oriented
learning, pedagogy of cooperation and partnership actualizes the need to revise the essence of
the pedagogical activity. Changes in the model of education, recognition of non-formal and
informal education contribute to expanding the range of teachers’ functions and roles —
teachers are expected not only to perform traditional educational functions, but also be able to
adjust to the changing requirements of the labour market and the society, to provide
pedagogical support of individual educational programs to students of different age. These
tasks can be performed by a teacher who has received special training in tutoring activities.

The advent of e-learning and distance learning has changed the functions of the tutor.
They should now form and support the individual educational program of the learner, using
information and communication technologies. Therefore, the future educators of higher
educational institutions need to master the ICT competence and become acquainted with the
tools of information technology, which in turn requires elucidation of effective
methodological approaches to the development of the ICT competence in future teachers
trained for tutoring activities.

Analysis of recent research and publications.Various issues of formation of teachers’
ICT competence are featured in numerous scientific studies, for example the research by T. O.
Ofoegbu and A.D. Uche [3] revealed that the Basic Science and Technology teachers lacked
competence in basic ICT operations. According to A. P. Dzhurylo and O.M. Shparyk [2],
teachers need to be equipped with the digital competence, in order to support the process of
forming the digital competence inprimary education. A. S. Petelin et al. [4] believe that the
most effective mechanism for formation and development of ICT competence of teachers is
an educational game. O.M. Spirin [7] determined the structure and place of "information and
communication competence”" and "informatics competence" in the system of professional-
specialized competence of informatics teachers.

The position of teachers as tutors has been considered in works of T. M. Kovaleva et al.
[7], K. P. Osadcha [8], K.W.H. Yung and R. Yuan [9], the position of teachers as tutors in
distant education has been described by R. Hampel, U. Stickler [10], S. Bennett, D. Marsh
[11]. Not much research deals with the problem of formation of the ICT competence or digital
competence of tutors. According to T. Widowati and D. Purwanti [15], the competence of the
tutor in ICT should be improved. A. Basantes-Andrade, M. Cabezas-Gonzilez, and S.
Casillas-Martin [16] think that tutors involved in online education programs must have the
skills that allow them to overcome the limitations of a virtual environment, using ICT
efficiently to support, supervise and facilitate teaching-learning processes. Arguing the
significance of ICT competence as a key competence in the context of implementing the basic
model of competencies in the digital economy, O.G. Smolyaninova and E.A. Bezyzvestnykh
have noted that "the demand of the state, society and stakeholders in tutors who are able to
apply relevant ICTs in their professional activity is associated with individualization of
education, focus on the students' individual characteristics and educational needs; open
character of the educational environment, formation of personal learning environment, and
development of e-learning and distance learning technologies" [13]. We share the opinion that
the ICT competence is important in the process of professional training of teachers as tutors,
that its formation requires the search and implementation of the most promising
methodological approaches.
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Therefore, the objective of the article is to clarify the essence and structure of ICT
competency of a tutor, to determine and prove the effectiveness of methodological approaches
to the formation of ICT competence of future teachers as tutors in the information and
educational environment of a higher educational institution.

2. THE THEORETICAL BACKGROUNDS

The differences between the notions of computer competence, information competence
and ICT competence are semantically significant. According to A. C. Easton and etc. [16],
computer competency is another phrase used to describe one’s ability to use a computer. This
term seems to be most often used by educational institutions that are defining a requirement
or proficiency standard. The information competence is the most important component of
general professional competence, being an integrated, dynamic evolution of personality,
marked by rational style in information activities, related to mastering new information
technologies, and capable of creative performance within the educational system [17].

The ICT competence is now considered as a vital competency for all university students
to have and is of high priority in every aspect of life for those who want to fit into the digital
world [18]. ICT competence has advanced from having the knowledge of basic word
processing to the knowledge of spread sheets and internet skills needed to accomplish given
tasks within a given time-frame with limited mistakes or no errors [19]. T. O. Ofoegbu and
A. D. Uche [3] indicated that the potentials of ICT to improve instruction can help to present
information in many forms, make learners feel more confident in the learning process,
communicate effectively in any process, become independent learners and good beginners,
improve their writing skills, give rise to better problem solving and critical thinking skills.

The tutor ICT competence is understood by us as their ability to perform the
professional tasks of tutoring support by means of ICT, which consists of the following
stages: 1) determining the cognitive interest of the tutor; 2) formulating the educational
request; 3) goal setting of the educational activity; 4) searching educational resources and
developing an educational activity plan; 5) implementing and discussing, analysis and
adjusting the educational activity plan; 6) analysis of educational results; 7) adjusting
educational goals, determining time perspectives [20].

3. RESEARCH METHODS

The study has used the content analysis to find out the nature and structure of the tutor
ICT competence. This research is a quantitative descriptive study of the tutor ICT competence
formation process. Using the Pearson's and Fisher's criteria in the research, the data on the
effectiveness of the proposed methodological approaches to building the ICT competence of
future teachers as tutors have been received. This research has been conducted in the group of
Master’s course students of the Bogdan Khmelnitsky Melitopol State Pedagogical University,
Ukraine, majoring in "Secondary education (Informatics)". The research was held from
September 2016 to June 2019. Data processing uses linked scales from 1 to 3, where 1 is the
lowest value, while 3 is the highest value. There are three levels for the results of this study:
good, moderate and low according to the scale indicators (3, 2, 1 correspondingly).

4. THE RESULTS AND DISCUSSION

1. The structure of the tutor ICT competence. Based on the analysis of scientific works
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on the essence of information and communication competence ([15],[16],[17], [21]), in
particular, its formation in future teachers ([4], [5], [6], [13], [14], [22]) and tutors ([10],[11],
[12]) we have defined the structure of the tutor ICT competence. In our opinion, it consists of
the following skills:

1) knowledge of the educational information resource range and the possibilities of
using information and communication technologies in training;

2) information culture and computer literacy acquisition;

3) the ability to apply information and communication technologies in tutoring and for
the self-study purposes;

4) comprehension of conceptual statements and basic principles of distance learning;

5) the ability to plan and use the technology of distance learning in the tutoring activity;

6) the ability to adapt and develop e-learning materials;

7) the ability to assist students with the use of ICT for educational purposes;

8) the ability to encourage students to manage their own ICT learning.

Knowledge of the educational information resource range and the possibilities of using
information and communication technologies in training provides an overview of the main
existing types of ICT and tendencies of their development for the educational process,
features of the ICT use for traditional and inclusive learning, with the opportunities of modern
information technologies for tutoring activities, in particular, in distance learning, as well as
developing the ability to apply modern ICT in the tutoring process in order to increase its
effectiveness, to transfer basic necessary knowledge and skills on the expedient use of ICT in
the realization of educational goals to students, to encourage students to be critical in the
application of ICT to achieve their educational goals.

Information culture and computer literacy acquisition includes knowledge of the role of
information in the modern society, acquisition of the deep awareness of ICT by future
teachers, mastering the ability to navigate the information flow (to process various types of
information and data, use applications and network resources for professional improvement),
the ability to dynamic development and self-improvement by obtaining and evaluating
information and skills to create knowledge communities, the ability to improve ICT skills and
competences independently.

Formation of the ability to apply information and communication technologies in
tutoring and for the self-study purposes specifies that tutors should master basic ICT practices
that increase productivity (web browsers, communication software, demonstration materials,
and management of learning processes, etc.); the ability to use technical means, when
working with a group of students or individually, giving the equal access for all participants;
the ability to apply ICT at different stages of tutoring; the ability to use professional
knowledge communities to collaborate with other teachers, communication with colleagues
and specialists.

Comprehension of conceptual statements and basic principles of distance learning (DL)
is an important competence in the case of tutoring activities in distance education. Tutors
have to know and take into account the conceptual provisions and basic principles of distance
education (DE), approaches to the organization of distance learning, technologies and models
of distance education; incorporate the results of practice-oriented developments aimed at
technologization and informatization of the educational process in their activities. They must
have the conceptual understanding of distance course (DC) design, which involves the ability
to formulate the purpose, objectives and expected learning outcomes, to select education
content, forms, methods and means of training, as well as diagnostic tools in accordance with
the tasks of tutoring support, to plan control activities. Also, it is important to be acquainted
with legislative and regulatory acts concerning the educational process in Ukraine and abroad,
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modern pedagogical and philosophical concepts.

Implementation of the ability to plan and use the technology of distance learning in the
tutoring activity requires the knowledge of learning theories and their impact on teaching and
learning with the help of distance learning: principles of selection of appropriate methods of
distance learning; learning ways based on distance learning technologies and appropriate
training strategies; distance learning goals; available distance learning technologies to support
tutors; ways of presenting information in a format that allows students to better understand it
without direct interaction with the tutor. Future teachers need to be able to identify the best
ways to apply distance learning means to support the goals of students’ individual educational
programs, taking into account their abilities, learning styles and available organizational
means. Students have to learn to identify sources of materials that satisfy their actual and
anticipated needs at the higher education institution; set criteria for educational materials;
create a set of materials, including education materials for students with disabilities; format
the materials in order to make them suitable for distance learning under copyright and
licensing agreements; monitor student reactions to distance learning programs in order to
ensure that training materials are correspondent to their abilities and learning styles; evaluate
the effectiveness of teaching materials in meeting learning goals for students with diverse
needs and opportunities; choose the proper conditions of distance learning; monitor
information about student participation in distance learning and their achievements; use
appropriate tools to record student progress and achievements; use distance learning
technology to automate reporting.

In order to form the ability to adapt and develop e-learning materials, future teachers
have to learn how to develop study materials on their own or collaborate with subject experts
and designers. Also, they should develop plans and requirements for training materials in
terms of content, training goals and training strategies, as well as develop prototypes of
training materials and present them to a group of users. It is important to be able to properly
structure learning materials to promote curiosity, creativity, strengthen knowledge and
understanding of the investigated phenomena and processes.

Formation of the ICT competence of future teachers also involves mastering the ability
to assist students with the use of ICT for educational purposes. To do this, they have to know
the appropriate ways of learning and learning strategies, which are advisable to use by means
of ICT; approaches, that can be used to identify student needs in ICT applications; methods of
assessment and ways of achieving educational learning goals through ICT; ICT functions to
facilitate the realization of the student opportunities.

The ability to encourage students to manage their own ICT learning means that future
teachers have to know possibilities of ICT and ICT-based learning methods, the relationship
between learning styles and the necessary results, methods to support students in identifying
their own learning needs, and how to use ICT to help students manage the process of
achieving their educational goals. The tutor needs to be able to facilitate the use of appropriate
tools and Internet services for the purpose of training by analyzing students’ needs, use ICT as
an indicator of learning opportunities, support students in choosing ICT-based learning
opportunities, use ICT to help review training plans.

2. Methodological approaches for forming the tutor ICT competence.The formation of
the tutor ICT competence has been carried out by means of the study of the relevant
educational content, the use of specific methods, tools and technologies in an information and
educational environment.

The educational content, aimed at forming the ICT competence of teachers as tutors, is
distributed over the entire period of students’ study at the higher educational institution. In the
1st year, during the study of the "Fundamentals of Informatics", students are offered to study
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the "Distance Learning Platforms" topic, which introduces to future tutors modern systems of
distance learning such as Moodle, Lotus Learning Space, Blackboard Learning System,
REDCLASS and others. In the 2nd year, in the course of Pedagogy, the students study the
topic "The concept of distance learning", which covers the essence of distance learning and
technologies, in particular technologies of collaborative and cooperative learning, project
technologies, technologies of problematic, individual and differentiated learning, game
technologies and differentiated learning. In the 3rd year, in the course of "Pedagogical Skills"
students are introduced to the features of developing a student individual educational program
under the conditions of distance learning. In the 4th year, during the study of teaching
methods, the topic "Design and development of distance courses" is introduced. In addition,
in the final year students can write their qualification works on the issues of the organization
of tutor support.

In order to form the ICT competence of future tutors in Master’s course students, the
discipline "Organization of distance learning at an educational institution" [23] was
introduced. Its purpose is to teach students how to develop distance courses and organize
distance education in general secondary and higher education institutions. In 2016-2019
students majoring in 014.09 "Secondary education. Informatics" studied the proposed
discipline using distance technologies.

Thus, students of both educational levels (Bachelor's and Master's) are exposed to the
relevant educational content aimed at forming their ICT competence.

Formation of the ICT competence of future teachers as tutors requires appropriate
selection of methods. Here, we believe that the portfolio method can be appropriate. Its
application is intended to teach students to create their own portfolios. There are several types
of portfolios in the practice of tutoring: thematic, presentation portfolios, portfolios of
achievements. A portfolio is kept by a student for several years. Students accumulate
materials, structure and modify them. The portfolio helps students to track the stages of their
educational trajectory and is an effective self-assessment tool for them [7]. The portfolio of
achievements which helps to assess the learning process progress is of greater importance to
the professional activity than the ordinary portfolio. The portfolio of achievements may
include: originals or copies of creative works; feedback and reviews of teachers and external
experts working in a specific area of interest; peer reviews, reviews of classmates, etc.;
excerpts from the academic registers, rating screens, etc.; tutor cover letters: evaluation of
work and description of prospects for further development; a student's resume: a short
description of the most important results achieved in this work, etc.

It is advisable to use an electronic portfolio as a strategy for evaluating student
achievements. As an alternative assessment type, the portfolio method is widely used for
project-based learning because its components are “the reflections of students during different
periods, improvement in their progress, and prospective goals” [24]. An electronic portfolio is
one that is collected, saved, and stored in an electronic digitized format. According to
T. Batson [25], an electronic portfolio (e-portfolio) is a collection of student works at a Web
site that interfaces with a database of student work artifacts. A standard-based portfolio uses a
database or hypertext links to clearly show the relationship between the standards or goals,
artifacts and reflections. By the use of e-portfolios, students have the chance to reflect upon
their learning and teachers have the opportunity to provide detailed feedback on students’
work [26]. According to L.L. Lynch and P. Purnawarman, "one unique aspect of the
electronic portfolio assessment is the demonstration of critical thinking through reflective
writing about artifact construction, selection and revision" [27].

In the process of formation of the ICT competence of future teachers as tutors,
traditional teaching aids are complemented with innovative pedagogical ICT developments,
including computer training programs, e-resources, web resources, mobile applications,
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virtual and augmented reality tools. Visualization technologies are also used, asthe process of
using different forms of information through a variety of verbal, visual, multimedia codes,
such as subject, word, abbreviation, drawing, drafting, graphics, graph diagrams, icons,
symbol, number, model, experience contributes to the activation of learning activity, its
support, intensification of the process of comprehension and information processing [28].
Most commonly used technologies are information visualization and knowledge visualization.
Visualization of information involves the transformation and presentation of abstract data in a
form that will improve their perception and understanding. Such tools as different types of
graphs and charts (linear, columnar, circular, planar, circular, petal, etc.) can be used.
Knowledge visualization is intended to be used for visual representation of knowledge to
improve its understanding, focuses on the transfer of ideas and the creation of new knowledge
in groups and aims to transfer ideas, experiences, relationships, values, trends, thoughts and
forecasts, using a variety of additional visualizations (picture dictionaries, visual dictionaries).
Knowledge visualization helps to overcome the information overload, to create accurate
formulations and to understand the best way to move for the goal [29]. In practice, it is
advisable to use modern imaging techniques that can be used in the learning process to refine
textual information through ICT, namely: word clouds (tags) using Tagul, Worditout,
Tagxedo, WordCloud Internet services; intellectual maps (mind maps, knowledge maps,
concept maps, mental maps) — MindManager Pro and Mind Manager software tools and
Freemind and Mindmeister online resources; scribing —VideoScribe programs; comics —
Toondoo, Pixton, ComicLife Internet services; Stiteling — ZooBurst, StoryBird online
resources; infographics — Internet-services like Piktochart, Easel.ly, Infogr.am, Visual.ly, etc.

In order to optimize the process of professional training of future teachers for tutor
activities, it is important to introduce interaction technologies, including networking, which is
done through the joint use of information, electronic, teaching and educational-
methodological resources. E-mail, blogs, social networks, webinars, chats are used as
networking means. A new form of networking organization is online communities, where
future teachers enhance their professional level and communicate with experienced educators
and experts to address professional issues. The teacher invites students to the professional
networking community, organizes them for distance competitions, conferences, contests,
workshops, etc., directs their activities in network projects. Being active in online professional
communities will allow future teachers to acquire professional and distance learning skills,
communication skills to gain and transfer pedagogical experience, skills in student support
through modern ICT and creating an information educational environment.

3. Structure of the information and educational environment. According to the analysis
of scientific works on the organization of the educational process with ICT application
[301,[32], and preparing teachers for the ICT wuse in their professional activity [2],
[51,[31],[34] we have determined the structure of the information and educational
environment consisting of two groups of ICT: distance learning technologies (including
adaptive ones) and ICT with division into general and tutorial facilities. The first group
includes adaptive learning management systems, learning management systems, content
management systems, personal learning environments, and computer learning systems. The
second group comprises general-purpose information and communication technologies —
technologies of presentation of educational information, technology of storage and processing
of educational information, technology of transfer of educational information, technology of
interaction between participants of the educational process, technology of control and
evaluation of student educational achievements. Among the information and communication
technologies of tutorial support, we have determined the following ones: technologies for
determination of the cognitive interest (computer and online testing, test constructors),
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formulation of an educational request (online boards, intellect cards), for the purpose
statement of carrying out educational activities (planners, organizers, calendars), for the
search of educational resources and developing educational activity plans (search tools,
information aggregators, repositories of graphics and video, software and services for creating
multimedia content), for implementation and discussion, analysis, and adjustment of the
educational activity plan (office programs, portfolio services, e-book services), for the
analysis of the results of educational activities (programs for the creation of training materials,
development and testing), for adjustment of the educational goals, determination of prospects
("brainstorming" tools, goal management systems, electronic presentations, spreadsheets).

These technologies have been widely used in the process of educating teachers to form
their ICT competence. Specifics of tutoring activities in the context of distance learning
depend on the variety of tools used by tutors to implement the distance learning process.
These technologies have to be mastered by future teachers in the training process. One of the
most common approaches to teaching the ICT use is their everyday use by teachers, along
with tutorial support of students. Thus, the teacher demonstrates both an example of work
with ICT and methods of their application in the tutoring activities.

At each stage of tutoring in the process of preparing future teachers for tutoring
activities, a teacher may benefit from certain types of ICT. So, at the first stage — the
determination of cognitive interest — the teacher can use testing software or online tests, for
example, the "Holomstok Interest Map" (http://onlinetestpad.com), "Multistage Professional
Interest Questionnaire” or "Identifying Cognitive Interests" (http://profi.org.ua/tests.shtml)
online tests and others. The teachers can design tests themselves using test constructors such
as Master Test, TestTurn, Let's Test, Google Shape, Simpoll etc., and invite undergraduate
students to complete them offline or online.

At the second stage of the tutorial support, which involves formulating an educational
request, the teacher may use programs or online services to "brainstorm". These include on-
line boards (Realtimeboard, Whiteboard, Edistorm), which are workspaces for adding notes,
illustrations, pictures, texts, diagrams, comments, etc. so that participants understand each
other better. A great feature of such a resource as Edistorm is an opportunity to vote for an
idea, topic, or issue, and Edistorm automatically identifies the best ideas. So, not only the
tutor and student can participate in this process, but also parents and other interested parties
(psychologists, subject teachers). It is also possible to use online smart cards at this stage
(XMind, MindMeister, Mapul, iMind Map, coggle.it etc.), which are convenient tools for
visualizing and documenting the process of implementing ideas.

The third stage of the tutor support involves setting the goal of an educational activity as
a way of the expected result. It is formulated by the tutor and a student. It is advisable to use
software to set and achieve goals. They are presented in the form of desktop, mobile and
online applications. In the software industry, there are numerous planners, organizers,
calendars and more. Thus, the SmartProgress service and mobile app let tutors create and
publish goals, divide goals into stages, keep track of achievements, subscribe to and track
other people's goals.

The most universal software tools for such tasks are organizers, which help tutors plan
activities for long terms. For instance, MyLifeOrganized, as a system for managing tasks,
projects and goals gives users the ability to make a list and hierarchy of tasks, remind about
them, plan the time for their execution. This is a powerful tool for effective management of
educational goals. For school-age children, it might be advisable to use a game planner, such
as Life RPG, where students will be rewarded for their accomplishments, or Habit RPG,
where the student becomes a player, completing missions, earning points for their
achievements and losing them for their defeats, have the ability to compete with other players
and share responsibility for scheduled affairs.
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To illustrate work plans and work schedules, a Gantt chart is often used, which reflects
tasks, their duration, their beginning and ending in the graphical form. Tutors can use special
software in their activities (such as Microsoft Project, Microsoft Excel, GanttProject, etc.) or
online services (GanttPro) to compile a Gantt chart to illustrate the process of achieving the
goal of the educational activity by splitting it into tasks and taking time to complete them.

At the fourth stage of the tutor support, which involves searching educational resources
and developing a plan of educational activity, it becomes necessary to have a powerful tool
for collecting information of various kinds (text, graphics, video, multimedia), its structuring
and organizing for the purpose of further planning of the tutor and student activities. At first,
the tutor has to search for information. Because of the fact that nowadays the information
resources on the Internet comprise more than ten million documents (web-pages), which offer
free access for any users, it is advisable to search for educational resources by means of
information search engines (Google, Yahoo, Bing, Baidu). It is possible to use specific search
tools to search for specific types of content, such as the Google search engine (search for
images, videos, news, books, apps), or separate resources for each type of information (for
video hosting, images — image directory, etc.); aggregators of information (e.g., Feedly);
delayed reading services (for example, Pocket, Readability, Flipboard) allowing users to save
interesting web content and read it at any convenient time, including offline; image storage
and sharing services (Flickr, Pinterest, Instagram); video hosting services (YouTube,
TeacherTube, EDX, SchoolTube).

However, it should be noted that working with a whole range of different programs can
complicate the tutoring activities, so we consider it more appropriate to use the services for
creation of training materials when processing large arrays of educational resources. For
example, such a simple and functional program as MOS Solo presents many opportunities for
creating multimedia educational content, interactive graphic e-courses, polls and
demonstrations. It has a built-in translation tool for different languages and the ability to
develop for iPad, iPhone, Android, Windows, which allows to expand the availability of
educational materials. Another example is the Smart Builder service, which allows users to
create e-learning courses with media content and game elements without programming skills.
These programs are eAuthor CBT, CourseLab, Microsoft LCDS, the services include Udutu,
Zenler, Lesson Writer and others.

The fifth stage of the tutor support involves the realization, discussion, analysis and
correction of the educational plan, where the collection of the portfolio is the basis. A
student's portfolio can be developed using such applications as Microsoft PowerPoint,
LibreOffice Impress, Microsoft Word, LibreOffice Writer, or special online services for its
creation, such as uPortfolio, as well as e-book services (such as Albooka, Calameo, Issuu,
Glogster).

At the sixth stage, when analyzing the results of educational activities, users can use
programs or testing services, by means of which the teacher can test students’ knowledge, the
results of the development of certain skills, habits and personality traits. Among these
programs and services are CourseLab, Microsoft LCDS, which have a testing module, Hot
Potatoes, easyQuizzy, ADTester, ProProfs, Quiz Maker, Simpoll, etc.

At the seventh stage of the tutor support, tools for "brainstorming" and goal
management systems to adjust the educational goal and determine the prospects, as well as
electronic presentations to present educational achievements, spreadsheets to compare plans
and results achieved can be re-used.

Thus, different information and communication tools may be used to build the ICT
competence of future tutors. They allow tutors to optimize learning activities, diversify the
educational process, and make it open to all interested parties.
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4. Examining the effectiveness of methodological approaches for forming the ICT
competence of future teachers as tutors. A pedagogical experiment has been conducted to
prove the effectiveness of the proposed methodological approaches to the formation of the
ICT competence of future teachers as tutors, which was to introduce the proposed teaching
content, methods, tools and technologies.

59 Master students (29 students of the control group, CG, 30 students of the
experimental group, EG) were involved in conducting the forming experiment. To study the
level of their ICT competence, we developed a questionnaire consisting of 22 closed-ended
questions aimed at self-assessment of the skills that are part of the proposed structure of the
ICT competence. The procedure for processing the results was to match the answers of the
respondents with the key and to score points as follows: 2 points for answer A, 1 point for
answer B, 0 point for answer C. If a respondent scored from O to 15 points, we considered that
they had a low level of ICT competence, if the result was from 16 to 29 points, the level was
considered to be average, from 30 to 44 points it was considered to be high.

The analysis of the results (Table 1) of assessing the level of the ICT competence of
students of CG and EG at the beginning of the experiment showed that 12 students (40%) in
the control group and 15 students (50%) in the experimental group had average and high
levels of the ICT-competence. Such data attests to the homogeneity of CG and EG.

The analysis of the results of assessment of the level of ICT competence formation after
applying the proposed methodological approaches (Table 2) showed the heterogeneity for CG
and EG.

Table 1

Level of formation of the information literacy and tutoring skills in using ICT of
CG and EG students at the beginning of the experiment

Level High Average Low
Groups /  Units | Quantity % Quantity % Quantity %
measurement
CG 2 6,9 10 34,48 17 58,62
EG 3 10 12 40 15 50

The comparative analysis of the ICT competence indices for control and experimental
groups at the end of the experiment was performed using two criteria — Fisher’s criterion and
¥2 homogeneity criterion (Pearson's criterion).

Table?2

Level of formation of the information literacy and tutoring skills in using ICT of
CG and EG students at the end of the experiment

Level High Average Low
Groups / Units | Quantity | % Quantity % Quantity | %
measurement
CG 3 10,34 11 37,93 15 51,72
EG 5 16,67 19 63,33 6 20

To analyze the data obtained in the empirical study (coincidence or differences in the
characteristics of the experimental and control groups), two statistical hypotheses were
formulated:
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— the hypothesis of no differences (Hy null hypothesis) in the control and experimental
groups;
— the hypothesis of the difference significance (H; alternative hypothesis) in the
control and experimental groups.
By checking the results of ICT competence formation using the Fischer test, it has been
found that at the beginning of the experiment for the CG and EG, the indicators of the middle

and low levels did not differ (¢, =0,438,¢. =0,664 respectively). After the experiment,
the indicators for the middle level differed significantly (@

emn

emn emn

=1,97), which is more than the
=2,604).

Comparison of results by Pearson's criterion at the beginning of the experiment made it
possible to conclude that there were no significant differences in these samples ( y2 =0,52;

emn

critical value g, =164 ), as did the indicators for the low level (@

emn

,\/}fP =5,99). Comparison of the results at the end of the experiment revealed the differences
between these samples, as y2 = 6,71 evidenced.

Therefore, after analyzing the data on determining the level of the ICT competence at
the beginning of the experiment, the null hypothesis (Hp) about no differences in the control
and experimental groups is accepted. Further, after introducing the content, methods, tools
and technologies for the formation of the ICT competence for future teachers as tutors, and
after analyzing the data to determine the level of ICT competence formation at the end of the
experiment, an alternative hypothesis is adopted (H;) about the significance of differences in
control and experimental groups. This proves the effectiveness of the proposed
methodological approaches to building the ICT competence of future teachers as tutors.

5. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

In conclusion, it should be stated that, in order to ensure the sustainable development of
society in the future, it is necessary to build the ICT competence of future teachers as tutors
who should effectively apply ICT in their professional activities, making teaching more
successful and engaging. The identification and characterization of the skills that make up the
ICT competence of the tutor, the introduction of the content, methods, tools and technologies
for the formation of ICT competencies allowed us to conduct a pedagogical experiment to
determine the effectiveness of the proposed methodological approaches. The results of the
experiment were based on the questionnaire survey of Master’s course students. The
questions of the survey were aimed at the determination of the level of the development of
each skill which is part of the ICT competence. The analysis of the results of the pedagogical
experiment on the basis of the comparison of indicators of control and experimental groups
before and after the study has shown the effectiveness of the proposed methodological
approaches (content, methods, tools and technologies) to the formation of the ICT
competence for future teachers as tutors. Prospects for further research are seen in the analysis
of the possibilities of using virtual and augmented reality technologies in the training of
teachers as tutors.
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Amnoranis. Illupoxe nommpeHHs iH(OPMALIHHO-KOMYHIKALIMHNX TEXHOJIOTIH 1 3a0e3medyeHHs
CTaJIOT0 PO3BUTKY 4Yepe3 IMOAOJIAHHS HEPiBHOMIPHOTO JOCTYIY IMiIPOCTAKOYOrO MOKOJIHHS [0
iH(hOpMaIIHHO-KOMYHIKAIIMHUX TEXHOJIOTiM BUMAarae BiJi MaiOyTHIX YYHTEIIB BHCOKOTO DPiBHS
IKT-KOMIETEeHTHOCTI Ta BMiHHS 3IIHCHIOBATH THIOTOPCHKY JiSUTbHICT B yMOBax iH()OPMAIiHHOTO
CYCIUJILCTBA. Y CTATTi aBTOPAMH 3alpOTIOHOBAHO METOJMYHI MiAX0oaH (3MicT, METOIH, 3acOo0H,
texHojorii) ¢opmyBanHs [KT-koMmereHTHOCTI ThIOTOpa B TIporieci MpOoQeciiHOl IMmiATOTOBKH
MaiOyTHIX y4YHTENiB. 3MICT HaBYaHHS, cHpsMoBaHoro Ha ¢opmyBaHHs [KT-komrereHTHOCTI
BUYUTEIIIB SIK THIOTOPIB, PO3MOAIEHO Ha BeCh Nepio HaBdaHHS cTyaeHTiB B 3BO. Bin nependadae
o3HalloMJIeHHs 3 nUTaHHAMHU 3acrtocyBaHHs IKT B TBIOTOpCBHKIM MiSUIBHOCTI NpH BHUBYEHHI
00OB’S3KOBHX IHWCLUIUIIH Ha OakanaBpaTi 1 BapiaTmBHOT mucuuiutiad — «Oprasizamis
JUCTAHI[IHHOTO HABYAaHHS B HABYAJIBHOMY 3aKjiali» y MaricTparypi. SIk OCHOBHHUI MeTO[
topmyBanHss IKT-KOMIETEHTHOCTI THIOTOpA BH3HAYCHO METOJ[ MOPTQOIio, 30KpemMa podoTa 3
eJIeKTpOHHUM Tnoprdonio npu HaBuanHi B 3BO. Sk ocHoBHi 3acodu ¢dopmyBanns IKT-
KOMIICTEHTHOCTI TBIOTOpPA BUAIJICHI KOMIITOTEpPHI HaBYallbHI NPOTPAaMH, EJIEKTPOHHI pecypcH,
pecypcu Mepexi IHTepHEeT, MOOITBHI MONaTKH, BIpTyaJbHa 1 [OTMOBHEHA pealbHICTh. SIK
TEXHOJOTii  MepexeBoi  B3aemomii it QopmyBanHs IKT-koMmmereHTHOCTI  ThIOTOpA
3aCTOCOBYBAJIUCh EJICKTPOHHA TIOMmTa, OJIOT, CoIialibHa Mepeka, BeOiHapw, 4YaTH. 3 METOIo
BUSBIIEHHSI €()EKTHMBHUX METOAMYHUX mMinxofiB ¢opmysanHs [KT-koMmereHTHOCTI MaiOyTHiX
VYHTEIB SK TBIOTOPIB IOCHIPKEHHS MPOBOIMIIOCH HAa OCHOBiI 300py iH(popMaIli HUITXOM
aHKeTyBaHHS 1 CTAaTHCTUYHOI OOpOOKHM pe3ynbTaTiB. AHai3 pe3yibTaTiB IMPOBEICHOTO
MEIAaroriYHOr0 CEKCIIEPUMEHTY 1 3ICTAaBICHHS TOKAa3HUKIB KOHTPOJBHOI Ta CKCIEPUMEHTAIBHOL
TPYI JI0 1 MICJIsA MPOBEACHHS TOCIIKCHHS MOKa3a ¢)eKTHBHICTh 3aIIPOMIOHOBAHUX METOAMIHHUX
nigxoniB 1o ¢popmyeanns IKT-kommereHTHOCTI ThEIOTOpIB. Peanizaliisi 3a3HaUYCHUX METOIUYHUX
MiAXOIIB CTala MOXIMBOIO 32 YMOBH BIIPOBAKCHHS 1H(OPMAIHO-OCBITHROTO CEpPEIOBUIIA,
OCHOBHOIO YacTHHOIO $IKOI CTanu TEXHOJIOTii IUCTaHLiHHOrO HaB4YaHHSA Ta iHQopMmauiiiHo-
KOMYHIKaIiifHi TEXHOJIOT1{.

KuroueBi cioBa: mpodeciiina miaroroska; IKT-KOMIETEHTHICTh, METOMOJIOTIYHI TiIXOIH;
MaiOyTHIH yYUTEINb; THIOTOP; TUCTAHIIIIHE HAaBYaHHI; iHPOpMaIliHHO-KOMYHIKaIiHHI TEXHOJIOT1].
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Annotanusn. [Ilupokoe pacnpoctpaHerre WHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH H
obecrieueHHE  YCTOWYMBOTO  Pa3BUTHA 4YEpe3 MPEOAOJIICHHE HEPaBHOMEPHOTO  JOCTYyIa
MOAPACTAIOLIETO MOKOJICHU K HMH(OPMAMOHHO-KOMMYHHKAIIMOHHBIM TEXHOJOTHSAM TpeOyeT OT
Oynymux yuureneii BbIcCOKOTO ypoBHS WKT-KOMIETEHTHOCTH € YMEHHUS OCYIIECTBISATH
TBIOTOPCKYIO JEATEIBHOCTh B YCIOBHAX HH(OpMAnMOHHOTO oOmecTtBa. B cTaTthe aBTOpamu
HOpeJIOKEHbl  METOAMYECKHE TMOAXOAbl (COAEpIKaHUE, METOAbI, CPEACTBA, TEXHOJIOIUN)
¢dopmupoBanust MKT-KoMIeTeHTHOCTH ThIOTOpa B Tpolecce NMpoPecCHOHATBHON IOJIrOTOBKH
Oynyummux yuumrenei. YueOHOe copepkaHue, HamnpaBlieHHoe Ha QopmupoBanne HWKT-
KOMIICTEHTHOCTH Y4UTeJel Kak ThIOTOPOB, PACIPEEIICHO Ha BECh NIEPUO OOyUECHHUS CTYICHTOB B
BH3. Ono mpenycmartpuBaeT o3HakomiieHHe ¢ Bompocamu npumeHeHus WKT B TeroTopckoit
JeATeIbHOCTH TPU M3YYEHHHM 00s3aTeJbHBIX JUCLUUIUIMH Ha OakalaBpuare W BapHUaTUBHOM
JUCIUILTAHBL «OpraHu3anys JUCTAaHIMOHHOTO 00Y4IEHUs B y4eOHOM 3aBEACHIH» B MarkucTpaType.
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B kauectBe ocHOBHOTO MeTosia popmupoBanust MKT-KOMIIETEHTHOCTH THIOTOPA OMPEICICH METO/]
nopTdoiro, B YaCTHOCTH padoTa C ANIEKTPOHHBIM mmopTdonuno mpu obydenmu B BH3. Kak
OocHOBHBIE cpencTBa opmupoBanusi NKT-KOMIETEeHTHOCTH THIOTOpa BBIACICHB KOMITBIOTEPHBIC
oOyJarompe MpOTPaMMBI, 3JEKTPOHHBIE PECYPCHl, pecypchl ceth MHTepHeT, MOOWJIBHEIC
NPWIOKEHUS, BHUPTyalbHAas W JIONOJNHEHHAas peanbHOCTH. Kak TeXHOJOTHH CETeBOro
B3aumoercTBus it popmupoBarus NKT-KOMIETEHTHOCTUTBHIOTOPA MPUMEHSITUCH SJICKTPOHHAS
moura, OJIOT, colWaNbHAas CeTh, BeOWHaphl, dYaThl. C T1eENbI0 BBIABICHUS 3(PPEKTUBHBIX
METOIMYEeCKUX ToaxonoB GopmupoBanus WMKT-koMneTeHTHOCTH OyAyniux y4yuTeled Kak
THIOTOPOB HCCJICIOBAHHUE MPOBOJMIOCH HA OCHOBE cOopa MH(pOpMaIK myTeM aHKSTHPOBAHUS U
CTaTUCTHYCCKON 00paOOTKU pe3yNbTaToB. AHAJIH3 PE3ylbTaTOB MPOBEICHHOTO MEIarOrH4ecKOro
SKCIIEPUMEHTA M COIMOCTABJIICHHUE MOKa3aTeseld KOHTPOJIbHOW M IKCIEPUMEHTAIBHON Ipynn A0 U
MOCJIC TPOBEACHUS HCCICIOBAHHS IOKAa3aId I(PPEKTUBHOCTh MPEIUIOKECHHBIX METOIUYCCKUX
noaxonoB kK ¢opmupoannio MKT-koMIeTeHTHOCTH ThHIOTOPOB. Peanm3anus —yka3aHHBIX
METOAMYCCKMX IMOJXOJ0OB CTala BO3MOXHON TNPU YCIOBHM BHEApPEHHS HH(YOPMAIMOHHO-
00pa3oBaTeIbHON cpefibl, OCHOBHOW YacThl0 KOTOPOW CTalW TEXHOJOTHH JUCTAHIMOHHOTO
o0yueHHs 1 HHOOPMAITTOHHO-KOMMYHUKAITHOHHBIE TEXHOJIOTHH.

KuroueBble cioBa: npodeccruoHanbHas moArotoBka; MKT-KOMIETEHTHOCTD; METOAO0IOTHIECKIE
MOAXOJBI;, Oymymuid  y4uTeNb; THIOTOP; JHCTAHIIMOHHOE OOydeHWe, WH(HOPMAIMOHHO-
KOMMYHHKAITHOHHBIE TEXHOJIOTHH.
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