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Abstract

This paper presents the results of research work on the formation of information and communication technologies (ICT)
competency of bachelor students in Teaching who studied the course "Information technology (IT) in education." In this
regard, the concepts of “computer literacy”, “ICT competence”, “ICT competency” are clarified. Also the content and
structure of ICT competence are clarified as the basis for the formation of student ICT competency; selection and
structuring of the content of the course "Information Technologies in Education" are carried out; information and
educational environment of the course are developed and tested. The main aim of the course is formation of ICT
competency of students.

Monitoring of formation of ICT competency of students during 2018-2019 academic year was carried out on the results
of the current and final control of students' progress on the course, input and final test of students for determining the
level of formation of ICT competency. Also authors carried out the diagnostics of the orientation of students' motivation.
Analysis of the level of students' ICT competency formation showed that it is formed mainly at the average and high
levels. Also, it was noted an increase in the level of internal motivation of students after studying the course, due to the
student’s own activity, and its direct inclusion in the cognitive process.
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Introduction

Modern age in the Russian Federation is characterized by ICT penetration into all spheres of public and professional life.
Information is the most important resource for solving professional problems, and ICT is a means for the process of
lifelong education, typical of a high-level professional, focused on the optimal solution of professional problems. In this
regard, ICT competency is an integral part of a student’s professional competency. The aim of its formation is one of the
most important problem of higher education in training competitive specialists who own a universal tool for successful
professional activity in any field.

ICT competency of a modern specialist includes the ability to work with computers, use ICT to solve professional
problems, the ability to obtain the necessary information using network. In addition, a modern specialist must possess
certain personal qualities, be capable of self-education in order to correspond to the level of development of information
technologies. These requirements imposed by the Federal State Educational Standards (FSES) of Higher Education [1] to
the level of preparation of the bachelor’s degree students must also be implemented in the process of teaching courses
connected with IT.

However, there is the problem of multi-level school preparation of students in the field of ICT. Therefore, it is necessary
to build an optimal course for teaching students, aimed at the formation of their ICT competency, increase of learning
motivation by means of ICT. These circumstances determine the need of selection of methods, forms and means of
training that ensure effective work on the use of ICT in professional activities.

Methods

Features of Formation of ICT Competency of Bachelor Students

An analysis of scientific literature shows [2, 3] that the basis of the professionalism of the individual is competence.
Competence is the ability and willingness to apply knowledge, skills, experience in solving professional problems in
various fields. For example, according to the UNESCO ICT Competency Standards [4], modern teachers should work in
an electronic information and educational environment, use ICT tools as additional and basic teaching materials for
organizing students' individual and group work in conditions of electronic and blended learning; use ICT tools to increase
the productivity of their labor; develop network materials, use the network as a tool for students to work in collaboration
at school and beyond, etc.

Despite the widespread use of the concept of “information competency” it still has no clear and unambiguous definition
in pedagogy. Clarification of the essence of this concept is based on the analysis of the words “competence”,
“competency” in psychological and pedagogical science. A common idea is that competency is as an alienated,
predetermined social requirement for a student’s educational background, which is necessary for his effective productive
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activity in a certain area. Competency is possession, mastering of a student of relevant competence, including his personal
attitude to it and the subject of activity. Competency is the already existing quality of personality (set of qualities) of a
student and minimal experience in a given field of activity.

According to competence-based approach the curriculum has to contain requirements and parameters that have to be
achieved as a result of mastering the content. It follows that the main result of mastering course should be not just a
system of knowledge, skills and experience, but a person’s ability to successfully operate in a specific situation with the
effective use of their totality, i.e. possession of competitiveness in modern society.

Information competency is considered both in the narrow and in the broad sense [5, 6]. In a narrow sense, it is associated
with the ability to use information technology, modern technical means and methods for searching, receiving, processing,
presenting, transmitting information. In a broad sense - not only with the ability to use information technology to work
with information, but also with the ability to carry out analytical and synthetic processing of information, to solve
information retrieval tasks using the library as an information retrieval system, i.e. to carry out information activity using
information technologies.

Thus, we consider that ICT competence of a bachelor student is understood as an emerging quality, while ICT competency
is characterized as an achieved level of mastering certain competences [7].

According to A.V. Khutorskoy ICT competences are among the leading core competences. They imply a level
categorization according to the amount of knowledge and skills developed in the field of modern information
technologies, including the formation of personal attitudes and motivation to use ICT [8].

ICT competence of a bachelor student is a set of developing personal qualities (the ability search for and use the
information received quickly, cognitive activity, emotional value attitude to information, communication skills),
knowledge systems, skills, experience of information activities that characterize his ability professional activities using
ICT [9].

In the structure of ICT competence of students, we have identified the following components [9]: value-motivational,
cognitive, professional activity, communicative. A brief description of the components is presented in Table 1.

Components of the ICT Characteristics
competence
Value-motivational Student readiness for independent activities on mastering ICT; need for the development

of ICT competence; understanding of the importance of developing your own level of ICT
competence; emotional value attitude to information.

Cognitive Knowledge and understanding of information and information processes, knowledge of
ICT and understanding of how to use them to solve educational and research problems

Professional activity Ability to use information, possession of methods and search methods, etc .; application of
ICT in work with information in the process of professional activity.

Ccommunicative The ability of flexible and constructive dialogue of various types, the idea of ethics and tact
of computer communication, etc.

Table 1: Characteristics of the Components of the ICT Competence of the Bachelor Student
Considering the multi-level school preparation of students in the field of ICT, three stages can be distinguished in the
formation of ICT competency: computer literacy, ICT competence and the basics of ICT competency.

Computer literacy includes elementary computer skills: creating and editing of files; playing audio and video; using
external drives; knowledge of working principles and connecting peripheral devices; understanding of the operating and
file system.

Formation and development of ICT competencies of students is aimed at the formation and development of educational
and general user ICT competency (the ability to cooperate and communicate, to acquire, replenish and integrate
knowledge independently, the ability to solve personally and socially significant problems and practical problem solving
using ICT).

The formation of ICT competencies can be distinguished into: creation and formatting of text documents of a complex
structure automatically; introduction of objects between software (e.g. MS Office); information search in networks,
information educational resources, electronic libraries; recording information, etc.; structuring knowledge, and presenting
them in the form of diagrams, graphs, etc.; creation and using of multimedia products; saving and processing of images,
sounds, etc.; using web 2.0 etc.

Such competencies are important in the structure of ICT competencies that allow to enable communication and
interaction: knowledge of network etiquette; knowledge of the basics of Internet security; participation in the discussion
(video-audio, text materials); sending and forwarding letters; Internet newsletter to the target audience; participation in
the forum; interaction in social groups and networks, collaborative work on the document (sharing).

Formation of ICT Competency of Bachelor Student

ICT competency must be purposefully formed in the process of mastering students while studying various courses on IT.
Therefore, the curriculum in Teaching of Institute of Philology and Intercultural Communication of KFU included the
different courses on IT. Let us consider the formation of ICT competency on the example of the course "IT in education."
The purpose of the studying of students of this course is to improve the skills and the formation of positive motivation
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for the use of ICT, the formation of the needs and skills to use ICT to increase the efficiency of their professional activities
independently.

The curriculum includes four units that will allow to master fully the material of the subject: ICT in educational and
research activities; preparation of test materials based on ICT; the use of Internet in the activities of the teacher; basics of
information security.

The features of the learning process are following: 1) practical significance of the tasks performed, aimed at solving
educational and research problems; 2) focus on developing practical skills in working with ICT and computers during
independent work; 3) orientation on mutual assistance and consultations of the professor during practical tasks.

The informational and educational environment of the course provides the implementation of blended learning. It contains
theoretical material, educational video, practical tasks, folders with completed tasks for professor verification, a progress
report, questions for final testing and an online test.

For the formation of the value-motivational component of ICT competence, positive motivation of students to master ICT
is necessary, which can be provided by:

1) highlighting the main objectives of training and the creation of conditions for the awareness of the objectives of student
learning;

2) creation of conditions for students to realize the theoretical and practical significance of the acquired knowledge and
experience;

3) orientation towards future professional activities and prospects for its development;

4) professional orientation in the educational process.

The cognitive component involves the system of knowledge on information and methods of its processing, ensuring
productive activity in working with it; understanding of wide area networks, their role in modern society; general cultural
knowledge of the modern information view of the world.

Professional activity components include the possession of the main methods, ways and means of obtaining, storing,
processing various types of information; ability to work with information in wide area networks; ability to structure,
analyze, compare, summarize information, etc.

The communicative component includes the ability and willingness to use various methods, forms and means of
establishing communication, organizing communication in networks.

It was carried out the current control of progress on the basis of a grade-rating system in the process of studying the course
by the students. It is a sum of grades for performing practical work.

The level of formation of ICT competence and basics of ICT competency according to the results of experimental
activities is verified using the obtained results of current control and final online test, input and final test results, as well
as an online survey on the study of the orientation of students' educational motivation [10].

Results and Discussion

The assessment of the level of the formation of ICT competence of 79 first year bachelor students (3 groups) was
conducted during 2018-2019 academic year. The monitoring of the results of the current and final control of the progress
of students was carried out on the basis of a grade-rating system and was calculated by average values of the maximum
possible value (Fig. 1).

The results of the current and final control of student performance on the
course "IT in education'(grades)
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Fig. 1: Monitoring of the Results of the Current and Final Control of Student Performance

The authors identified three levels of formation of ICT competency using ICT (low, average and high) and analyzed the
results of test before and after the completion of the course. The diagnostic results are presented at fig. 2
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Results of input and final test to determine the level of students' formation
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Fig. 2: Comparative Data of Input and Final Test to Determine the Level of Students’ Formation of ICT
Competency

Selection of intervals in determining the results of testing of students is carried out according to the method proposed by
Kyveryalg A.A [11]:

—  low till 25% (computer literacy level);

— average from 26% till 75% (ICT competence level);

—  high from 76% till 100% (the level of formation of ICT competency).
Irregular intervals is also explained by the fact that most often the experience of activity is formed on average level and
less often on high one.
Monitoring of the orientation of learning motivation [10], which allows evaluate formation of the value-motivational
component of students' ICT competence by means of ICT was conducted
sample-based, just who wanted to take the survey. So 56 students took part in the survey. Before the start of training,
internal motivation prevailed among 35 students, while 21 students had external motivation. After studying the course
internal motivation (student’s own activity, direct inclusion in the cognition process) was dominated in 46 students, and
external motivation (getting good grades, scholarships, praise from parents, etc.) prevailed among 10 students (Fig. 3).

Levels of internal and external motivation of students
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Fig. 3: Levels of Internal and External Motivation of Students

We analyzed the results of their training on the course on the basis of monitoring the results of the current and final
performance assessed by the grade-rating system. As a result, group 10.1-805 showed an average grade of 84, group 10.1-
810 - 86 grades and group of 10.2-802 - 81 grades.
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Diagnostics of the levels of formation of students' ICT competency using ICT showed that before the beginning of the
course, students basically had computer literacy and basic ICT competencies, after - students had formatted their ICT
competency.

For the effective organization of ICT training of students, the increasing their learning motivation had a great importance.
As the results of diagnostics of the orientation of students’ motivation showed: before the beginning of the course, internal
motivation prevailed among 35 students, 21 students had external motivation; after completing the course, internal
motivation prevailed among 46 students, and 10 students had external motivation.

Summary

ICT competence of student is understood as an emerging quality, while ICT competency is characterized as the achieved
level of mastering certain competencies.

As part of the study, the authors identified three stages in the formation of student's ICT competency: computer literacy,
ICT competence, basics of ICT competency.

Besides the structure and content of ICT competence were defined. There are: value-motivational, cognitive, professional
activity and communicative components.

The paper presents the results of an experiment conducted at the Institute of Philology and Intercultural Communication
of KFU in order to identify the level of formation of students' ICT competency. Experimental work and mathematical
processing of the results indicate the effectiveness of the developed information and educational environment of the
course “IT in education” in the formation of ICT competency of bachelor students in Teaching.

Conclusions

In the conditions of an informational high-tech society the field of vocational education should be focused on training
qualified specialists who are ready for life and professional activity, developing their personal qualities and skills, the
professional competency demanded by the society. Nowadays one of its components is ICT competency. Therefore, ICT
training is becoming urgent, aimed at developing ICT competency of students, which characterizes their readiness and
ability for informational activities to solve professional problems using ICT.
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