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Abstract—The process of developing ICT competence of teacher is not only 
related to fundamental theoretical knowledge, but also to a wide range of practi-
cal professional skills. One of the important means of developing ICT compe-
tence of teachers are educational games within the course of their professional 
development. Educational game is a reproduction of real professional situations. 
It allows participants to experiment, to develop various actions, to make and to 
correct mistakes which are unacceptable in real life. The experience of educa-
tional games within the course of ICT competence development showed that 
there is a more intensive exchange of ideas and information, which encourages 
participants to the creative process. 
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1 Introduction 

Modern pedagogical issues [1, 8-11] related to the means of forming and develop-
ing professionally important qualities of specialists in the process of professional 
training are being developed nowadays. It is important to mention that special place 
belongs to educational games among them. Authors [3, 5, 15, 17] consider that educa-
tional games fully contribute to the solution of the task of forming professionally 
important qualities of future specialists among the variety of gaming methods and 
techniques. Using of educational games is precisely important because it allows its 
participants to reveal themselves, to take an active position, to improve their profes-
sionalism. Moreover, educational games are one of the active forms of organizing the 

iJET ‒ Vol. 14, No. 15, 2019 193

https://doi.org/10.3991/ijet.v14i15.10572
https://doi.org/10.3991/ijet.v14i15.10572
https://doi.org/10.3991/ijet.v14i15.10572


Short Paper—Application of Educational Games for Formation and Development of ICT competence of … 

courses of the development of ICT competence of teachers as they provide an increase 
of pedagogical competence level of the teachers [19]. 

Researches [4, 7, 12] has devoted their studies to various aspects of using of games 
in teaching. The role of using games in vocational training is great. It is a unique 
mechanism for the transferring of social experience, which is associated with certain 
rules and norms of behavior in various situations. Games as a method of learning 
allow increasing of motivation for studying any discipline, transferring specialist from 
the passive state to the active one. Game can be considered as a way of obtaining the 
initial experience, as well as the formation of pluralism of opinions, the multivariance 
of thought operations, increasing interest in future professional activity. 

Organizational and activity games within the course of the development of ICT 
competence of teachers are of a particular importance [13, 16, 18]. It is a form of 
collective thought activity, in the process of which specialists master their methodo-
logical culture as they develop their own vision of the problem and find possible ways 
of solving them. This game method for analyzing and solving complex problems 
don’t have a unique solution. 

2 Methodology 

[3, 14, 20] consider that educational games have always been as an effective form 
of training. They are used to try oneself in specially created game situations. Games 
are of interest to people of any age. Practical solution, analysis and development of 
the most effective behavior patterns in the proposed circumstances will help the 
teachers to avoid many mistakes, to acquire the initial experience of communication 
and activity. 

[2, 4, 7] reveal in their scientific works that games are defined as a method for sim-
ulating various situations of professional activity by playing them out according to the 
certain rules. Educational games enable participants to practice production situations, 
and thereby acquire a primary professional experience. Activity of organization, 
school, enterprise can be recreated, a business meeting can be simulated, a work plan 
can be simulated, a lesson, a conversation with the student or client can be held during 
the game. Educational games have a specific purpose, tasks, a description of roles, 
and a plot. Methods of behavior, tactics of action, and the performance of duties of a 
specific specialist can be practiced within the game. Educational games are carried out 
on certain stages and includes the stages of preparation, conduct and analysis. 

Educational game is a process in which participants are invited to play another per-
son or to play a certain problem situation. This is an effective development of behav-
ioral options in situations in which teachers may find themselves in the period of 
practice, in future professional activity (for example, conflicts with colleagues, job 
interviews, etc.). The role is assumed at the cognitive, emotional and behavioral levels 
and manifested through the appropriation of external features and norms of behavior. 
A sign that distinguishes educational games from other educational activities is the 
absence of an evaluation system within the course of the game. It is not interrupted for 
discussion. All this provides a certain naturalness and maximum immersion of partic-
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ipants within the game process. The emotional effect of the educational games is built 
on the participants' "living" in new experiences in the game environment, on the "dis-
coveries" that a person makes while participating are in the game [6, 20]. 

3 Materials and Methods 

Experimental work took place in 2017–2018 at universities (Southern Federal Uni-
versity, Institute of Social Education) of Rostov-on-Don and Voronezh within the 
training courses on the development of ICT competence. 158 teachers participated in 
the study. Respondents were from 35 to 50 years of age. The experimental group 
consisted of 79 teachers. The content part of the experiment was represented by the 
course “Teachers' Activity in Creating Electronic Educational Environment”. The 
control group included 78 teachers. They were trained in the traditional face-to-face 
education without using educational games in the classroom. The experimental group 
was trained on the course using educational games.  

Educational games were conducted by the specialists on the basis of deep theoreti-
cal study of the problems. Ideally, the game lasted several days and included such 
three stages as preparatory, playful and reflexive one. 

Educational games were used within the educational process. The duration of such 
games was 6-8 hours. The game players were teachers who had experienced the par-
ticipation in such games. The main goals of such games are the following: 

• The formation of a professional orientation among the participants and increasing 
their interest in their professional activities 

• Development of the ability to professional self-determination and reflection 
• Integration of existing diverse knowledge of the participants within the game and 

teaching them how to use them in practical professional activities 
• The opportunity to disclose the creative potential of each participant 

We consider that participants should not only acquire knowledge, but also develop 
their skills within the educational process. At the same time, professional training 
should not only provide specialization in one of the areas of training, but also provide 
with the opportunity to carry out expert evaluation and design of various educational 
systems.  

The goal of educational games is to assimilate the meaning of complex texts or 
problems. Participants are given their roles which they perform in advance. Role is a 
certain point of view, an attitude that presupposes some way of its manifestation. The 
main structural element of educational games is the predetermined opposition of posi-
tions that are in relation to the same content. The participants of educational games 
had an opportunity to analyze their own content and logical positions through compar-
ison and even confrontation with other positions and opinions. 

Participants were divided into subgroups of four to six people each one. Then each 
group was given a piece of paper, which indicated the position with which they would 
analyze the proposed content during the game. Each position was a definite way of 
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structuring the scientific content (a lecture, an article, a monograph, etc.). These posi-
tions were universal, but others could be designed for each specific material. 

The following positions were used to which exemplary instructions were suggested 
(specific formulations depend on the actual group of students and their experience in 
participating in games): 

• Thesis: Participants were to select several theses from the text of the lecture. The-
sis meant some clearly formulated, completed thought, a statement that required 
proof.  

• The concept: Participants were to select several concepts and to disclose their 
content from the content of the text. 

• Scheme: Participants were to reflect the content of the text in the form of a dia-
gram. The scheme should reflect the most significant relationships between con-
cepts. It was desirable to use words as little as possible in the scheme, but to use 
other means (different kinds symbols, etc.).  

• Proof: Participants were to become adepts of the contents of the presented text. It 
was necessary to invent and write down on the leaflet several provisions that 
seemed the most attractive. It was necessary to put forward a system of evidence 
and justification to each thesis. Evidences could be examples from life, mental ex-
periments, etc. 

• Opposition: Participants were to follow the instructions opposite to the previous 
ones. That meant that participants were to highlight several provisions and to prove 
their falsity. The methods of refutation could be arbitrary. Participants shouldn’t 
forget that all positions were conditional. That meant that participants might agree 
with everything in real life. 

• Association: Participants were to build an associative series in relation to the con-
tent of the text. Associations could be of any type (drawing or a phrase from a 
movie, etc.). It was important to indicate to which of the content elements each 
proposed association belonged to a participant (for example, content, fragment, 
phrase, thesis, position). 

• Poetry: Participants were to reflect the content of the text in a poetic form. They 
were to reveal what they considered the most important thing in verse. 

• Question: Participants were to come up with two or three questions for each group. 
They could guess concerning the content that would be presented during the 
group's performance, but they didn’t know from what position they would analyze 
the material. 

Participants were given time to get prepared after giving instructions. The main 
task of the instructor, who conducted educational game was to ensure a profound 
assimilation of the content of the text, to construct a new vision of the situation within 
discussion. 
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4 Results 

Initial study was conducted to identify the initial level of ICT competency in the 
experimental and control groups at the beginning of courses. We have identified pro-
ject, strategic, organizational, creative components within the structure of ICT compe-
tence. Project component is an integrative characteristic of the person, which is ex-
pressed in the ability and readiness of a person for independent theoretical and practi-
cal work on the development and implementation of projects in various fields. Strate-
gic component is willingness and ability of the person, which is expressed in planning 
actions to achieve certain result, planning a flexible activity program or an algorithm 
for planning certain actions, a sequence of rules, and strict prescriptions for overcom-
ing difficulties. Organizational component is not only organizational skills related to 
the organization of different events, skills of time management and decision making. 
Creative component includes creative abilities of the individual, characterized by 
readiness for spawning fundamentally new unusual ideas deviating from traditional or 
accepted patterns of thinking, as well as the ability to solve problems arising in the 
process of activity. The data obtained were summarized and converted to percentage. 
The empirical data were quantitatively processed and analyzed at a qualitative level. 
Dynamics of step-by-step development of ICT competence was established and the 
obtained data are revealed in Table 1 and Table 2. 

Table 1.  The results of the assessment of the level of ICT competence in the experimental and 
control groups before the experimental work 

ICT 
Competence 

Experimental group Сontrol group 
Low level, 

% 
Middle 
level, % 

High level, 
% 

Low level, 
% 

Middle 
level, % 

High level, 
% 

Project component 41,9 38,9 19,2 40,3 39,5 20,2 
Strategic component 56,6 28,5 14,9 37,6 40,5 21,9 
Organizational component 43,2 33,3 23,5 42,7 29,8 27,5 
Creative component 57,8 29,3 12,9 43,7 35,4 20,9 

Table 2.  The results of the assessment of the level of ICT competence in the experimental and 
control groups after the experimental work 

ICT 
competence 

Experimental group Сontrol group 
Low level, 

% 
Middle 
level, % 

High level, 
% 

Low level, 
% 

Middle 
level, % 

High level, 
% 

Project component 12,1 38,5 49,4 42,8 39,4 17,8 
Strategic component 7,3 27,2 65,5 35,3 43,9 20,8 
Organizational component 7,8 24,1 68,1 33,7 39,4 26,9 
Creative component 4,7 28,6 66,7 42,1 37,8 20,1 

 
Comparative analysis of the results of input and final diagnostics of the formation 

of ICT competence of teachers in the control and experimental groups showed a sig-
nificant dynamic of the development of ICT competence in experimental groups, 
which indicates the effectiveness of the experimental work. 
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5 Discussion 

Educational games can be used as in the process of theoretical training and as a 
method of the formation of ICT competence of teachers. 

[21] considered that games had been already become widespread as means and 
method for solving complex interdisciplinary, inter professional and even intercultural 
problems which are of major economic importance. Moreover, games can be used as a 
convenient and sufficiently effective form of formation and developing of ICT com-
petence of teachers, and, therefore, they can be discussed as a new social and cultural 
phenomenon of modern life. Game arises as a way of understanding methodology. 
According to [21] methodology is not just a doctrine of means and methods of our 
thinking and our activity, but an absolute special form of organization of thinking 
activity and people's activities. Methodology cannot be transferred as knowledge or a 
set of tools from one person to another, but it can be grown in a new sphere of meth-
odological thinking thought activity and provide people with a complete and integral 
life activity. Game is a sphere of thinking activity. 

Educational games differ in their features and goals, as the unique tools are used to 
achieve them. Therefore, the format and methodology of educational games depends 
on what kind of skills you need to develop, what tasks it is necessary to learn in order 
to solve the problems to obtain new skills. 

The advantages of teaching opportunities of educational games as an active learn-
ing method comparing to the traditional methods are that the goals of the game are 
more consistent with the practical needs of participants. This form of organization of 
the educational process removes the contradiction between the abstract nature of the 
professional discipline and the real nature of the professional activity. 

We formulated the following advantages and disadvantages of educational games 
in the formation of ICT competence of teachers: 

• Educational games can significantly reduce the time of accumulation of ICT com-
petence. 

• Educational games provide an opportunity to experiment with an event, try differ-
ent strategies for solving problems. 

• There is real process, but not abstract for the participants, the dynamics of the de-
velopment of the educational game plot, the formation of a holistic image of the 
professional situation. 

• Educational games allow the future specialists to form a holistic view. 
• Educational games allow the participants to gain social experience (communica-

tion, decision making, etc.). 

Advantages of educational games determine the success of the application of this 
method in the educational process. 

However, it is necessary to note some drawbacks that can reduce the attractiveness 
of using this approach in some educational programs: 
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• Educational game is quite a laborious and resource-intensive form of training. 
Therefore, the result obtained may not always justify the funds spent on the organi-
zation of the process. 

• It is impossible to conduct educational game on the topic which the participants 
have no idea about. This means that competent participation in the game is possible 
only if they have the relevant knowledge or prior training. 

Thus, it makes sense to use educational games when it is important: 

• To develop of existing skills of the participants in the implementation of their pro-
fessional activities. 

• To get an experience working in a team. 
• To form professional creative thinking. 

6 Conclusion 

As various forms and mechanisms for formation and development of ICT compe-
tence of teachers are possible, but the most effective one is educational game. Ideally 
it should be initiated by the teachers themselves, with the primary support of the edu-
cator. Using games as an educational tool provides opportunities not only for deeper 
learning, but also for further development of ICT competence of teachers. 

We define the mechanisms formation and development of ICT competence of 
teachers within the educational games such as: 

• Direct involvement of each participant into the educational game due to the exten-
sive structure of its organization 

• Consideration of opinions and protection of interests of each participant 

Thus, this article presents the means for formation and development of ICT compe-
tence of teachers, which provide the opportunity to design and to implement individu-
al trajectories of their professional development. 
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