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COMPUTER SCIENCE TEACHERS’ READINESS TO DEVELOP AND
USE COMPUTER DIDACTIC GAMES IN EDUCATIONAL PROCESS

Abstract. The paper reports research on computer science teachers’ readiness to develop computer
didactic games and implement them into the educational process. Today’s teacher of computer
science has to acquire and improve professional competencies in line with modern trends of high
technological society. It is a process that we consider in the context of life-long education. The use
of computer didactic games is one of the forms of innovative education, which increases the
attractiveness of education, generates the development of learners’ endeavour and creativity. The
authors emphasize that computer science teachers’ readiness to use computer didactic games
becomes impossible without mastering the methodology of pedagogical endeavours and gaming
technologies in education. By this, we mean a search for more efficient ways of achieving
pedagogical goals, the ability to select computer didactic games and a search for ways of their
successful realization in professional activities. Development of computer didactic games requires
a computer science teacher to learn methodology and standards within this domain, and to obtain
the basic knowledge of environment and skills to use in games development. Our survey revealed
that the use of computer didactic games is sporadic and inadequately prioritized by the computer
science teachers, who appeared to have very little knowledge in techniques aimed at their
development and implementation into the educational process. The main reason is that prospective
computer science teachers do not learn it sufficiently in higher educational establishments. This
sphere remains underestimated by those who educate prospective computer science teachers, as
well as by computer science teachers themselves. As a result, we observe a lack of knowledge in
development, selection and implementation of computer didactic games. Theoretical analysis of
the use of computer didactic games and their implementation into the educational process remains
out of scholars’ attention, despite the issue becoming more and more attractive. The examination
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of computer science teachers’ readiness to develop computer didactic games and implement them
into the educational process allows us to suggest ways for enhancing the level of teachers’
readiness for this training activity.

Keywords: readiness; computer science teachers; computer didactic games; educational process;
professional activity; life-long learning.

INTRODUCTION

The problem statement. The objective of today’s education is creating conditions for
shaping an individual who is at the same time professionally competent, socially engaged and
creative. The content of the knowledge to be acquired by modern specialists, its volume, the
set of skills necessary for professional activities are constantly changing and increasing. All
spheres of education are searching for ways to intensify and quickly modernize the training
system, improve education quality by using information and digital technologies (IDT) as an
instrument for human activities and a new and fundamentally different way of education. This
led to the development of new methods and forms for the provision of education [1]. One of
the most significant innovations in the educational process is the introduction of computer
didactic games (CDGs). The games accompany people throughout life and this phenomenon
greatly attracts the interest of researchers. In the current situation, they may be a great
motivation for students to learn specific subjects on the one hand and a way to facilitate
teachers’ work on the other.

With traditional approaches to education, the teacher evaluates students’ progress
manually, which very often causes a delay in response and leads to dissatisfaction. CDGs may
help reduce such delays to virtually nothing. CDGs throw students into a world that is easy to
research without the interference of a teacher. CDGs are a perfect environment for promoting
authentic educational processes, advancing a process of learning-by-doing and thus enabling a
student to control his/her own training experience. In this context, CDGs may provide an
informative experience in simulating interactive scenarios that students deal with in the real
world. CDGs are a perfect environment for active learning and improving task solving skills
rather than learning by rote. CDGs may also increase students’ self-realization and efficiency.

An increasing number of teachers recognize the value of CDGs in education. The
majority of popular games, such as Scratch, for instance, are ready for implementation. A
teacher or a school may download a game for free or buy it. Moreover, this raises a question
to the teacher of whether or not it is necessary to create CDGs if there are those ready to use?
Game creation is a labor-intensive process that requires relevant competencies. Working in
accordance with the approved training program, teachers strive to achieve educational
standards. This raises a further question: does a teacher have to spend time on the creation of
CDGs? Let us look at the advantages of CDGs created by teachers and the disadvantages of
commercial CDGs. From our point of view commercial CDGs have such disadvantages as:

— absence of integration with the current educational program,

— sometimes it is difficult to synchronize a game with the current curriculum,
games may not meet educational standards,
absence of evaluation criteria,

— some games offer substantial educational content but contain some mistakes and
inaccuracies, made to make a game more attractive,

— some games are very expensive,

— some games need a license,

— some games are not technically maintained,

— etc.
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The article presents the research of high school computer science teachers’ readiness to
develop computer didactic games and implement them into the educational process. The
readiness of computer science teachers to develop CDGs and implement them into the
educational process is to be understood as a feature that allows them to carry out the
innovation activities in implementing CDGs into the educational process independently,
enables them to acquire necessary knowledge and skills, make adequate decisions in
challenging situations, organize educational process, ensure self-control, self-regulation, and
self-improvement during their efficient implementation. The readiness of computer science
teachers to develop CDGs and implement them into the educational process is a complex,
integrative, personal and professional phenomenon, which consists of motivational-value,
cognitive-activity and personality-reflexive components.

The creation of high-quality CDGs is a challenge for teachers. Normally, computer
science teachers do not have the relevant technological education, or have very little funds to
attract CDGs developers. Using Microsoft™, XNA or OGRE platforms for creating CDGs,
computer science teachers need skills for programming games, which often turns out to be
problematic. There are game editors that are easy to use due to available tools, like plug-and-
play tools for some components of the game. Examples are 3D Game Studio, RPG Maker,
Unity and others. However, working in such environment may be difficult for non-
professional developers. Some tools, for example, allow the configuration of some parts of the
game by the friendly user interface, but the additional parts are to be made independently,
programming scenarios using languages C#, java, etc. An alternative solution to this problem
is game creating platforms, developed to be used in education: EUTOPIA and <e-
Adventure>. For example, games produced using <e-Adventure> may be used through
platforms for e-learning such as Moodle ™ or Sakai ™.

Analysis of recent studies and publications. The research publications of Ukrainian
and foreign scientists gave careful consideration to the question of development and efficient
implementation of CDGs or their elements into the educational process on different levels of
education. The above issue was thoroughly highlighted in recent years by V. Bykov,
M. Kademiia, V. Kontsedailo, S.Lytvynova, Yu. Mashbyts, O.Melnyk, N. Rybka,
S. Semerikov, M. Zhaldak, J. Basler, M. Griffiths, M. Michala, D. Tsolis and others.

The majority of the studies in this sphere concern primary education. To a lesser extent,
attention is paid to secondary and higher education. The studies have mostly been carried out
based on the examples of using CDGs to learn mathematics and languages. Game is a priority
activity for pre-school children and remains an active way of discovering the world for
primary school children [2]. Using games for secondary school pupils remains less
researched, since children of this age group are educated on the basis of the activities-oriented
approach with the use of more formal ways of learning.

The effectiveness of education with electronic educational game resources in
mathematics, conducted during the study “Rozumnyky” (Smart kids) is described in the
works of V.Bykov, S.Lytvynova and O. Melnyk [3]. They argue that using electronic
educational game resources in the educational process showed a positive effect when studying
mathematics (the level of educational achievements, the development of memory and
thinking) [3].

M. Michala, C. Alexakos and D. Tsolis, for example, analyzed the available digital and
mobile games which are used in education. They examined the benefits of using games and
digital educational programs in the educational process, aimed at developing cognitive and
emotional skills, highlighted computer and mobile play-based approach, founded on the
Greek art and culture for high school [4].

N. Rybka undertook a study in which she examined the phenomenon of gamification
based on the example of using computer games for teaching philosophy in engineering higher

124



ISSN: 2076-8184. Information Technologies and Learning Tools, 2020, Vol 75, Nel.

educational institutions, attempted to determine all negative effects they may have, and tried
to find ways to overcome them. The author emphasizes that playing practices are of
significant importance for students in engineering educational establishments, since they help
to strengthen and develop intellect. The author believes that research and development of
evaluation methods for appropriateness, efficiency, and even economic feasibility of using
game technologies in the educational process are forward-looking for every subject and
separate topics [5].

Despite the extensive research, the issue of computer science teachers’ readiness to
develop and use CDGs in the educational process remains poorly understood. It is also
relevant in relation to the rapid development of IDT and the transformation of the educational
system in line with the societal changes of the 21st century.

Therefore the aim of our research is to determine the level of the computer science
teachers’ readiness to develop didactic computer games and use them in the professional
activity and to single out the components of such readiness.

The tasks of the research are the following:

1. To describe the indicators, criteria and levels of computer science teachers’

readiness to develop and use CDGs.

2. Using empirical research methods (observation of teaching activities,
questionnaires, interviews), as well as verbal-communicative and psychodiagnostic
research methods, to determine the readiness of computer science teachers to
develop and use CDGs.

3. To identify ways to increase the readiness of computer science teachers to develop
and use CDGs.

2. COMPUTER DIDACTIC GAMES AND THEIR USE IN THE
EDUCATIONAL PROCESS

One of the most important tasks of the educational system today is to introduce
educational technologies that could facilitate the formation of a creative and active
personality, able to meet the challenges and to achieve the desired goals. The above highlights
the importance of the development and implementation of different approaches to the
realization of educational tasks, aimed at the development of students’ creative activities.

The use of gaming technologies and CDGs, in particular, is one of such approaches. A
computer science teacher today has to understand the efficient pedagogical technologies and
effectively use information and digital technologies in teaching informatics.

Today’s teachers succeed in mastering educational electronic resources that they use in
the class [6]. We assume that electronic educational resources are educational resources
presented in electronic and digital form and compose a complex, open, dynamic system,
which transforms, develops and interacts with the world informational environment. It is
based on the principles of synergetic interaction, technologies for building adaptive multilevel
hypermedia. CDGs as a system of education may be an integral part of electronic educational
resources.

Computer didactic games present a type of electronic educational resource that targets
students and functions on the basis of information and communication technologies,
presenting a chain of tasks built on the basis of the development education. CDGs do not
change but complement traditional game forms and classes, and present a natural way to
attract students to the latest information technologies [7]. The practical application of such
games demonstrates that they remain valuable educational tools as they have the following
advantages [8]:
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— attractive sounds, actions and colors make games interesting and help students to
obtain information in a user-friendly form,

—a new way of working provokes students’ interest in education,

— practical manipulation assists the processes of learning, memorization, increases
cognitive abilities, enables the realization of individual learning strategies and stimulates
students’ capacity for research and talent.

CDGs may be divided into three groups [7]:

1. Educational. They contribute to students’ education: familiarize the child with the
alphabet, develop reading skills, form elementary mathematical understanding, etc. (Picture

1).

Picture 1. Panda School [9]

2. Developing. They contribute to students’ cognitive development, encourage activities
and independent creative work (Picture 2).

3. Diagnostic. They determine the level of children’s development.

The studies carried out up to now demonstrate that important skills may be acquired,
developed or supported by CDGs. Spatial visualization (rotation and mental manipulation by
two- and three-dimension objects), for example, improves during the reproduction of
videogames [10].

The presented types of computer games have the same characteristics as the usual
didactic, plot-related didactic and role-playing games.

Categories of CDGs may be correlated with them. They also contain educational and
developing tasks, playing actions as well as the rules. In his papers, M. Griffiths presents
examples in which CDGs were used for the treatment and rehabilitation of children and
adolescents [11].

Methodological recommendations for the use of CDGs are one of the most important
components in the process of developing them.
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Picture 2. Scratch [12]

A number of recent researches into using computers at school were to further explore
whether or not these games are able to support the educational purposes. Extensive studies on
the implementation of videogames in school curriculum are focused around the influence of
the game materials on education. These studies strictly correlated the grasp of content in the
curriculum with the knowledge that was used in the games. The fact that the games may
attract children to the educational process caused an increase in “‘educational” mass media.
Watching children play games leads to the assumption that they prefer this approach in
education. Nevertheless, it seems that the commercial market offers too few games with
educational purposes.

3. SELECTION OF METHODS AND DIAGNOSTICS

Information on how CDGs are being developed and used in the educational process was
generated following the results of the analysis of public educational standards [13], typical
educational programs, curricula, other normative documents, methodological works of
teachers and literature sources. Analysis as for the readiness of high school computer science
teachers to develop and use CDGs in the educational process was carried out by using
empirical research methods (observation of teaching activities, questionnaires, interviews), as
well as verbal-communicative and psychodiagnostic research methods.

The questionnaire was submitted by 183 computer science teachers of different
Ukrainian regions via email by means of Google Forms.

Diagnosing during the study was made with the use of valid and reliable methods:
“Diagnostics of motivation for success and fear of failures” (A. Rean) [14]; tests and
questionnaires on determining levels of formation of motivational-value, cognitive-activity
and personality-reflexive components; “Self-controlling Abilities” (N. Peisakhov); “Self-
Efficacy Test” (J. Maddux, M. Sherer, adapted by A. Boyaryntseva); ‘“Research of Strong-
willed Self-regulation” (A. Zverkov, Ye. Eidman).
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4. RESULTS AND DISCUSSION

The authors analyzed the results of the evaluation of the level of components that
constitute the readiness of computer science teachers to develop CDGs and implement them
into the educational process.

To evaluate and analyze the levels of components of the computer science teachers’
readiness to develop CDGs and implement them into the educational process, the following
criteria were used: the motivational-value criterion, the cognitive-activity criterion, the
personality-reflexive criterion.

The motivational-value criterion, which characterizes a set of motives and the
awareness of these motives, plays an important role in the formation of computer science
teachers’ readiness to develop CDGs and implement them into the educational process. The
following indicators of this criterion are defined: the interest in training and CDGs, the
interest in the professional activities, the awareness of the importance of readiness to develop
and use CDGs for successful professional activities.

Interviewing, questioning and testing were used in the evaluation of the level of the
motivational-value criterion of computer science teachers’ readiness to develop and use
CDG:s in the educational process. During questioning, we were trying to realize to what extent
the activities related to the development and implementation of CDGs are understandable,
relevant, necessary and desirable. Teachers’ responses (among which diagnostically
significant were the following: “Do you agree that readiness for the development and
implementation of CDGs is an important component of professional and information
competencies of today’s computer science teachers?”, “Is it interesting for you to learn the
way of developing and implementing CDGs in the educational process more deeply?”)
showed that teachers are aware of the importance of readiness for the development and
implementation of CDGs for successful professional activities (high level — 30,4 %, average —
50,1%, low — 19,5% of teachers) (see Figure 1). Value orientations also contribute to the
achievement of professional success in teaching computer sciences (see Table 1).

195%

Figure 1. Significance of readiness for the development and implementation of CDGs for
successful professional activities (high level — 30,4 %, average — 50,1%, low — 19,5% of
teachers)

It is necessary to note that the ranged list of 14 value orientations was completed by
means of measuring the frequency use of orientations named by computer science teachers
during interviews.

Thus, understanding the importance of the development and implementation of CDGs
into the educational process, the dominating values of teachers are the following: possibilities
to introduce new methods and forms of works with students, develop students’ interest to
computer sciences, possibility to improve pedagogical skills in using CDGs, self-
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development, self-improvement as well as achieving professional success, development of
personal strengths, talents, acquiring professional and information competencies in
developing CDGs. During the evaluation of values we found significant discrepancies in the
values of ranges and indexes 3 and 13. The analysis of discrepancies showed that teachers
give more priorities to using CDGs in the educational process rather than developing them. In
addition, the sphere of CDGs development is of higher priority than their implementation for
acquiring professional and information competencies.

Table 1

Hierarchy of computer science teachers’ value orientations as for the development and
implementation of CDGs

Ranking indicators

Ne Values that were subject to ranking -
development using

1 Achieving professional success 4 6

) Developing personal strengths and 4 5
abilities

3 Acquiring professional and information 4 9
competencies

4 Providing material comfort 13 13

5 Achieving recognition and respect in 10 1
professional sphere

6 Improvement of social status 14 14

7 Striving to new achievements 9 7

8 Self development and self improvement 2 4

9  Recognition and respect of managers 12 12

10 Achieving students’ respect 11 10

11 Developing  students’ interest in 2 |
computer sciences

2 Possibilities to show one’s potential 7 7

13 Possibility to improve pedagogical skills 8 3

Possibilities to introduce new methods 1
and forms of activities

Such results may mean that teachers do not fully realize the possibilities of improving
professional and information competencies in using CDGs and do not comprehend all
possibilities and ways for improving their teaching skills. It may be assumed that computer
science teachers are sufficiently oriented in the process of implementing new methods and
forms of works in the classroom. They know how to develop students’ interest in computer
science, to improve teaching skills and strive to self-development and self-improvement
aimed at achieving professional success in acquiring corresponding competencies in the
sphere of CDGs. Additionally, there is a lack of care for material comfort, improvement in
social status, recognition in the professional sphere, and achievement of respect. However,
computer science teachers were also observed to be more oriented towards professional
realization and improvement, which dominated their requirement for recognition and respect,
improve social status, ensuring material comfort.

The motivation for achievement favours an increase in persistence, self-esteem,
regulation of activities, the formation of readiness for the development of CDGs and their
implementation into the educational process. The results of the survey of computer science
teachers show that following the methodology “Diagnostics of motivation for success and fear
of failures” (A. Rean [14]), 59,2% of teachers have motivation on the average level, 21,4 % of
teachers have a high level of motivation, and 19,4% of teachers have a low one. The
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motivation for achievement activates subjective efforts of computer science teachers, directed
to the desired outcome in personal and professional development.

Formation of computer science teachers’ readiness for the development and
implementation of CDGs into the educational process has to be based on practically oriented
knowledge and skills, which are components of professional competency. The indicators of
the cognitive-activity criterion, which reflects the content and the technology of development
and implementation of CDGs, as well as individual and psychological peculiarities of
teachers’ readiness, are: the field knowledge, the abilities to use the field knowledge for
professional purposes and the cognitive activities.

The estimation of professional achievements, however, does not fully reflect the level of
computer science teachers’ knowledge in this sphere, as it is a pretty formal indicator of their
readiness for the development and implementation of CDGs. Therefore, we additionally used
the method of monitoring quiz (oral and written) in the study. The average results of the quiz
show that computer science teachers’ knowledge in theory of CDGs development and
implementation is as follows: high — 4,2% and 24,8%; average — 11,2% and 46,5%; low —
84,6% and 28,7% (see Figure 2, Figure 3).

1

Figure 2. Average results of Figure 3. Average results of
computer science teachers’ computer science teachers’
knowledge in CDGs developing knowledge in CDGs
theory (high level — 4,2 %, average implementation theory (high level
- 11,2 %, low — 86,4 % of — 24,8 %, average — 46,5 1%, low
teachers) — 28,7 % of teachers)

Identifying the indicators of the cognitive-activity criterion we assumed that computer
science teachers understand the process of development and implementation of CDGs as a
focused and result-based management of the professional activities and life-long learning that
simulates abilities to predict outcomes, plan, control, evaluate, monitor and manage this
process, overcome difficulties at the time of achieving tactical and operational purposes as
well as strategic goals.

So, the results of the tests reveal that the computer science teachers’ ability to self-
governance is on the average level. The percentage distribution by ability levels is as follows:
35,7% - high, 53,0% — average, 11,3% — low level (see Figure 4). These data show that
computer science teachers are fully ready for the improvement of competencies level in CDGs
development and their implementation into the educational process.

The study shows that the formation of the readiness of computer science teachers to
develop CDGs and implement them into the educational process is impossible without the
corresponding knowledge and abilities in these spheres, such as: knowledge of CDGs’ tools
of development and implementation (classification, functional possibilities, didactic
characteristics, development requirements), skills in selection of topics, design development,

130



ISSN: 2076-8184. Information Technologies and Learning Tools, 2020, Vol 75, Nel.

knowledge of psychological peculiarities of students’ age groups, etc. (see Table 2). The
efficient management of this process demands knowledge of problem analysis, a clear vision
of the situation, and the ability to forecast and plan future actions.

113%

Figure 4. Percentage distribution of computer science teachers by levels of the ability to self-
governance (high level — 35,7 %, average — 53,0 %, low — 11,3 % of teachers)

Table 2

Indicators of cognitive-activity criterion of evaluation of computer science teachers’
readiness to develop CDGs and implement them into the educational process

In the sphere of CDGs development

In the sphere of CDGs implementation

indicator ranking indicator ranking
1 Iamaware 1 I am aware 1
2 Ihave knowledge 7 I have knowledge 3
3 Thave skills 8 I have skills 4
4 Able to develop 10 Able to use 5
5  Realize didactic peculiarities 8 Reahge . psychological 12
peculiarities
Realize  basic  functional 6 Realize basic functional
6 s o 10
possibilities possibilities
7 Realize basic requirements to 11 Realize basic requirements to ]
development implementation
8 I know how to select topics 2 I. know hoW .to select’ games 2
aimed at attaining lesson’s goal
12 I know how to select games
9  Ican develop design aimed at realization of person- 11
centered approach
I know specifics of 4 Implement with the aim to
10  psychological influence on age ensure Cross curriculum 8
groups of children connections
11 Tknow how to classify games 3 I know how to classify games 5
12 I know the basic classes of 5 I know which software to use in 7

software

this sphere

The cognitive-activity criterion for the evaluation of computer science teachers’
readiness for development and implementation of CDGs characterizes the level of theoretical
knowledge, ability to use and create activities that are of significant importance in the
professional practice of computer science teachers.

The study shows that computer science teachers fully understand the process of
development and implementation of CDGs, know how to choose games aimed at achieving
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lesson objectives. They have knowledge, skills and are able to use CDGs in the educational
process but have little experience in their development.

In their professional activities, computer science teachers also face difficulties in
understanding the psychological specifics of using CDGs by students. Teachers also have to
deal with the issue of the definition of the main functionalities of CDGs, since their selection
directly influences the realization of the student-centered approach.

The personality-reflexive criterion of computer science teachers’ readiness for the
development and implementation of CDGs is characterized by the determination of the
teacher’s personal style of activities, the awareness of the content of activities, the abilities to
evaluate outcomes and consequences, the skills of self-education, self-realization in the
professional activities, and the life-long learning. The indicators of this criterion are: the
ability for self-analysis, self-control, self-organization; the availability of the personal style of
activities; understanding the scope of the activities on CDGs developing and implementing;
self-education skills.

The study enabled us to set up the following system-creative factors that determine the
ability of computer science teachers for self-control: restraint, sense of duty, will power,
disciplined manner, and responsibility.

The research results show that the average values of self-control quality levels of
computer science teachers were distributed as follows: high level — 39,8%, average level —
51,5%, low level — 8,7% (see Figure 5). In our opinion, such results may be explained by job
requirements and social context.

8,7

Figure 5. Percentage distribution of computer science teachers by levels of the ability to self-
control (high level — 39,8 %, average — 51,5 %, low — 8,7 % of teachers)

Hence, as average indicators of the personality-reflexive criterion of computer science
teachers’ readiness to develop and implement CDGs show, the highest rank belongs to
teachers’ striving for strong performance in this area, for awareness of shortcomings and
sincere endeavor to improve performance (see Table 3).

It is extremely important to use the scientific approach to the organization of properly
targeted training for computer science teachers in this sphere. Teachers also do not consider it
necessary to improve the acquired competencies in CDGs development and implementation,
though they make attempts to discover new methods, ways and forms in this sphere. It
basically concerns the improvement of subjective resources of self-efficiency and self-
improvement of computer science teachers, their ability to self-control in setting and
achieving a goal, planning, using positive self-stimulation, distribution of efforts, support of
their personal activities and reestablishing working capacity.
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Table 3

Indicators of personality-reflexive criterion for evaluation of computer science teachers’
readiness for CDGs development and implementation

No In the sphere of CDGs development In the sphere of CDGs implementation
"~ indicator ranking indicator ranking

1 Iam a qualified developer 7 I'am a qualified user 4
I strictly determine a purpose I strictly determine a

2 5 . . 2
of the development purpose of implementation

3 I work much to improve 6 I work much to improve 6
competencies competencies

. . I want to achieve high
4 I want to achieve high results 1 1
results

5 I know my weaknesses and ) I know my weaknesses and 3
strive to improve them strive to improve them
I constantly search for new I constantly search for new

6 methods, forms and ways for 4 methods, forms and ways 5
realization for realization
I know what to work with I know how to use the

7 and what to learn in the 3 necessary means and look 7
nearest future for them

5. CONCLUSION

1. The results of the study show the necessity to increase the readiness of computer
science teachers to develop CDGs and implement them into the educational process, thus
promoting life-long learning activities and personal development. The readiness of computer
science teachers involves a quest for knowledge of scientific principles and standards in this
sphere, basic experience in using environments for developing computer games and skills to
use them during the process of their development.

The readiness of computer science teachers to develop and use CDGs is to be
understood as a feature that allows teachers to carry out the innovation activities in
implementing CDGs into the educational process independently, enables them to acquire
necessary knowledge and skills, make adequate decisions in challenging situations, organize
educational environment, ensure self-control, self-regulation and self-improvement during
their efficient implementation.

The readiness of computer science teachers to develop and use CDGs in the educational
process is a complex integrative personality-professional formation, consisting of
motivational-value, cognitive-activity and personality-reflexive components, which are
specified in their corresponding criteria, indicators, and levels (low, middle, high). The
indicators of the motivational-value criterion, which characterizes a set of motives and the
awareness of these motives, are defined as: the interest in training and CDGs, the interest in
the professional activities, the awareness of the importance of readiness to develop and use
CDGs for successful professional activities. The indicators of the cognitive-activity criterion,
which reflects the content and the technology of development and implementation of CDGs,
as well as individual psychological features of teachers’ readiness, are: the field knowledge,
the abilities to use the field knowledge for professional purposes, and the cognitive activities.
The personality-reflexive criterion, which determines the teacher’s personal style of activities,
the awareness of the content of activities, the abilities to evaluate outcomes and
consequences, the skills in self-education and self-realization in the professional activities,
and the life-long learning, has the following indicators: the ability for self-analysis, self-
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control, self-organization, the availability of the personal style of activities, understanding the
scope of the activities on developing and implementing CDGs, and self-education skills.

2. The results of the study show that computer science teachers are not sufficiently
familiar with methods of CDGs development and their implementation into the educational
process. The key reason for that is that this technology is not sufficiently analyzed in higher
educational establishments; it is underestimated both by university lecturers who train
prospective computer science teachers and by computer science teachers who work at schools.
As a result, teachers do not know rational methods of development, selection and
implementation of computer didactic games.

The data obtained during the study indicate the dominance of the average level of
components that make up the readiness of computer science teachers to develop CDGs and
implement them into the educational process. It was found that computer science teachers
have a lower level of competencies needed in the field of CDGs development than those
needed for their use in the educational process. Accordingly, components that determine the
level of computer science teachers’ readiness to develop CDGs are formed at a lower level.
The study demonstrated that the field of CDGs development and implementation into the
educational process is underestimated by computer science teachers.

3. Based on the results of the study, the following ways to increase the readiness of
computer science teachers to develop CDGs and implement them into the educational process
are determined:

— encouraging computer science students to develop CDGs and implement them into
the educational process;

— enhancing the interaction between teachers, lecturers and advisors in this area to
ensure their efficient participation in the formation of computer science teachers’ readiness to
develop CDGs and implement them into the educational process;

—use of innovative pedagogic technologies for the formation of computer science
teachers’ readiness to develop CDGs and implement them into the educational process.

Our pedagogical study does not cover all aspects of the researched issue. Particular
attention should be paid to international practices in the development of CDGs and their
implementation into the educational process. It is equally important to examine ways for
improving the professional competency of computer science teachers in the system of post-
diploma education and improving qualifications in this area, etc.

REFERENCES (TRANSLATED AND TRANSLITERATED)

[1] Koncedajlo V. V. (2018). Application of gaming simulators in the formation of professional competencies
of future engineer programmers, Manuscript, Kyiv, Ukraina: Institute of Information Technologies and
Training Equipment of the National Academy of Sciences of Ukraine.

[2] Tkachenko O. (2015). “Gamification of education: formal and informal space”, Humanities science
current issues, vol. 11, pp. 303-309. [Online]. Available: http://nbuv.gov.ua/UJRN/ apgnd_2015_11_45.
Accessed on: March 14, 2019.

[3] Bykov V.Y., Lytvynova S. H., and Melnyk O. M. (2017). “Effectiveness of education with electronic
educational game resources in primary school”. Information Technologies and Learning Tools, vol. 62,
no. 6, pp. 3446, 2017, doi: https://doi.org/10.33407/itlt.v62i6.1937.

[4] Michala M., Alexakos C., and Tsolis D. (2018). “Mobile Applications and Games for a Digital
Educational Program on Art and Culture in Secondary School®, In 2018 9th International Conference on
Information, Intelligence, Systems and Applications (IISA),pp. 1-6, 2018, doi: 10.1109/
IISA.2018.8633697.

[5] Rybka N. M. (2018). “Gamification and experience of using computer games in teaching philosophy in
technical institutions of higher education®, Information technology and learning tools, vol. 67, no 5, pp.
213-225, 2018, doi: https://doi.org/10.33407/itlt.v6715.2108.

134



ISSN: 2076-8184. Information Technologies and Learning Tools, 2020, Vol 75, Nel.

[6] Gurevych R. S., Kademiya M. Yu., and Shevchenko L. S. (2012). Informatsiini tekhnolohii navchannia:
innovatsiinyi pidkhid [Information technology of teaching: innovative approach: tutorial], Vinnytsia,
Ukraine: TOV firma «Planer».

[7] Osin A. V., and Kalina L. I. (2007). New generation electronic educational resources in questions and
answers, Moskva, Rossija: [zdatelskiy servis, vol. 2, no. 12, pp. 75-81.

[8] Mashbic E. I. (2008). Psychological and pedagogical problems of learning computerization, Moskva,
Rossija: Pedagogika.

[9] Bristar: Panda School. (2019). [Online]. Available: https://bristarstudio.com/en/games/. Accessed on:
June 28 2019.

[10] Subrahmanyam K., and Greenfield P. (1994). “Effect of video game practice on spatial skills in boys and
girls”, Journal of Applied Developmental Psychology, vol. 15(1), pp. 13-32.

[11] Griffiths M. D. (2002). “The educational benefits of videogames”, Education and Health, vol. 20, no. 3,
pp. 47-51.

[12] Scratch: Share with others around the world. (2019). [Online]. Available: https://scratch.mit.edu/projects/
editor/?tutorial=getStarted. Accessed on: June 28, 2019.

[13] Legislation of Ukraine: On approval of the State standard of basic and complete general secondary
education. (2011). [Online]. Available: https://zakon2.rada.gov.ua/laws/show/1392-2011-m. Accessed on:
May 09, 2019.

[14] Rean A. A., and Bordovskaya N. V., Rozum S. I. (2000). Psychology and pedagogy, Sankt-Peterburg,
Rossija: Piter.

Text of the article was accepted by Editorial Team 17.09.2019

I'OTOBHICTDb YYUTEJIA IHPOPMATHUKH 10 PO3POBKHU TA
BUKOPUCTAHHSA KOMII'IOTEPHUX TUJAKTUYHUX IT'OP B OCBITHBOMY
ITPOLECI

I'ypeBuu Poman CemeHOBUY

JIOKTOp TIeNarorivHux Hayk, mpodecop, akagemik HAITH Ykpainwy,

JUPEKTOP HaBYAIHHO-HAYKOBOT'O IHCTUTYTY IEAroTiKH, TICKUXOJIOTI, iArOTOBKHU (axiBIliB BUIIO1T KBaJi(ikarlii
Binaunpkuii rep>kaBHUM MeqarorivHuii yHiBepcuTeT iMeHi Muxaitna Komroonacbkoro, M. Binauts, Yipaina
ORCID ID 0000-0003-1304-3870

gurrom@icloud.com

Kiaouko Oxcana BirangiiBaa

JIOKTOp NeNaroriyHux HayK, IOLEHT, npodecop Kadeapu MaTeMaTHKH Ta iHPOPMaTHKA

BiHHUIBKU epKaBHUN TIeNaroriyHuid yHiBepcuTeT iMeHi Muxaiina KomroOuncekoro, M. Binauis, Ykpaina
ORCID ID 0000-0002-6505-9455

klochkoob @ gmail.com

Kiouko Birauniii IBanoBuu

JIOKTOP TeNarorivHux Hayk, mpodecop, mpodecop kadenpu BUIOT MaTEMaTHKH
Binaunpkuii HalioHATBPHUM TEXHIYHUN YHIBEpCUTET, M. BiHHUII, YKpaiHa
ORCID ID 0000-0002-9415-4451

vi.klochko.7 @ gmail.com

KosToHniok Map’sina MuxaiijiBHa

JIOKTOp IeJaroriyHux HaykK, npogecop, 3aBigyBauka kadeapy MaTeMaTHKH Ta iHPOPMATHKH,

KaHIuaaT (Qi3uKo-MaTeMaTHYHUX HAayK

BiHHUIBKUH epkaBHUN TIeNaroriyHuid yHiBepcuTeT iMeHi Muxaiina KomroOuncekoro, M. Binauis, Ykpaina
ORCID ID 0000-0002-7444-1234

kovtonyukmm @ gmail.com

Onyumko Haxiss PomaniBHa

KaHIUAAT MeJaroTiyHuX HayK, CTapIIni BUKIIaaad Kadenpu meaaroriky i mpogeciitHoi ocBiTH

Binaunpkuii ep>kaBHUM MeqarorivHuii yHiBepcuTeT iMeHi Muxaitna Komroonacbkoro, M. Binauts, Yipaina
ORCID ID 0000-0002-3013-2675

hmarka52 @ gmail.com

135



ISSN: 2076-8184. Information Technologies and Learning Tools, 2020, Vol 75, Nel.

AHoTtanisg. Y poOOTi AOCHIUKYETbCS TOTOBHICTH YUYMTENIB iH(QOpMATUKK 10 DPO3POOKH Ta
BIIPOBQ/DKCHHS B HABYAJIBHHUIA TPONEC KOMI FOTCPHUX AUNAKTUYHUX irop. CydacHUil y4duTesb
iH(GOPMATHUKH TTOBUHEH yIOCKOHAIIOBATH 1 Ha0yBaTH (PaxoBHUX KOMITETEHTHOCTEH BiJTOBIIHO IO
CydJaCcHUX TEHJACHIIH BHUCOKOTEXHOJOTIYHOTO I1H(POPMAIIHHOTO CYCHJILCTBA. 3acTOCYyBaHHS
KOMIT IOTepHAX JTUAAKTHYHUX IirOp € OJHIEI0 3 IHHOBAIIMHMX (OpM HaBUYaHHS, IO Haaae
MOJXJTUBICTh IJIBHIIUTH I1HTEpEC YYHIB 10 HABYAHHS, CIPHUSAE PO3BUTKY iXHBOI TBOPYOCTI,
KpEaTHUBHOCTI. ABTOpPH 3BEpPTAalOTh yBary Ha Te€, IO TOTOBHICTh YYHTENIB iHPOPMATHKH JO
3aCTOCYBaHHS KOMIT'IOTEPHUX JNUIAKTHYHHX Irop TOTpedye ONMaHyBaHHS METOJOJIOTIEI0
NeJaroriyHoro MouryKy, METOJMKaMH IrpOBHX TEXHOJIOTIH B OCBITI, 30KpeMa BHMAara€ MOUIYKY
OinbI eEeKTUBHMX IUIAXIB JOCATHEHHS IEJAroriyHuX Liiei, no0opy 3aco0iB KOMIT IOTEPHUX
JUIaKTUYHUX Irop Ta MOUIYKY UUIAXIB iX ycmimHOi peanizauii B npodecidHii misiIbHOCTI.
Po3poOka KOMIT'IOTEpHUX AWAAKTHYHHUX Irop y4duresneM iHGOpPMATHKH nependavae onaHyBaHHS
HUM METOJIOJIOTIEI0 Ta CTaHJApTaMu B Wil Talysi, a TaKoX OBOJIOJIHHS 0a30BMMH 3HaHHSIMH
BUKOPHCTAHHS CEPEJOBUIL PO3POOKHM KOMIT'IOTEPHUX MAWAAKTUYHHUX Irop Ta BMIHHAMH iX
3aCTOCOBYBATH B TIPOIIECT PO3POOKH KOMIT IOTEPHUX AWAAKTHYHUX irop. I1im gac gociimkeHHs MU
3’sicyBajH, 10 BYUTENl iHPOPMATHKH B 3aKiagax 3arajbHOi CEpeaHbOi OCBITH BHKOPUCTOBYIOTH
KOMIT' FOTepHI JUJAKTUYHI IrpH €T30 IMYHO, HEIOCTATHLO 3HAMOMI 3 METOJMKAMH iX PO3POOKH Ta
BUKOPHCTAHHS B OCBITHHOMY IpOIIeCi. ['0JJOBHOIO MPUYMHOIO LOTO € HEJOCTATHE 1X BUBYCHHS
MaiOyTHIMH BUHTEISIMH 1HGOPMATHKH B 3akiamax Bumoi ocBith. s cdepa 3anumaeThes
HEIOOIIHEHOIO SIK BHKJIAJIa9aMH, IO 3MIMCHIOIOTH NpodeciiHy MiArOTOBKY MaWOYyTHIX yYHUTEiB
iHpOpMaTHKH, TaK 1 CAaMHUMHU BYHUTEISIMH iHpOpMaTHKU. HacimigKoM bOTo € He3HAHHS BUMTEISIMH
iHpOPMATHKN TEXHOJIOTIH PO3pOOKH, TOOOpPY Ta BIPOBA/KEHHS KOMIT FOTEPHUX TUIAKTHYHUX
irop. Teoperuunuit aHami3 3aCTOCYBaHHS KOMIT FOTEPHHUX TUAAKTUYHUX irop, iX BUKOPUCTAHHS B
OCBITHBOMY IIPOILIECI 3aJIMIIAETHCS 1032 yBAarol BYEHHMX, XO4a OCTAaHHIM 4acoM I mpoliiema
npuBeprae Bce Oinbuie yBarn. Ha OCHOBI BHMBYEHHsSI TOTOBHOCTI BYMTEINIB JI0 pPO3pOOKH Ta
BUKOPHUCTAHHSA KOMII IOTEPHUX AUAAKTHYHUX irOp B OCBITHROMY IMPOIIECI MU MIPOIIOHYEMO MUISXH
i BUIIICHHS PiBHS TOTOBHOCTI BUUTENIB iHOOPMATHKH 110 i€l HABYAIBHOT JisUTEHOCTI.

Kuro4uoBi cjioBa: TOTOBHICTh; BUNTENh iHOOPMATHKH; KOMIT IOTEPHI TUAAKTHYHI iTpH; OCBITHIN
mporiec; npodeciiina isTbHICTh; HABYAHHS BIPOJIOBXK YCHOTO JKUTTS.

I'OTOBHOCTD YUUTEJIA THOOPMATHUKU K PASPABOTKE U
HUCITOJIB30BAHUIO KOMIIBIOTEPHBIX THUJTAKTHYECKHUX UI'P B
YYEBHOM ITPOLHECCE

I'ypeBuu Poman CeméHoBuY

JIOKTOP TIearorudaeckux Hayk, npodeccop, akamemuk HAITH Ykpaunbl, mupektop YdeOHO-HAydIHOTO
WHCTUTYTA TEJarOTHUKH, ICUXOJIOTHH, TOATOTOBKH CIICIHAIMCTOB BBICIICH KBATH()UKAIIIH
BunHHMIIKHUI rOCyIapCTBEHHBIH MTeIarorndecKuii yHuBepcuTeT nMeHn Muxania KomrobuHckoro,

r. Bunnuia, Ykpauna

ORCID ID 0000-0003-1304-3870

gurrom@icloud.com

Kiaouko Oxcana BurajibneBHa

JIOKTOp IeJarorn4eckux Hayk, JOLEHT,

npodeccop kadeapsl MaTeMaTHKH 1 HHPOPMATHKU

BuHHHIKMI TOCY1apCTBEHHBIH Ilelarorniyeckuii yausepcurer nmenn Muxauna Koutoounckoro,
r. Bunnuua, Ykpauna

ORCID ID 0000-0002-6505-9455

klochkoob @ gmail.com

Kaouko Burannii UBanoBuu

JIOKTOP TeIaroruaeckux Hayk, nmpodeccop, npodeccop kaeapsl BEICIIECH MAaTEMaTHKH
BunHuLK®I HAaMOHANBHBIN TEXHUYECKUN YHUBEPCUTET, I'. BunHMIIa, YKpanHa
ORCID ID 0000-0002-9415-4451

vi.klochko.7 @ gmail.com

136



ISSN: 2076-8184. Information Technologies and Learning Tools, 2020, Vol 75, Nel.

KosToHoxk Mapbssina MuxaiijioBHa

JIOKTOP TeIarorn4eckux Hayk, npodeccop,

3aBenyromas kadeapoit MaTeMaTHKu ¥ HHPOPMATHKN KaHAUAAT GU3NKO-MAaTEMaTHIECKUX HAYK
BunHHMIKWI rOCYIapCTBEHHBIH ITearornieckuii yHuBepcuTeT nMeHn Muxania KomroouHckoro,
r. Bunnuia, Ykpauna

ORCID ID 0000-0002-7444-1234

kovtonyukmm @ gmail.com

Onymko Hange:xxna PomanoBHa

KaHAMJAT NeAaroruyeckux Hayk,

CTapIIMi MpernoaaBarelb Kadeapsl eaaroruku 1 npogeccuoHaIbHOro 00pa3oBaHus
BuHHHIKMI TOCY1apCTBEHHBIH Ilelarorniyeckuii yausepcurer nmenn Muxauna Kouroounckoro,
r. Bunnuua, Ykpauna

ORCID ID 0000-0002-3013-2675

hmarka52 @ gmail.com

AnHOTanusa. B pabore wuccrnemyercs TOTOBHOCTh YUHTeNleH WHPOPMATUKH K pa3paboTKe H
UCIIONb30BAaHUIO B 00pA30BaTENbHOM IMPOLECCE KOMIIBIOTEPHBIX  AMJIAKTHYECKHX  UTP.
CoBpeMeHHBIH ~ yuHuTenh HHOOPMATHKH  JOJDKEH  COBEpPUICHCTBOBATH M MPHOOpPETaTh
npodeccroHalbHbIE  KOMIIETEHTHOCTH B COOTBETCTBMM C COBPEMEHHBIMH  TEHIACHIHUSIMH
BBICOKOTEXHOJOIHYHOr0  MH(OpManuoHHOro obmiectBa. Vcmonb3oBaHHE  KOMIBIOTEPHBIX
JUJAKTUYECKUX UIP SIBISCTCS ONHOM M3 HMHHOBALMOHHBIX (OpPM OOydYeHHs, 00eCHeYHBaIOIINX
BO3MOXKHOCTh TIOBBIIICHUS WHTEpECa YYANIMXCS K OOYYCHHIO, COJCHCTBYET pAa3BHTHIO HUX
TBOPYECTBA, KPEATHBHOCTUA. ABTOpPHI OOpallalOT BHAMAHHE HAa TO, YTO TOTOBHOCTh YUHTEINCH
UHQOPMATUKU K UCIIOJIE30BAHHI0 KOMITBIOTEPHBIX TUIAKTUYCCKUAX UTP TPEOyeT OBIAJICHUS UMH
METOOJIOTUEH MEeAarOrHYecKoro MOMUCKa, METOMKAMU UTPOBBIX TEXHOJIOTHUH B 00pa3OBaHUH, B
YaCTHOCTH, TpeOyeT moucka Oonee 3PPEKTHBHBIX MyTeH MOCTHKCHHS IMEAATOTHYCCKUX LEICH,
BBIOOpPA CPEACTB KOMITBIOTEPHBIX JUJIAKTHYECKUX MIP U MOUCKA MyTeil MX YCHEUIHOW peann3aliu
B MPOo(eCCHOHATIBHON JIesITeNbHOCTH. Pa3paboTka KOMIBIOTEPHBIX JAWAAKTHUECKUX UTP YUHUTEIeM
MH()OPMATUKH MPEIyCMAaTPUBACT OBJIaJCHUE UM METOJI0JIOTUEH U CTaHIapTaMH B 3TOH o0JiacTy, a
TaK)Ke OBJIaficHHe 0Aa30BHIMHM 3HAHUSMH HCIIOJIb30BAHHS CPEJl Pa3pabOTKH KOMIIBIOTEPHBIX HIP H
YMEHHUSMH TMPHUMEHATh WX B Mpolecce pa3paboTKe KOMITBIOTEPHBIX NUIAKTUYECKUX Hrp. B
npolecce  HWCCIEJOBAaHMS  Mbl  BBUICHWIIM, YTO  yduTelss HMHOOPMATHKH B CPEIHHX
0011e00pa30BaTENILHBIX ~ IIKOJAX  KCHOJB3YIOT  KOMIIBIOTCPHBIC  TUAAKTUYCCKHE  HIPHI
SMU30JUYCCKU, HEJAOCTATOYHO 3HAKOMBI C METOJMKAMH HUX pa3pabOTKH W HCIOJB30BAaHUS B
y4eOHOM Tporiecce. [ TaBHOWM MPUYUHOMN 3TOTO SBJISIETCS HEJIOCTATOYHOC UX M3YYCHHUE OYAYIIUMHU
YYUTEIIMU UHPOPMATUKH B BBICIINX YUCOHBIX 3aBEICHUIX. JTa chepa 0cTacTcs HEAOOICHCHHOM
KaK IPEMoaBaTeIIMU, OCYIICCTBISIOMUX MPO()ECCHOHANBHYIO MOATOTOBKY OYIYIIMX y4YHTEICH
UHPOPMATUKH, TaK U CAMUMH yIUTEIsIMH HHPOpMaTUKU. CIICACTBUEM ITOTO SIBIISICTCS HE3HAHHE
YUUTENSIMH HMHPOPMATHKKA TEXHOJOTHH pa3paboTk, OTOOpa W BHEAPEHUS KOMIBIOTEPHBIX
JUIAKTHYeCKUX urp. TeopeTHueckuil aHanu3 KOMIIBIOTEPHBIX JAWAAKTHYECKHX Wrp, HX
NpUMEHEeHHE B y4eOHOM MPOIECCe OCTAIOTCS MOKa BHE TOJISl 3PEHHS YUCHBIX, XOTS B IOCIEIHEe
BpeMsi [laHHas mpoOjema MpuBJIEeKaeT Bce OoJjblie BHUMaHui. Ha OCHOBe wHCClieoBaHUs
TOTOBHOCTH Yy4HTelel WHPOPMATHKH K pa3paboTKe W HCIIOJNB30BaHUIO B y4eOHOM TIporiecce
JMUTAKTUYECKAX KOMITBIOTCPHBIX WTP MBI MpeIiaracM IyTH IOBBIIICHUS YPOBHS TOTOBHOCTH
yuuTeneit nHQOPMATHKH K JAHHOW 00pa30BaTEIbHON ICATCILHOCTH.

KaioueBble cioBa: TOTOBHOCTb; YUHUTCIIb I/IH(l)OpMaTI/IKI/I; KOMIIBIOTCPHBIC NUAAKTUYCCKUC UIPBI;
y'-Ie6HLII>i mpouecc; HpO(l)eCCI/IOHaHLHaSI JACATCIbHOCTD, 06yquHe Ha MpOTAKCHUU BCCH JKU3HH.
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