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GAME DEVELOPMENT SOFTWARE TOOLS IN HIGHER EDUCATIONAL
INSTITUTIONS: EXPERIENCE OF UKRAINE, TURKEY AND BULGARIA

Abstract. The article features the analysis of game development software tools in higher
educational institutions of Ukraine (Pereiaslav-Khmelnytskyi Hryhorii Skovoroda State
Pedagogical University), Turkey (Kahramanmaras Sutcu Imam University) and Bulgaria (Trakia
University). The article highlights the results of the research conducted by teachers and students of
these universities. In this research, teachers with no previous experience in this field or specialized
IT skills created educational games. Free software tools that can be used to create educational
games were selected for this research (Construct 3, GameMaker Studio 2, Unity, Godot Engine,
Unreal Engine 4). The study included two data arrays: the first was the opinion expressed by
teachers who developed educational games, and the second — that of students who tested the final
game product. We analyzed free tools for creating educational games according to such criteria:
the need for programming language knowledge, availability of support forums and reference
materials, ability to export data to multiple platforms and in many formats, add in-app purchases
or various components to each object, whether both 2D and 3D games are supported, development
speed. In the Ukrainian teachers’ opinion, GameMaker Studio 2 was the most effective, while
teachers in Turkey and Bulgaria preferred the Unreal Engine 4. According to research results, it is
worth noting a high interest of both teachers and students in the creation and use of educational
computer games. It should also be noted that these results are relevant only for specific groups
under study since they are based on the individual experience of a limited number of students.
However, they are significant for shaping ideas about pedagogical strategies and allow teachers to
learn new information, try new types of activities and interaction.
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1. INTRODUCTION

Gamification has become one of the most notable technological developments for
human engagement [1, p. 11]. The way we teach our university students will directly
influence the future of the country’s economic growth and power [2, p. 102].

Games perform an important role in psychological, social, and intellectual development
and could be defined as a voluntary activity that is intrinsically motivating, involves some
level of activity (often physical) and may possess make-believe qualities [3, p. 207]. With the
help of games, we can become those who we will never be in real life, we can deal with
problems that we may never actually encounter, or we can go back and relive something over
and over again and even pause our life. Moreover, games can help visualize dreams, gain
experience, improve skills and so on. They have already penetrated many areas of our life.

Video games can “teach higher-order skills, such as strategic thinking, interpretative
analysis, problem-solving, plan formulation and execution, and adaptation to rapid change” [4].

Games are not restricted to the entertainment sector. The business sector has long used
games and simulations to train staff in developing fiscal, economic and trading skills. The
military sector uses simulation-based games (partially due to advances in graphic and A.L
realism) in combat training, while the health/medical sector is increasingly using VR
techniques and technologies similar to those used in games. Aircraft pilots and drivers often
use simulations in the early stages of training and equipment learning [5, p.2].

Despite a rocky beginning, game programming is now gaining acceptance in academia,
resulting in the proliferation of new classes and programs both nationwide and internationally;
they have even made their way into a professionally recommended curriculum in game
studies [6, p. 511].

Computer games are a modern, dynamic tool that focuses on performance and
professional atmosphere during educational activities in educational institutions.

The term “gamification” means the use of game-based methods in student training. It is
also defined as the use of videogame elements outside the context of games [7, p.871].

The use of educational games as learning tools is a promising approach due to their
abilities to teach and reinforce not only knowledge but also important skills such as problem-
solving, collaboration, and communication. Games have a remarkable motivational power;
they utilize multiple mechanisms encouraging people to engage with them, often without any
reward, just for the joy of playing and the possibility of winning [8, p. 77].

Successful video games are more than just software. The purpose of a game is to
compel a user. The chances of a potentially “fun” game with a fascinating storyline and
graphics or engaging interface to become popular depend on its software [9].

Gamification can inspire students to learn, as it allows them to solve professional
problems in a fun way. Thus, interest in the academic discipline increases, which helps to
form the responsibility for the decisions made. Students use their creative skills to survive in
the game, which then leads to high grades in the course grade book causing satisfaction with
their course choice and the academic program overall [10, p. 131].

Problem statement. With each new software version release come new improvements
of usability as well as new formats for output, which require research and testing to
seamlessly integrate student’s 2D and 3D assets into interfaces used in the game
programming course. Rules, interaction system prototypes, creation of game characters,
scenes, and animation are all necessary parts of an interactive narrative.
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Original tools for digital games are used to create games from scratch, easily integrate
content and game mechanics; they can help in the game production chain in a multitude of
ways [11, p. 536].

Game engines, programs, templates for educational games are all relevant topics for
leading programming conferences (Proceedings of the IEEE Computer Society Conference on
Computer Vision and Pattern Recognition, International Conference on Architectural Support
for Programming Languages and Operating Systems - ASPLOS, Proceedings of the Annual
ACM Symposium on Theory of Computing, Conference on Human Factors in Computing
Systems - Proceedings, Proceedings of the ACM SIGPLAN Symposium on Principles and
Practice of Parallel Programming, PPOPP, etc.). From month to month, programmers are
working on the creation of innovative game spaces for developing, improving and updating
educational game architecture and content. However, an amateur in the field of programming
is not always able to create even the simplest game.

A. Rapp et.al. argue that academic research on gamification has been slow in finding
ways to improve the techniques to be used for gamified application design [12, p. 1].

Teachers often do not believe in themselves and may even not allow the thought of
creating a computer game. Of course, this does not mean game development is easy. But
thanks to free game development software tools, a game that once might have taken a year to
build can now be made in months or days — sometimes even without any code.

Therefore, it is so important for future teachers of the humanities to review our research
and take into account its findings.

When it comes to conceptualizations of gamification, the development could be categorized
into two broad categories: gamification objects and gamification mechanics [13, p. 1013].

Gamification objects refer to visual or non-visual digital objects that form building
blocks of gamification systems. Examples of gamification objects include graphics, audio
clips, avatars, virtual items, artificial characters, storylines, badges and leader boards.
Gamification mechanics is a higher level of design that is built based on game artefacts, play
patterns and dynamics, such as a level or point-based system, quests, competition, and
collaboration, in-game economy and social networking systems [14].

Objects and mechanisms play a significant role in creating an educational game.
Therefore, tools for their development should be as accessible to educational game creators as
possible and feature high quality for students.

Analysis of recent studies and publications. According to Elsevier, the number of
research articles that appear for the query “gamification in higher education”, grows every
year. In 2011, there were three of them, in 2012 — 5, 2013 — 10, 2014 — 41, 2015 — 89, 2016 —
131, 2017 — 137, 2018 — 172, 2019 — 269. This speaks of increasing attention to gamification,
expansion of its application in higher education, and confirms its effectiveness in working
with university students.

Researchers have been actively studying all aspects of gamification ranging from
participant motivation (I. Glover [15]), empirical studies (J. Hamari, J. Koivisto, H. Sarsa
[16]) to specific industry aspects of using a gamified educational environment (G. Barata, S.
Gama, J. Jorge, D. Gongalves [17], B. Leong [18]).

Especially noteworthy are studies by M. Sillaots, who presented a course developed using
computer games [19], and S. Smith-Robbins, who offers specific ways to improve gamification
technologies and provides practical recommendations for teachers engaged in the development
of gamification environment [20, p. 59]. B. Kim, H. Park, Y. Baek research metacognitive
strategies within the gamification process [21, p. 802]. Authors suggest several metacognitive
strategies depending on the objectives set. The study of metacognitive strategies in gamification
is an important aspect in shaping certain competencies as knowledge points. This same
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viewpoint is shared by a group of researchers A. Dominguez et al, who see a gamification
mechanism as a universal strategy in any field of knowledge [22, p. 383].

D. Codish, G. Ravid study psychological peculiarities of the gamified environment [23,
p-38]. In their research, they suggest developing two strategies: for introverts and extraverts.
This division is important, given the level of psychological readiness for computer games.

P. Denny studies one of the most important gamification aspects — motivational [24,
p.6]. The question “How does gamification influence the level of student exhaustion in the
educational process?” is among major issues in his research. Because students’ motivation to
participate is one of the benefits of the virtual environment and gamification implementation,
the issue under research is important for the scientific society.

E. Bradley Wiggins focuses on the use of games and/or modelling, as well as on the
review of gamification strategies by teachers of communication courses at state universities in
Arkansas, USA [25, p. 19].

M. Laskowski and M. Badurowicz research practical aspects of implementing
gamification into the educational process. Thus, researchers emphasize such benefits as
attendance, motivation to further education within the gamified educational environment,
enhancing teacher qualifications, etc. [26].

S. §éepan0vié, D. Zarié, T. Matijevi¢ analyze research dedicated to gamification. The
authors agreed that all of the above researchers gamified certain practical tasks and may argue
that such gamified activities can help develop practical competencies, but there is still no
positive proof on whether gamification can improve mastering the theoretical material [27].

Ukrainian researchers are also actively using educational games.

A. Y. Yurzhenko, S. A. Voloshynov, H. V. Popova develop controlled and semi-
controlled activities, which are developed using learningapps.org templates (The Millionaire
game, Crossword, Word grid, Horse race, Pairing game, and others) [28].

Gamification was implemented and tested in the framework of the Computer Science
course at Odesa Polytechnic University and is now being introduced into the educational
process at the Department of Nuclear Power Plants. This approach consists in each student
creating his or her own computer game where the student simulates the offender’s movement
around the controlled territory of the facility, ensures their detection and detention [29, p.248].

The fact that Marharyta Kaliuzhna, the Ukrainian English language teacher, won the
prize in the “Gamification” category at the International Microsoft E2-Educator Exchange
contest held in Budapest, may be considered an example of successful application of game
technologies in the educational process. The project she submitted to the contest focused on
the introduction of the innovative approach to organizing a lesson based on game
technologies. “Our task was to identify and solve one of the relevant issues that teachers
face,” Marharyta Kaliuzhna says. “The first minutes of the lesson must grab students’
attention and inspire them to study. Therefore, we have developed First Five Minutes — a
game concept creating an atmosphere of competition and urging students to learn.” In
addition, a GameHub international project is being implemented nowadays, which lies in the
cooperation between universities and Ukrainian game industry companies. It is aimed at
creating a GameHub infrastructure at Ukrainian universities, which will enable involving
those interested in this area in learning, improvement of skills and competencies required to
work in the game industry [30].

N. M. Rybka describes his own practical experience in implementing a distance-
learning “Philosophy” course at Odesa National Polytechnic University, which offers students
to test such game forms as Game — Anagram — guess a word, Game — Race after the leader,
Game — Book of questions, Game — Cryptex, Game — Crossword, Game — Hidden picture,
Game — My game — Millionaire, Game — Sudoku [31].
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Oksana A. Zhernovnykova, Liudmyla Y. Peretiaha, Anna V. Kovtun, Marina V.
Korduban, Oleksii O. Nalyvaiko, and Nataliia A. Nalyvaiko are testing such mobile apps as
DuoLingo, Ribbon Hero, ClassDojo, The World Peace Game, Coursera, GoalBook, Mr Pai’s
Class, Brainscape, and Socrative in the educational process and conclude that these apps
contribute to the digital literacy of future teachers [32].

This enables us to summarize some achievements in gamification that are now being
used in higher education.

Many social and computer games that are not intended to be strictly educational actually
have an educational aspect. Monopoly teaches us basic principles of the market economy,
Microsoft's Age of Empires series, Total War, and Civilization teach political economy,
history, military theory, and even sociology and ecology.

Many games teach management: Transport Tycoon (managing urban and intercity
transport), Railroad Tycoon (managing a railway), Rollercoaster Tycoon (managing an
amusement park), Sim City I-IV (managing a modern city), Football Manager (managing a
football club), and many others [33, p. 147].

There is another category of games that are created directly by teachers for use in
specific academic disciplines. They are distinguished from the previous category by the fact
that they have specific educational goals, they were not created for leisure, but designed by
teachers of specific academic disciplines; access to them is limited, which is why they are not
popular outside academic institutions.

Thus, the experience of gamification in the educational process allows us to summarize
achievements and outline prospects for creating educational games in various aspects: from
choosing a platform to creating motivating avatars.

The aim of the article is to present the results of testing free tools for creating
educational games, and to make a list of characteristics for assessing and identifying the best
games for use in higher educational institutions. The testing was part of a pedagogical
experiment held at State Higher Educational Institution “Pereiaslav-Khmelnytskyi Hryhorii
Skovoroda  State  Pedagogical University”  (Pereiaslav-Khmelnytskyi  (Ukraine)),
“Kahramanmaras Sutcu Imam” University (Turkey) and “Trakia University” (Bulgaria),
whose main goal was for the teachers of humanities to create educational games using free
gaming tools.

2. RESEARCH METHODS

We approach the research problem by taking a science research approach; first, by
summarizing current literature on existing tools for creating educational games, compiling an
exhaustive list of indicators for testing selected tools. Second, and more importantly, we
collected and analyzed the opinions of teachers who created educational games (but do not
have specialized knowledge in the field of programming). Finally, we evaluate the tools for
creating educational games by interviewing teachers and students for whom such games were
developed.

Teachers of the humanities at Ukrainian universities already have experience in
developing immersive applications; however, they had some technical support with codes in
Java. Nowadays, not all teachers have access to game development tools, therefore, it is
important to help every teacher become aware of the educational game creation process.
Kahramanmaras Sutcu Imam University’s experience is especially important when it comes
to shaping ICT competencies. Based on this experience, we intended to see how the level of
ICT competence influences the evaluation of educational games.

Participants were teachers and students from three universities (State Higher
Educational Institution ‘“Pereiaslav-Khmelnytskyi Hryhorii Skovoroda State Pedagogical
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University”, Pereiaslav-Khmelnytskyi (Ukraine), Kahramanmaras Sutcu Imam University
(Turkey) and Trakia University (Bulgaria)). Teachers from Pereiaslav-Khmelnytskyi
University taught students majoring in “Commodity” and “Service Sector”. In total, 10
teachers and 40 students (undergraduate level) from Ukraine participated in the experiment.

12 teachers and 48 students from the Turkish university majoring in “Economics” and
“Public administration” took part in the research.

Trakia University was represented by 10 teachers and 45 students majoring in "Business
economics" and "Regional economics".

An important element was the selection of teaching staff for participation in the
experiment, which consisted of two stages. The first stage presupposed the selection of
teachers of academic disciplines in one area of knowledge (Marketing, Commodity,
Economics, Management were selected). The second stage consisted in analyzing the level of
teachers’ competences in the field of gamification. For this, a questionnaire was developed,
which consisted of 20 open-ended questions that required a detailed written answer, for
example: “Choose familiar terms and let others define them (HTMLS, Android, iOS,
Windows, Mac, Linux, Xbox One, Microsoft Store)”, “What is the Blueprint system?”, “What
is the difference between 2D and 3D games?”, etc. The survey showed that teachers selected
during the first stage had a low level of competences in the field of gamification. Therefore,
experiment participants were selected at this stage.

An important aspect for the experiment results was the selection of universities with
approximately the same level of achievement in gamification, while also having differences in
the educational process and its organization. Thus, gamification appeared in the Ukrainian
university only in 2017 (it started with the development of games for “Commodity Research”
course). At the time of the experiment, the Turkish university was only starting to implement
gamification into its educational process (computer games were developed using AR-objects,
which helped students plunge into the professional environment). In addition, the Turkish
University organized courses providing advanced training in the field of information
technology, which took place in parallel with our experiment. In Trakia University, the
department of information technology consisting of programmers and teachers work together
to develop educational games that may facilitate gamification. Based on this, we have
identified the features of each university to evaluate the efficiency of software tools for game
development.

Research. The idea of educational process gamification is not new, but in our
experiment, we tried to introduce it to teachers and students in a new way. Namely, games
made by non-professionals in the IT field, gamification as part of lifelong vocational training,
gamification as a means of establishing contact with students when a teacher is not a
specialist in this field and learns along with students.

The research of effective game development software tools consisted of several stages.

1. Preparation (February-March 2018). At this stage, objectives, methodology,
principles of the experiment were determined. Teachers identified topics that educational
games would be dedicated to, developed game content. An important aspect was the
definition of the most popular game development software tools, which were to be used by
teachers to develop educational games and by students to form specific competencies. Game
development software tools for the experiment were selected based on the analysis of their
content popularity. The array of information analyzed included references in the Online
gaming forums (NeoGAF, GameFAQs, IGN, The Verge, Student edge, Steam). Teachers also
compiled a list of competencies to be formed after using educational games. To this end, each
teacher developed a mechanism and criteria for assessing generated competencies.
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2. Experiment implementation (April-June 2018). Teachers developed educational
games using the following specific game development software tools: Construct 3,
GameMaker Studio 2, Unity, Godot Engine, and Unreal Engine 4.

3. Testing of the developed educational games by students and exchange of experience
with teachers from partner universities using virtual exchange technology and tools to support
it (Skype, Zoom, Webex, etc.) (September-October 2018).

4. Analysis of the effectiveness of game development software tools according to the
selected criteria. This analysis included two data arrays: the first was the opinion of teachers
who developed educational games, and the second — that of students who tested the resulting
game product (Appendix Tables 1, 2, 3, 4).

3. RESULTS AND DISCUSSION

During the study, we tested free tools for developing educational games, created a list of
characteristics for assessing and identifying the ones that are the best for higher educational
institutions.

Teachers analyzed cognitive and practical results from the use of developed educational
games. This was made possible by assessing formed competencies that were identified for each
class and game (each topic/seminar or practical class was accompanied by a new educational
game developed using new free tools for creating educational games). Therefore, it became
possible to determine the most effective tool for developing students’ cognitive abilities. In
Ukraine, such tool was GameMaker Studio 2, in Turkey and Bulgaria - the Unreal Engine 4.

Based on the practical conclusions of teachers and students, the following
characteristics of each tool may be highlighted.

Unreal Engine 4 has earned the greatest number of points in terms of teachers’ trust
and effective competence development.

We can identify some features of the experiment winner. Of all the tools on this list, UE4
is the most professional. The unique selling point of UE4 is its Blueprint system, which allows
creating game logic without touching any code. The UE4 YouTube channel has over 800 videos
that take you through every inch of the engine, and most of those videos are between 20 and 60
minutes long. UE4 allows seamless exporting to multiple platforms: Windows, Mac, Linux,
Android, 10S, HTMLS, PlayStation 4, Xbox One, Oculus VR, and more.

Construct 3. This game development tool is completely GUI-driven, meaning
everything is drag-and-drop. Game logic and variables are implemented using design features
provided by the app itself.

GameMaker Studio 2. Like Construct 3, GameMaker Studio 2 allows creating entire
games using nothing more than its drag-and-drop interface for variables and game logic. But
unlike Construct 3, GameMaker Studio 2 grants more power through its Game Maker
Language, which is a C-like scripting language with a lot of flexibility.

Unity. Everything in the game is an object and it is possible to attach various
components to each object, where each component controls some aspect of the object’s
behavior and logic.

Godot Engine. Like Unity, Godot supports the creation of both 2D and 3D games.
Godot’s approach to game architecture is unique in that everything is divided into scenes. In
Godot, a scene is a collection of elements like sprites, sounds, and/or scripts. You can then
combine multiple scenes into a bigger scene, and later aggregate these scenes into even bigger
ones. This hierarchical design approach makes it very easy to stay organized and modify
individual elements whenever you want. Godot uses a drag-and-drop system for maintaining
scene elements, but each of these elements can be extended through the built-in scripting
system, which uses a custom Python-like language called GDScript.
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When assessing overall tool performance, Ukrainian teachers preferred GameMaker
Studio 2. It is a good choice because it supports many interesting quality-of-life features right
out of the box, such as the ability to add in-app purchases to the game, real-time analytics on
how users play the game, source control, multiplayer networking, and extensibility through
third-party extensions. Moreover, it has built-in editors for images, animations, and shades.
But unlike Unity, GameMaker Studio 2 does not require any programming skills.

Turkish and Bulgarian teachers preferred the Unreal Engine 4. The reason for this is not
that this program is the easiest, but because it features technical support provided by IT
professionals. This motivated students and teachers to continue using it.

4. CONCLUSIONS

In the course of the experiment, the following free tools for creating educational games
were tested: Construct 3, GameMaker Studio 2, Unity, Godot Engine and Unreal Engine 4.

A general score that each tool received consisted of the sum of points given by teachers
and students. When assessing these programs, they used certain criteria which helped them
determine the best game development tools for them.

Based on these criteria, Ukrainian, Turkish, and Bulgarian teachers, who took part in the
experiment, named Unreal Engine 4 as the best tool, while Unity’s score was the smallest.
Such similar results indicate an almost identical level of digital competencies and issues in the
process of software tool testing.

Student testing of developed games consisted in a double survey. The first was based on
their preferences (emotional aspect), where they gave an answer to the following statement: *“I
am pleased with educational games and I want to repeat this experience”. Thus, students from
Ukraine liked educational games developed using Construct 3 more, while Turkish students
and students from Bulgaria preferred those created using Unity.

The next stage presupposed testing of the level of competencies (cognitive aspects)
resulting from the use of educational games in the course of learning a new topic. At this
stage, students from all three countries showed approximately the same level of competence
development after working in the gamified education environment.

Overall results included scores from both teachers and students. Based on them, the
most and the least preferred tools were determined. In Ukraine, these were GameMaker
Studio 2 and Unity; in Turkey — Unreal Engine and Unity; and in Bulgaria — Unreal Engine 4
and Unity respectively.

The assessment of each software criterion differs from teacher to teacher. However, there
are apparent leaders (such as Construct 3, Unreal Engine 4). This is because each of the teachers
singled out and assessed the most significant criteria that influenced their selection of software —
the ability to create games without technical programming skills and export it to any device.
These factors were decisive for teachers who took part in the pedagogical experiment.

The results obtained constitute a subjective opinion of specific teachers and students,
therefore, they cannot serve as a recommendation to use a certain software tool. The results
indicate students’ interest in the gamified educational environment. At the same time, the
situation with teachers is quite complicated, as they had to develop educational games
themselves (with some technical support!). This led to some inaccuracies, the development of
educational games lasted a considerable amount of time, as for each of these teachers it was
the first attempt at creating a computer educational game. Therefore, in the future, universities
that participated in the experiment plan to launch courses aimed at enhancing digital
competencies with a focus on the use of gamified elements.

Further research must be targeted at analyzing and testing the efficiency of gamification
mechanisms to increase motivation, loyalty, quality of professional education, student
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engagement in the educational process. In addition, it is important to create educational
courses, training sessions for the development of digital skills in teachers with a compulsory
focus on gamification aspects. Educational goals may be more effectively achieved through
the gamified educational environment by using AR/VR objects and 3D visualization.
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AnoTanisg. CTaTTs NPUCBAYCHA aHA3y MPOTrPaMHUX 3ac00iB IS PO3pOOKU HABYAJBHUX irop y
BUIIMX HaBYanbHUX 3akianax Ykpainu (IlepescnaB-XMeNnbHUIBKUI ACpKaBHUI TEIaroriyHUiA
yHiBepcuteT iMeHi ['puropis CxoBoponu), Typeuunnn (YHiBepcuter imeHi Kaxpamanmapaca) ta
Bourapii (YuiBepcurer Tpaxkia). CboroaHi i TEXHOJIOTI] aKTHBHO BIIPOBA/DKYIOTBCS B PI3HUX
chepax IiAIBHOCTI: Bil METUIIMHU JO OaHKIBCHKOi CIpaBH, BiJ CIMOPTHUBHUX JIO BiCHKOBHX
TpeHyBaHb. Y CTaTTi BHCBITIIOIOTHCS PE3YJNBTaTH HAYKOBO-TIEIArOTiYHOT Ta JOCHITHHUIBKOL
po0OOTH BUKJIAAadiB Ta CTYICHTIB YHIBEPCHTETIB, IO TOJATala Y CTBOPEHHI HaBUAIBHUX Iirop
BHKJIaJ]auaMH, sSIKi HE MalOTh TaKOTO JMOCBimy Ta crneriamizoBanux IT-HaBuuok. J[ns mpoBeneHHs
JOCITiKeHHsT Oynu oOpaHi Oe3KOImTOBHI MporpamMHi 3aco0u, SIKi MOXXKHA BHUKOPHUCTOBYBATH IS
CTBOPCHHS HaBYAJBHUX irop. 3a pe3yabTaTaMH AOCTIDKEHHS BapTO Bi3BHAYUTH BUCOKHH iHTEpeC
SIK BHKJIQJIa4iB, TaK 1 Y4HIB JIO CTBOPCHHS T4 BUKOPUCTAHHS KOMIT FOTEPHHX HaBYAIBHHUX Irop.
OTxe, BUKJIaJayl MaTUMYTh HalKpallli MPaKTHKH BUKOPUCTAaHHS 1H()OPMALIIHUX TEXHOJIOTIH, 10
JIO3BOJIMTH iM peaiizyBaTu CBOi IHHOBAIIMHI i€l Ta BCTAHOBUTH TICHI CTOCYHKH 3 NPOBIIHUMH
3alliKaBJICHUMH CTOPOHaMH Yy (OpPMyBaHHI Cy4acHMX KOMIETEHTHOCTEH MaiOyTHIX (haxiBIiB.
OCHOBHUM 3aBJaHHSIM BHMKOPUCTaHHS TEXHOJIOTl JONMOBHEHOI peanbHOCTI Ta TehMidikamii
HaBYaHH] € MiATPUMKAa BHBUYCHHS OOpaHOI MpPeaMETHOI raiy3i, BUKOpHCTaHHS AR-00’€KTiB,
aHIMOBaHMUX 00’ €KTiB, IHTEPAKTUBHUX 3aBAaHb TOIIO. BOHM CipsMOBaHi Ha TiABUINEHHS SKOCTI Ta
3MICTY OCBITH NUIIXOM 3a0€3NIeUeHHs PiBHOTO JOCTYITY CTYIEHTIB JI0 OCBITHIX MOCIYT HE3aJIEHKHO
BiJl MicIII 3HAXO/KEHHS, iX COIIIaJIbHOTO CTaHy Ta CTaHy 3J0poB’s. Lle mae MOKIUBICTh KOXHOMY
BHKJIaZ[aqy 3pOOWTH HAaBYAHHS IIKABUM Ta MiABUIIWTH MOTHBAIIIO i PO3MIMPUTH KOJIO CIIyXadiB.
Crin 3a3HAYUTH, IO i Pe3yJbTaTH € aKTYAILHUMH JIMIIE JJIT KOHKPETHUX JOCTIDKYBAaHUX TPYII,
OCKIJIBKM TIDYHTYIOThCS Ha IHIMBIJyaJbHOMY JOCBII KOHKPETHO OOpaHMX BHKJIaJadiB Ta
CTYZICHTIB. AJle BOHU JIy>Ke BaXJIMBI 1J1s1 GopMyBaHHS ysBJIEHb IPO IEAAroTiYHi CTpaTerii 1 1aloTh
BUKJIaJla4aM MOJXKJIMBICTh J[I3HATHCS AaCICKTH POOOTH 3 HOBOI iH(OPMAIlI€0, HOBUM THIIOM
po0oTH, HOBHMH 3aco0amMu B3a€MOJII.

KuarouoBi cmoBa: Construct 3; naBuanpHa Tpa; GameMaker Studio 2; reiimidikaris; Burmi
HaByaibHi 3akinanan; Godot Engine; Unity; Unreal Engine 4.
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AnHoTanus. CTaThsl MOCBANIEHA aHAIN3Y MPOTPAMMHBIX CPEICTB IS pa3pabOoTKU 00ydaronIux
WUTp B BBHICIIUX Y4eOHBIX 3aBeneHUsAX YkpawHbl (IlepesiciaB-XMenbHUIIKAN TOCYIapCTBEHHBIN
negarorndeckuii yauBepcuteT uMeHu [ 'puropus CkxoBoponbl), Typumn (YHUBEPCHTET WMEHHU
Kaxpamanmapaca) u bonrapum (YuuBepcuter Tpakuu). CeromHs 3TH TEXHOJOTHH aKTHBHO
BHE/IPSIIOTCS B PA3NIMYHBIX cpepax ACATEIFHOCTH: OT MEIUIHUHBI 10 OAHKOBCKOTO JIeja, OT IPOJax
MPOMBIIIJICHHBIX THTAaHTOB JO CIOPTUBHBIX M BOEHHBIX TPEHHPOBOK. B crarhe ocBemaroTcs
pe3yibTaThl HAYYHO-NIEArOTUYECKOW W HCCIIEOBATEILCKOM paboThl mperojaBaTelcii u
CTYJICHTOB YKa3aHHBIX YHHUBEPCHUTCTOB, KOTOpas 3aKIOYajach B CO3JaHHM OOYYAIOIIUX WP
MpenogaBaTeNsiMy, KOTOpble He UMEIOT TaKOTO ONbITa U crennain3upoBanubix UT-HaBbikoB. Jis
MPOBEICHUS UCCICIOBaHUS OBUIM BBHIOpAHBI OECIUIATHBIC MPOTPAMMHBIC HHCTPYMEHTHI, KOTOPHIC
MOJKHO HCIIOJIB30BATh IS CO3MAHMA o0ydaromux urp. [lo pe3yiapraTam MCCIETOBaHHS CICTYET
OTMETHTh BBICOKMI WHTEpeC Kak MpernojaBaTreiei, TaKk ¥ CTYJCHTOB K CO3JAaHHI0 W
WCIIOJIb30BAaHUIO KOMITBIOTEPHBIX oOydarommux urp. Mrak, mpernogaBaTend OyIyT MMETh JTy4qIIue
MPaKTHKN HCIOJIH30BaHUS WH(POPMANNOHHBIX TEXHOJOTHH, YTO MO3BOJHUT UM PEaM30BaTh CBOU
WHHOBAIIMOHHBIC W€ W yCTAaHOBHUTh TECHBIC OTHOIIEHUS C BEAYIIMMH 3aMHTEPECOBAHHBIMH
CTOpOoHaMH B (OPMHUPOBAHHM COBPEMEHHBIX KOMIETEHTHOCTEH OyAymHX CIEIHAaJICTOB.
OCHOBHOW 3aaycii HMCHOJB30BAHUS TEXHOJOTHUU JOIOJHEHHON PEaNbHOCTH M TeWMU(pUKAIIH
00y4YeHHS SBISCTCS MOJJICPIKKA U3YyUCHHsI BEIOPAHHOM MIPEeMETHOM 001acTH, Hcnoib3oBanne AR-
O00BEKTOB, AHUMHPOBAHHBIX OOBEKTOB, HWHTCPAKTUBHBIX 3ala4y W TOMY moaoOHoe. OnHu
HAIpaBJICHBI HAa TOBBIINICHUE KAYEeCTBA U COJCPKAHMsI 00pa30BaHMs MyTEeM OOCCIICUCHHS PABHOTO
JIOCTyIla CTYACHTOB K OOpa30BaTENIbHBIM YCIyraM HE3aBHCHMO OT MECTa HAXOXKICHHS, WX
COLIMAJILHOTO TOJOXKEHUSI W COCTOSHUSL 3J0pOBbS. ITO JaeT BO3MOXKHOCTH KaKIOMY
MpeNoIaBaTeio CchaelaTh OOY4YeHHE WHTEPECHBIM, ITOBBICHTh MOTHBAIIMIO M IIPHUBICYCHUE
ciaymateneif. CnemyeT OTMETHTh, YTO 3TH PEe3yNbTaThl aKTyalbHBI TONBKO UII KOHKPETHBIX
HCCIIEAYeMbIX TPYII, IOCKONbKY OCHOBBIBAIOTCSI HAa WHAWBHAYAJIGHOM OIBITE BBIOPAaHHBIX
mpernoaBareneii U cryneHToB. Ho OHM odYeHb BaKHBI AN (OPMHPOBAHUS IPEICTABICHHHA O
MeTaTOTHYECKUX CTPATeTHsAX M JAIOT IMPEoJaBaTesiM BO3MOXKHOCTh y3HATh aCHEKTHI PabOTHI C
HOBOI1 HH(OpMAIEH, HOBBIM THIIOM PaOOThI, HOBBIMHU CPEACTBAMU B3aMMOACHCTBHSL.

KaroueBnie ciaoBa: Construct 3; oOyuwaromas wrpa; GameMaker Studio 2; reiimudukanus;
BeIcIIne yueOHble 3aBeneHus; Godot Engine; Unity; Unreal Engine 4.
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APPENDIX

Diagnostics of the effectiveness of game development software tools according to the selected criteria

Table 1

No programming It can export to There are hundreds of | The ability to add in- Everything in the Supports the Driving principles
needed. dozens of different tutorials that will help | app purchases to your | game is an object and | creation of both 2D allow you to iterate
It is the best option if platforms and you understand game, real-time you can attach and 3D games and develop as
you’ve never written formats, and you concepts from basic analytics on how various components quickly as you can, so
a line of code in your | don’t have to change | to advanced, and the | users play your game, | to each object, where you get features like
life. Everything is a single thing in your | forum community is source control, each component live debugging, hot
drag-and-drop game to extremely active if multiplayer controls some aspect reloading, a
Game Blueprint system, accommodate these you ever need networking, and of the object’s streamlined asset
development which lets you create | various options. Once assistance extensibility through behavior and logic pipeline, instant game
software tools game logic without your game is done, third-party extensions previews, plus
touching any code you can export to hundreds of included
HTMLS5, Android, assets and systems
10S, Windows, Mac, like artificial
Linux, Xbox One, intelligence,
Microsoft Store, and cinematic tools, post-
more. processing effects,
and more
v | 1 [BG'| U T | BG | U T | BG | U T | BG | U T |BG| U | T |BG| U T | BG
Construct 3 61.73 | 45.86 | 41.59 | 3.54 2251 |19.78 | 1578 | 7.65 |545 [2.87 |587 |[1045]8.78 | 121 [1242 285 |[9.12 586 |445 |7.78 |445
GameMaker 54.01 | 17.65 | 06.54 | 10.54 | 9.87 | 27.71 | 839 | 548 | 14.75|0.74 | 32778 | 12.75 | 5.36 | 35.65| 1045 | 7.84 | 0.45 | 13.15 | 3.12 | 8.12 | 14.65
Studio 2
Unity 0 0 0 15.87 | 10.15 | 11.54 | 10.87 | 14.78 | 17.20 | 10.32 | 15.87 | 17.87 | 22.16 | 33.12 | 16.11 | 39.17 | 594 | 18.13 | 1.61 | 20.14 | 19.15
Godot Engine | 18.96 | 1545 | 29.69 | 5.78 | 8.75 |[6.36 |9.60 |31.76 | 27.26 | 1598 | 16.12 | 6.71 |3.45 |4.32 |[445 |17.12 445|536 |29.11 | 19.15 | 20.17
Unreal Engine 4 | 50.42 | 31.66 | 20.19 | 0.87 | 35.68 | 25.78 | 19.97 | 5.74 |34.82 045 |898 |879 |9.87 |136 |[4.12 |842 |813]332 |10.00 | 845 | 2.98
GENERAL SCORE
Construct 3 2.87 |5.64 |9.17
GameMaker 4.16 | 28.14 | 36.12
Studio 2 Calculated as an arithmetic average in the opinion of teachers
Unity 2.10 1 0.12 | 1.65
Godot Engine | 36.18 | 44.17 | 37.87
Unreal Engine 4 | 45.23 | 54.23 | 41.83
! Ukraine
* Turkey
? Bulgaria

102



DOI: 10.33407/itlt.v78i4.3370 ISSN: 2076-8184. Indopmariiini Texxoorii i 3acobu HaBuauus, 2020, Tom 78, Ned.

Table 2
Students’ perceptions of educational games
Statement Evaluation
I am pleased with the Strongly | Agree (A) Neither Disagree Strongly Don’t
educational games and | agree agree nor D) disagree know
want to repeat this (SA) disagree (SA)
experience
Ukraine
Construct 3 96.77 2.87 0.36 0 0 0
GameMaker Studio 2 90.61 8.56 1.77 0 0 0
Unity 87.32 11.22 2.03 0 0 1.29
Godot Engine 51.40 33.42 12.25 0 0 2.93
Unreal Engine 4 44.21 28.70 15.87 0 0 11.22
Turkey
Construct 3 90.61 8.56 1.77 0 0 0
GameMaker Studio 2 94.19 3.25 2.56 0 0 0
Unity 98.30 1.20 0.50 0 0 0
Godot Engine 61.15 23.25 15.6 0 0 0
Unreal Engine 4 68.30 30.00 0.50 0 0 1.20
Bulgaria
Construct 3 87.32 11.22 2.03 0 0 1.29
GameMaker Studio 2 38.70 38.56 12.29 0 0 10.45
Unity 96.06 3.44 0.50 0 0 0
Godot Engine 55.34 44.16 0.50 0 0 0
Unreal Engine 4 77.30 21.24 2.03 0 0 1.29
Table 3
Competency assessment
Game Low level Average High level
(%) level (%) (%)
Ukraine
Construct 3 0.61 98.56 1.77
GameMaker Studio 2 1.15 23.25 75.6
Unity 6.77 92.87 0.36
Godot Engine 6.06 93.44 0.50
Unreal Engine 4 5.34 44.16 50.50
Turkey
Construct 3 4.19 93.25 2.56
GameMaker Studio 2 8.30 91.20 0.50
Unity 46.77 52.87 0.36
Godot Engine 8.30 61.20 30.50
Unreal Engine 4 6.06 53.44 40.50
Bulgaria
Construct 3 6.06 53.44 40.50
GameMaker Studio 2 1.15 43.25 55.6
Unity 64.19 33.25 2.56
Godot Engine 5.34 54.16 40.50
Unreal Engine 4 8.30 1.20 90.50
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General performance table

Table 4

Game
development
software
tools

Evaluation by
teachers
(total score is
calculated as an
arithmetic average)

Student Evaluation of
Educational Games
(dominant results of

students with the
opinion of “Strongly

Evaluation of the
competencies shaping
(a tool that
contributed to the
formation of a high

Total score

agree”) level of competence)
U T BG U T BG U T BG U T BG
Construct3 | 2.87 | 5.64 | 9.17 ]96.77 | 90.61 | 87.32 | 1.77 | 2.56 | 40.50 | 101.44 | 98.81 | 136.99
GameMaker | 4.16 | 28.14 | 36.12 | 90.61 | 94.19 | 38.70 | 75.6 | 0.50 | 55.60 | 170.37 | 122.83 | 130.42
Studio 2
Unity 210 1012 | 1.65 | 87.32]98.30 | 96.06 | 0.36 | 0.36 | 2.56 | 89.78 | 98.78 | 100.27
Godot 4523 | 54.23 | 41.83 | 51.40 | 61.15 | 55.34 | 0.50 | 30.50 | 40.50 | 97.13 | 145.88 | 137.67
Engine
Unreal 36.18 | 44.17 | 37.87 | 44.21 | 68.30 | 77.30 | 50.50 | 40.50 | 90.50 | 130.89 | 152.97 | 205.67
Engine 4
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