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УДК 004.4 

 

IMPLEMENTATION OF GAME-BASED LEARNING METHOD 

SOTNIK S.V.(svetlana.sotnik @nure.ua) 

Kharkiv National University of Radio Electronics 

 

The studies introduction of game-based learning methods in training of university specialists. 

Various aspects of game activities use are analyzed. Example is given with focus on teaching 

robotics. The results of study demonstrate potential of game-based methods to improve efficiency of 

educational process. 

 

Problem Statement.  

The rapid development of information systems, automation, and robotics requires new 

approaches to training. Game-based learning is effective tool for mastering complex technologies, 

as it allows students to practice in interactive environment that simulates real-world scenarios. 

Game-based learning often includes simulations and virtual laboratories that allow students to work 

with virtual models of automated systems and robots. This allows future professionals to learn 

principles of these systems in practice without risking equipment and safety. 

Traditional teaching methods no longer always meet modern requirements for training 

specialists. With growing complexity of technology, future engineers and specialists are required to 

have deep understanding of information systems, automation and robotics integration, which 

requires new approaches to education [1-5]. In addition, there are limitations because traditional 

teaching methods may not always take into account individual learning rates or provide insufficient 

practical training. This is especially critical in industries where mistakes can have serious 

consequences. Game-based learning increases student motivation by incorporating elements of 

competition, goal achievement, and rewards [2]. This makes learning more engaging and 

interesting, which contributes to better learning. 

Game-based learning meets needs of digital transformation, which requires professionals to 

constantly update their knowledge and skills. In context of rapid changes in labor market, ability to 

learn through interactive, adaptive tools is becoming critical, so topic is relevant. 

 

Essence of study.  

Continuing with topic of gamification in education [1], where we described gaming platforms 

for learning, we note that in modern learning, gaming activities are used in cases shown in Fig. 1. 

For example, simulations of real-world processes and situations are used to model complex 

manufacturing  processes,  situations  in  medicine,   business   management,   logistics,  and  other  

fields where students can safely experiment with different approaches and make decisions. 

In order to promote development of practical skills, gaming activities allow students to 

immerse themselves in simulations and interactive exercises where they can apply what they have 

learned in practice. Game-based learning allows students to practice practical skills, such as 

programming, designing, or working with automated systems, using virtual laboratories and 

simulations. 
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Figure 1 – Cases of using game activities in teaching 

 

Gaming is important because it helps students develop critical social and communication 

skills. Through team games and projects, students learn how to interact effectively with others, 

make decisions collectively, resolve conflicts, and assign roles according to strengths of each team 

member. This experience prepares them for real-life teamwork in professional environment where 

success depends on ability to collaborate and work toward common goal.  

In order to promote development of practical skills and better absorb complex concepts, 

gaming activities help students actively apply theoretical knowledge in practical tasks, making 

learning process more understandable and engaging. Facilitating learning of complex theoretical 

materials through interactive games that help students visualize and better understand abstract 

concepts. 

Game-based methods are used to increase student motivation and engagement in learning 

process, as games create element of challenge, competition, and achievement. 

Game activities can be integrated into assessment process, where students are tested in game 

format or complete tasks, allowing teachers to assess level of learning in interesting and unobtrusive 

way. 

It is used for adaptive learning, where games are customized to knowledge level and learning 

pace of each student, which allows them to achieve learning goals more effectively. 

Game-based learning includes fairly large group of methods and techniques for organizing 

learning process in form of various didactic games. In addition, game-based learning can be part of 

lecture, practical or laboratory work, or form of independent work of student. 

Let's look at key aspects of implementing game-based learning techniques:  

1. Gamification of educational material – teachers turn ordinary learning tasks into game 

challenges by adding elements of competition, points, rewards, and achievements. This increases 

student motivation and makes learning process more exciting [1]. 

2. Simulations and modeling – simulations are used to study complex processes or situations, 

where students can experiment with different scenarios and make decisions in conditions as close to 

real as possible. 

3.  The use of virtual games and platforms designed for educational purposes allows students 

to practice practical skills and understanding of material in playful way [1]. 

4.  Role-playing games in which students play certain roles, modeling situations from real life 

or professional activities, which helps to develop communication skills, critical thinking and ability 

to work in team. 

5. Quest tasks where students receive tasks that need to be completed in several stages, 

gradually approaching final goal. This may include searching for information, solving puzzles, or 

performing practical actions. 

6. Mobile applications and educational games – use of special applications for smartphones 

and tablets allows students to learn through play anywhere and at any time, integrating learning into 

their daily lives. 
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7. Involvement in development of game projects. Students can participate in creation of their 

own educational games or gamification elements, which contributes to deeper understanding of 

material and development of creative skills. 

Thus, game-based learning occurs through integration of game elements into different stages 

of educational process.  

For example, let's choose one of specialized areas of our university – robotics. To acquire 

practical skills in robotics, there are number of virtual games and simulators that help students and 

professionals practice programming, designing, and controlling robots: VEXcode VR, Robot 

Virtual Worlds, Gazebo, LEGO Mindstorms EV3 Software, Visual Programming Language and 

ROBOTC Virtual Worlds platforms, or popular Webots simulator; Simulink Robotics System 

Toolbox virtual modeling environment (Fig. 2). 

 

 

Figure 2 – Example of Robotics System Toolbox environment  

 

It is important to emphasize importance of constantly updating and improving virtual learning 

platforms to meet modern requirements, for example, in robotics industry to ensure high-quality 

training of future specialists. 

 

Conclusions 

This paper considers relevance of introducing game-based learning methods in context of 

training university specialists. The article analyzes various aspects of game activities use in 

education, identifying main cases of its use and key aspects of game techniques implementation. 

Particular attention was paid to specifics of use of game methods in teaching robotics, in particular 

use of virtual simulators and platforms. This study has shown significant potential of game-based 

methods to improve efficiency of educational process, promote better learning of complex material, 

develop practical skills, and increase student motivation. Based on our analysis, we recommend that 

these methods be more actively introduced into curriculum, allowing students to gain valuable 

practical experience in safe environment. Further research could be aimed at evaluating 

effectiveness of different game methods and developing new virtual platforms.  
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Анотація 

У цій роботі проаналізовано можливості та шляхи використання гейміфікації в 

освіті. 

Ключові слова: гейміфікація, освіта, гейміфікована освіта, позитивне підкріплення, 
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Abstract 

This research paper analyzes the possibility and ways of utilizing gamification in education. 

Keywords: gamification, education, gamified education, positive reinforcement, reward 

systems, attention span, youth, innovative technologies, experience points. 

 

Вступ 

 

У сучасному світі увага молодих людей стає дедалі коротшою [1], що вимагає нових 

підходів до освітнього процесу. Гейміфікація [2], завдяки своїм численним перевагам, 

відкриває можливості для покращення навчання та викладання [3]. Сучасна система освіти 

активно інтегрує цифрові інструменти, такі як інтернет, засоби для віддаленої роботи, 

підвищення продуктивності та використання комп'ютерних технологій, у відповідь на 

глобальні зміни, зокрема пандемію Covid-19 [4] та війну.  

Ця цифровізація системи освіти дозволяє навчальним закладам впроваджувати 

системи, які можуть заохочувати студентів бути більш активними у навчанні через позитивні 

підкріплення за допомогою гейміфікації, роблячи рутинні частини навчання більш цікавими 

за допомогою конкуренції та нових, унікальних викликів [3]. 

Таке мислення вже втілена в незалежних комерційних навчальних інструментах, 

таких як Duolingo [5], та певних аспектах студентських дашбордів в університетах, 

наприклад: на головній сторінці студентського кабінету ВНТУ є розділ під назвою 

«Нагороди» [6]. Ці «нагороди» надаються за відвідування, участь та інші подібні активності 

[6]. Гейміфікація цих видів діяльності, які зазвичай вважаються «рутинними», настільки 

ефективна, що існують цілі компанії, які покладаються на неї, щоб підтримувати свій бізнес, 

наприклад, вищезгадана Duolingo, яка стимулює людей докладати більше зусиль, щоб 

швидше вчитися і продовжувати приділяти час навчанню щодня, запроваджуючи конкурси, 

часові події, винагороди за щоденні страйки тощо [5]. 


