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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.

20



Mamepianu kongepenuii«Komn'tomepni izpu ma mynomumedia AK iHHO8aUiHUIL RIOXI0 00 KomyHiKayil - 2024y

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).
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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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YJIK 004.94 + 004.41

POJIb 'EMMI®IKAIIIL B CYYACHIHN OCBITI:
3AIPOBAI’KEHHS BAJIIB JIOCBLIY TA PIBHIB MAMCTEPHOCTI
AKYAKAA K.
BiHHMIIbKMIT HallIOHANBHUN TEXHIYHUI YHIBEPCUTET

Anomauin

V yiti pobomi npoananizogano MONCIUBOCMI MA WLIAXU BUKOPUCMAHHS 2eumigixayii 6
oceimi.

KuarouoBi cioBa: reiimidikaiisi, ocBita, reiiMigikoBaHa OCBiTa, TO3UTHBHE MiAKPIILICHHS,
CUCTEMH BHUHAropo/i, o3IO/ yBaru, MOJIO/b, IHHOBAaIlIiHI TEXHOJOT11, 0au JOCBiny.

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.

Beryn

VY cyudacHOMYy CBITI yBara MOJOAMX JIIOJeH CTae Jieaani KopoTioro [1], mo BUMarae HOBUX
MIIXOAIB /0 OCBITHBOro mporecy. ['eiimidikamis [2], 3aBOsSKM CBOIM YHCIEHHUM IepeBaram,
BIJIKpMBA€ MOJJIMBOCTI JUIS MOKpPAIIEHHs HaBYaHHS Ta BUKJIaAaHHsA [3]. CydacHa cuctema OCBITH
aKTUBHO IHTErpye HU(POBI 1HCTPYMEHTH, Takl K IHTEPHET, 3acO0M Ui BIJAaleHOi poOoTH,
MiABUILEHHS TNPOAYKTUBHOCTI Ta BHUKOPUCTaHHA KOMII'FOTEpPHUX TEXHOJIOTIH, Yy BIJINOBiIb Ha
r00anbH1 3MiHH, 30kpema nmanaemiro Covid-19 [4] Ta Biliny.

Il 1mmdposizamis cucTeMH OCBITH JI03BOJIIE HABUAIBHUM 3aKjajiaM BIPOBAIXKYBaTH
CUCTEMH, SIK1 MOXYTb 3a0X0UYBAaTH CTYJEHTIB OYTH OUIbII aKTUBHUMH Y HaBYaHHI yepe3 MO3UTHUBHI
HiAKPIMJICHHS 3a JONOMOroo reiMidikarii, poOisul pyTHMHHI YaCTHHU HABYAaHHS OUTBII L{IKABUMHU
3a JOTIOMOT'010 KOHKYPEHIIi1 Ta HOBUX, YHIKaIbHUX BUKIIUKIB [3].

Take MHCIEHHS B)X€ BTUJICHA B HE3QJIKHHUX KOMEPIIMHMX HaBUAIbHUX 1HCTPYMEHTax,
takux sk Duolingo [5], Ta meBHHMX acmeKkTax CTYACHTCHKHX JamOoOpaiB B YHIBEpCUTETaX,
HamNpuKJIaJ: Ha TOJOBHIA CTOpiHLI cTyAeHTchkoro kabinety BHTY € posmin mig Has3Boro
«Haropoan» [6]. LI «Haropoau» HaAAIOTHCS 3a BiABIAYBaHHS, Y4acTh Ta 1HII MOAI0HI aKTUBHOCTI
[6]. Tefimiikariis mMX BUAIB iSIBHOCTI, SIKI 3a3BHYail BBXKAIOTHCS «PYTHHHHMIEY, HACTIUIBKU
edeKTHBHA, 110 ICHYIOTh LILJIl KOMIIaH1i, K1 MOKJIaJaloThCs Ha Hel, 100 MmiATpUMYBaTH CBili Oi3HecC,
Hampukiaa, Buiesragana Duolingo, ska cTUMymIoe ojed JokiafaTth Oiblle 3yCHib, 1100
IIBHJIIIE BYATHUCS 1 TIPOJIOBKYBATH NMPUIUIATH Yac HAaBYAHHIO IIOJHS, 3alIPOBAKYIOUN KOHKYPCH,
9acoBi MOJ1ii, BUHATOPO/IU 32 MIOJCHHI CTpaiku Tomio [5].
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