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ABSTRACT

®opmynioeaHHa npobaemu. Cmammsa npuceayeHa npobnemam
MmodepHisayii oceimHbo20 npoyecy y euwili  wkKoni Ha  OCHOBI
BUKOPUCMAHHA i2posux mexHosnoeili ma ixHili enemeHmis. AKmyaneHicmes
00CniOHEeHHA 3yMOB/IeHa 8UABAEHUMU MOXIUBOCMAMU mpuedHocmi PBL
(Points, Badges, Leaderboards) sk iHcmpymeHnmy nidguwjeHHs momueay,ii
HaBYaHHA ceped cmyodeHmis.

M Di : 3

MemodonoziyHy OCHO8Yy CMAHOBAAMb
3g2as716HOMeopemuy4Hi ma emnipudHi memoodu 0ocnidxceHHA. 30ilicHeHo
027170 Ccy4acHoi HayKosoi nimepamypu, nepioduyHux eudaHb, HAYKOBO-
MemoOuYyHUX Oxcepen 3 npobaemu eelimighikayii euwoi oceimu, ixHil
aHani3, CMpPYKMypysaHHs, iHmMepnpemayito ma nobydosy so02idHUX
sucHoskig. Cucmemamusayiro nepcrekmus po3sumky eelimipikayii y
suwili ocgimi 30iticHeHo 3 sukopucmaHHAm SWOT aHanisy.

Pesyabmamu. Y cmammi po3enaHymo 3micm OCHOBHUX HAyKOB8UX
nidxodie ujo00 BU3HAYEHHA MOHAMMA «eelimigpikayia y suwili oceimi».
lMpoaHanizosaHo npobsemu ma MOMIUBOCMI BUKOPUCMAHHA i2p08020
KomnoHeHmy PBL 8 oceimHbomy npoyeci 3aknadis euwoi ocgimu.
3anponoHosaHo iHHOBaYiliHI sapiaHmu 3acmocyeaHHA
HaliyHigepcanbHiwux ieposux KomrnoHeHmie PBL 8 oceimHbomy npoyeci
8uwWoi WKoU y susyeHHi bydb-aKoi ducyuniHu. lposedeHe 00ciOHeHHA
00360/1UN0 30 Pe3ynbMamamu y3020aabHEHHA MmeopemuyHux Oxcepes,
aHanimuyHoi iHgpopmayii ma nposedeHHa SWOT-aHanizy obrpyHmysamu
doyineHicme 3acmocy8aHHA mexHosoeili 2elimigikayii y suwiiti ocgimi.

BucHoeku. Ha ocHosi 30ilicHeHo20 aHani3y nimepamypu, 3arnpornoHo8aHo
eapiaHmMu 8ukopucmaHHA mpuedHocmi PBL Ak iHcmpymeHma moodepHizauii
0csimHe020 npoyecy y suwili wKoni. BUKOpUCMAHHA i2posux mMmemoouK 3
ypaxysaHHam mpuedHocmi PBL 8 ocaimHeomy npouyeci moxce cmamu 00HUM
3 MexaHiamie niosuweHHs eMomueosaHocmi ma iHmepecy cmyodeHmie 0o
8uesYeHHA OUCYUINIH, MOCUeHHs IXHbOI 3as1y4eHoCmi 00 HABYAHHSA, O MAKOMC
nidsuweHHs pieHs KomnemeHmHocmel, AKki 80HU Habysaroms. OmpumaHi
pe3ynbmamu MOXHa 3acmocy8amu rio 4ac NPOEKMYBAHHA Pi3HUX OCBIMHIX
Kypcie, y npoyeci susyeHHs AKUX nepedbayaemscsa 8UKOPUCMAHHSA i2p08ux
mexHosnoziti.

Formulation of the problem. The article is devoted to the problems of
modernization of the educational process in higher education based on the
use of game technologies and their elements. The relevance of the study is
due to the identified opportunities for the trinity of PBL (Points, Badges, and
Leaderboards) as a tool to increase learning motivation among students.

Materials and methods. The methodological basis is generally
theoretical and empirical research methods. A review of modern scientific
literature, periodicals, and scientific and methodological sources on the
problem of gamification of higher education, their analysis, structuring,
interpretation, and construction of logical conclusions was fulfilled.
Systematization of prospects for the development of gamification in higher
education using SWOT analysiswas carried out.

Results. The article considers the content of the main scientific
approaches to the definition of "gamification in higher education".
Problems and possibilities of using the game component of PBL in the
educational process of higher education institutions are analysed.
Innovative variants of the application of the most universal game
components of PBL in the educational process of higher school in the study
of any discipline are offered. The study allowed substantiating the feasibility
of gamification in higher education based on the results of generalization of
theoretical sources, analytical information, and SWOT analysis.

Conclusions. Based on the literature analysis, options for using the PBL
trinity as a tool for modernizing the educational process in higher education
are proposed. The use of game techniques, taking into account the trinity of
PBL in the educational process, can be one of the mechanisms to increase
students' motivation and interest in learning disciplines, improve the
involvement in learning, and heighten the level of competencies they
acquire. The obtained results can be applied in designing various
educational courses in the study process where game technologies are used.

K/ItOHO0BI C/IOBA: eelimudpikayia suwjoi ocgimu; izposi mexHosnoeii;
MoOdepHi3auyis oceimHbo20 npoyecy; mpuedHicms PBL (PBL — Points,
Badges, Leaderboard); nepcnekmusu po3sumky.

KEYWORDS: gamification of higher education; game technologies;
modernization of the educational process; PBL trinity (PBL - Points, Badges,
Leaderboard); development prospects.

INTRODUCTION

The problem statement. The rapid development of the information society leads to the transformation of educational
technologies and provides a variety of opportunities to improve the educational process. This is extremely necessary for modern
education because, of course, education is one of the key drivers of human capital development. However, Ukrainian education,
including higher education, is still characterized by the use of the traditional model of teaching (noting lectures and completing
formal assignments and exercises in seminars), which does not improve the quality of education. The opportunity to eliminate
this shortcoming appears with the use of gamification (gamification) in the educational process of higher education
institutions (HEI).
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However, the emergence of a new, so-called generation of "digital aborigines" (generation Z) contributes to the
actualization of gamification of the educational process. Generation Z perceives information flows quite quickly, doing several
things at once, giving them instant feedback and all kinds of achievements in the form of awards, which is possible with the use
of gaming educational technology.

Thus, new models and approaches are emerging based on the use of information and gaming technologies in education,
including, for example, "edutainment" (from English "edutainment"-learning through entertainment), "gamification" (from
English "gamification"-the use of game mechanics and elements in a non-game context), "serious games" (from English "games
for learning"-games directly designed for learning or having a secondary educational value), "game-based learning" (from English
"game-based learning"-an approach to learning based on the game), etc. (Seaborn & Fels, 2015). These technologies make it
possible to pay more attention to the peculiarities of students' perception and processing of information (quick access to
information, variability of its use, interactivity, visual presentation of information), their interests (adaptive, individual
educational trajectories), and build effective communication processes and mechanisms. They, for example, help to boost
student motivation. However, these technologies also have their drawbacks due to the complexity of their application and
implementation.

Gamification is one of the current educational trends in modern education and involves the use of gaming technology
elements in non-gaming situations. The purpose of this process is to attract and increase the students' attention, and to increase
their motivation for solving practical problems and learning how to perform new activities. The need for gamification arose from
the need to modernize outdated motivational schemes, where incentives and punishments no longer produce the desired effect.

Gamification is based on the use of game elements in a non-game context, i.e., it is a process in which game elements
are used to achieve real goals (Faiella & Ricciardi, 2015). Gamification is typically used as an approach that involves selecting
game elements to create a game environment to optimize the user experience (Dichev & Dicheva, 2017) and engage users (Sailer
etal., 2017).

Undoubtedly, games can motivate the students easily to take some actions in situations where they do not always know
how much they want to do so (Zichermann & Linder, 2010). Gamification is game-based and therefore so successful.

The PBL gamification model (PBL-Points, Badges, Leaderboard) is the basic model. And although this model provides a
high level of feedback (scores), visualization of the participant's achievements (badges), and a leaderboard clearly shows the
rating of participants, it does not take into account the use of gamification (Makarevich, 2015).

The analysis of current research. In modern research, there are many different interpretations of the concept of
"gamification," but they all come down to the use of gaming technology in non-gaming situations. For example, Kevin Wehrbach
(2012) views gamification as the use of game elements and game mechanics in a non-game context. Gabe Zichermann and Linder
define "gamification" as the process of using game mechanics and thinking to capture an audience and address current issues
facing learners (Zichermann & Linder, 2010).

The term "gamification" is borrowed and partially identical to the concept of "game technology" in domestic pedagogy.
The game as a form of human activity and an active learning method is the foundation of game technology. However, there are
some differences between these concepts. Game-based learning encourages learning through the element of competition, where
the set of necessary knowledge is necessary for "survival" in the game, and this is the basis of game learning (Dicheva et al., 2015).
At the same time, gamification is the application of game mechanics to make boring activities more engaging.

In the research, scientists also consider gamification as a modern learning process and analyze its components
(Tkachenko, 2015), provide basic definitions of gamification (Zelenskaya & Kovinko, 2019), determine the general principles of
game teaching methods, including visible game status, social activity of players, freedom of choice, freedom of loss and quick
feedback between game participants (Dicheva et al, 2015). Despite the growing popularity in the field of education, the
theoretical foundations of gamification remain insufficiently studied, which has led to numerous failures and criticism of the
process (Loughrey & Broin, 2018). On the other hand, the use of the gamification method has not become widespread either in
works on higher school didactics or in the classical domestic educational space.

The purpose of the article is to identify opportunities to use the game components of PBL (Points, Badges, and
Leaderboards) in the educational process of higher education institutions as a means of increasing the motivation of students'
learning activities.

METHODS OF THE RESEARCH

The methodological basis is generally theoretical and empirical research methods. The research is based on modern
scientific literature and periodicals on the gamification of education, scientific and methodological sources, and literature
containing statistical information on the analyzed topics, their analysis, structuring, interpretation, and construction of logical
conclusions. A SWOT analysis was used to systematize the prospects for the development of gamification in higher education,
assess the strengths and weaknesses, and identify opportunities and threats for further use within the digital space of higher
education institutions.

RESULTS OF RESEARCH

Currently, gamification in education has two varieties: the first is based on the development of some educational games
that are used in a particular university and does not become more widespread due to the narrow specifics. Another variety is
games developed by third-party commercial companies (Erkens & Bodemer, 2019). They often do not take into account several
requirements of the educational system and the need to address some financial and legal issues. The development of generalized
approaches and tools for the use of some components of gamification (PBL trinity) in the educational process of higher education
institutions may be one way to solve this problem.Existing approaches to gamification in higher education and the use of MOOCs
generally rely on overly superficial and abstract implementations of game components such as scores, badges, and leaderboards,
which form the so-called PBL trinity (Points, Badges, Leaderboards). The goal of the PBL trinity is to use the presented game
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mechanics not separately but together, thus creating a synergistic effect. Using leader points, badges, and tables, both
individually and collectively, can increase student motivation and engagement. For example, researchers at the University of
Hong Kong conducted a quasi-experiment to study the effects of gamification on students. The results showed that the PBL model
is effective in motivating and engaging students because, during the experiment, they made greater efforts to learn (Huang &
Hew, 2015). However, the current use of game scores, badges, and leaderboards does not meet the goals and objectives of the
introduction of gamification as a means of increasing motivation among students.

The elements of the PBL trinity are an important and mandatory part of the game. Points reflect the achievements and
progress of players, which allows you to compare with each other and keep the necessary statistics. Badges give players status
and additional, unique opportunities, motivating them to accumulate new badges to collect them. They are a visual reflection of
the success of the local and global stages of the game. Leaderboards or leaderboards show the player's place among other
participants in the game and motivate them to achieve more significant results.

These components are the most universal in the context of the gamification used in the educational process, as their
implementation is possible in the study of any discipline. Thus, the use of the element P (Points) is a formal, direct reflection of
the points of the final certification. Element B (Badges) is also, in most cases, completely useless, having no meaning other than
pseudo-status (Chou, 2016). Therefore, it is necessary to identify opportunities and mechanisms to increase the effectiveness of
the PBL trinity to increase learning motivation and involve freelance students in the game form of learning in various educational
disciplines, considering this form the most universal and suitable for almost any educational program.

Involving students in the game educational process requires adaptation, rethinking the PBL model for the educational
process to increase the actual, real significance of its components. To this end, we have divided the "points" component into two
components: rating points and "cash" points. Interpretation of rating points remains unchanged and is an assessment of the
study of the methodological unit of the discipline. A novelty in the model is the introduction of "cash", which is a kind of "currency"
used in the infrastructure of the educational institution and within the educational process to obtain real bonuses-achievements.
Methods of obtaining "cash" points are formed in parallel with obtaining rating points using additional game
techniques.Additional game mechanics are:

1. Mini-games based on the studied material. For example, an analogue of the card game "find a pair", where pairs are
related entities or objects (name - definition, name - formula, cause-effect). It is very important that when using online
information educational systems, mini-games can be group games, which adds excitement and interest to the game.

2. Solving additional basic level tasks. Performing this type of task is aimed at improving mechanical memorization and
skills development.

3. Solving problems of increasing complexity involves the study of additional material.

4. Increasing involvement in the game. Getting additional "cash" points for regular visits to the information and
educational environment (games). For example, if you regularly visit the gaming educational environment, the player defends his
"cash" points and has the opportunity to take part in the points from players who did not attend the game in time. The player
must be able to spend his "cash" points. These opportunities must be useful in the educational process.

One of the easiest ways to spend "cash" points is to transform them into a small number of rating points in the discipline.
Other opportunities in the educational process: plus 1 point on the exam in the discipline; the right to withdraw a second ticket
is not an exam; answer only theoretical questions; use of own abstracts on the test/exam; one cheat sheet (any information on
sheet A6/A7).

The real significance of the "badge" or "achievement" component also needs to be enhanced. It is advisable to introduce
"badges" that allow certain actions along with status "badges" for statistical achievements. The number of "badges" of one type
must be strictly limited to devalue the achievement. Example:

1. Discipline professors: the owner receives bonus points for work in practical and seminar classes.

2. A good friend—the opportunity to give a duplicate of your privilege (obtained for "cash" points) to any participantin
the game.

3. Inspector: the chance to visit couples with a different group.

4. Call the second opportunity to get a teacher's tip at control events.

The practical application of "points" and "badges" automatically increases the value of the third component,
"leaderboards". Access to information on the participants who received significant "cash" points and "badges", which directly
affect the individual progress of the educational process, gives an additional and very powerful impetus to the competitive
process during training. Individual end-to-end ranking with the help of rating points should be organized as a controlled and
corrective subsystem. This is because the motivational component of individual ratings is positive only if the participant is at the
top of the leaderboard (from the first quarter to the third), neutral-in the middle, and neutral-negative-at the bottom (Esteves,
2017).

The positive effect of the "leaderboards" technique application is more evident during short events, the outcome of
which depends on the contribution of each team member. Firstly, each event is a new opportunity to demonstrate yourself and
your skills from scratch, minimizing the impact of past experiences of victories and defeats; and secondly, teamwork increases
engagement based on responsibility to yourself and the team.

A schematic representation of the PBL trinity in the educational process of higher educational institutionis offered in
Figure 1.
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Fig. 1. The trinity of PBL in the educational process of higher educational institution

There are two possible options for using the PBL trinity in the educational process of free economic education (while

studying some disciplines):

1. The first option goes through the whole course and helps the student throughout the study: the system of
"gingerbread" (titles, incentives, appraisals, visualization of educational progress, or game script).

2. The second option is a "dot option," which is also a good help in learning. For example, courses with webinars
Sometimes webinars are boring because they are long, and you have to be constantly careful not to miss important material.

Interactive tools enliven the story.

Thus, it is worth noting the increasing popularity of gamification as a modern interactive resource. Prospects for the
development of gamification in higher education were assessed using the SWOT analysis presented in Table 1.

Table 1

SWOT analysis of the process of application of gamification elements
in educational education of higher education institutions

Strengths

Weaknesses

1. Simplifying the educational
educational methods

2. No discrimination against students.

3. Visualization of complex processes.

4. Correspondence of the game to the logic of study.

topics, sections, and disciplines; support of interdisciplinary
connections.

5. Availability of feedback.

6. Creating a model of the functionality of future professional
activity

7. Ability to deeply understand the problems posed in the
game and methods of solving them.

process and improving

1. Availability of low-quality content on the market of
educational games.

2. High cost of computer game development for higher
education.

3. Lack of templates for the use of gamification in the
educational process.

4. The need for homogeneity of material and technical base
of students.

5. Deterioration of students' perception of other forms of
interaction with the teacher (traditional forms of work).

6. The possibility of risk of losing interest in the game in
students.

7. Additional costs of temporary resources for the teacher.

Opportunities

Threats

1. Increasing the interest and involvement of students.

2. Increasing the internal motivation of students.

3. Formation of the adequate attitude of students to
mistakes.

4. Development of communication skills in teamwork.

5. Development of a sense of responsibility and self-
confidence.

6. Use of conditionally objective rating system (rating).

7. Expanding the range of educational opportunities.

8. Professional self-development of the teacher.

1. The transition from motivation to the excitement,
accompanied by a loss of original meaning.

2. Psychological threat of substituting the concepts of
"reality" and "game".

3. Development of hyper-competition among students.

4. Oversaturation of the educational process with the game.

5. Development of the habit of waiting for a reward
(Hernandez-Sellés et al., 2019);

6. Inconsistency of the game scenario with educational goals.
7. Lack of freedom of choice for students who are not
interested in the game form of mastering the material.

8. Failure of participants in the educational process to
recognize the effectiveness of gamification methods.

Thus, the gamification of higher education is a much more difficult task than the usual development and distribution of
entertaining computer games. The main difficulty is related to the need to determine the didactic and technological paradigm of
the educational game and its effective integration into higher education institutions. The effectiveness of gamification in higher
education depends on how well it is integrated into the educational environment of a particular university.
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CONCLUSIONS AND PERSPECTIVES FOR A FURTHER RESEARCH

The educational process is developing continuously, systematically, and continuously, which necessitates its
modernization under modern requirements, adaptation to the digital age, and the current needs of society. Gaming technology
generally meets these requirements. The article confirms the growing popularity of gamification as a modern interactive
resource.

Based on the analysis of literature and own pedagogical practice, some imperfections in the trinity of PBL are revealed,
and variants of its modernization for use in the educational process of higher educational institutions are offered. The use of
game techniques, taking into account the trinity of PBL in the educational process, can be one of the mechanisms to increase
students' motivation and interest in learning disciplines, increase their involvement in learning, and increase the level of
competencies they acquire.

The study allowed us to substantiate the feasibility of gamification in higher education based on the results of the
generalization of theoretical sources, analytical information, and SWOT analysis.

The obtained results can be applied during the design of various educational courses, in the process of which the use
of game technologies is envisaged.
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