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Abstract

The purpose of the article is to provide answers to the following research questions: How po-
pular are digital games as the first step to gamification, comparing to other teaching methods
used in such fields of study as economics, humanities and natural science in Poland? What
is the practice of using gamification in academic teaching? The subject literature studies and
empirical research carried out in the form of auditorium survey in the third quarter of 2019
across a sample of 200 students (50 people representing each field of study) were used in the
article. In order to collect additional information, in-depth interviews with students (4 people
representing each field of study) were carried out in the first quarter of 2020.

The problem of applying gamification in tertiary education is gaining importance, as evi-
denced by the growing number of scientific publications addressing this issue. The conduc-
ted empirical research shows that digital-game-based learning method is marginally used in
academic teaching in Poland and, thus, it is hard to talk about gamification. The article also
presents the research process limitations and directions of further research.

Keywords: educational games, computer games, gamification, tertiary education.

Introduction

In the times of rapid technological development and progressing globalization,
the education of modern societies is gaining particular importance. For several
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years, both science and tertiary education in Poland have been subject to a pro-
found reconstruction. The number of students increased in 2003-2012, but then
in 2013-2018 decreased (Eurostat, 2020a) because of demographic reasons and
new rules for student limits established by the Ministry of Science and Higher
Education. The structure and conditions of universities’ functioning have been
changing. There are three levels of tertiary education, i.e. first, second and third
cycle studies. The second cycle is completed by defending a master’s thesis and
the third one — doctoral dissertation. Private education expanded alongside state
schools. On the one hand, they cooperate, whereas, on the other, a direct rivalry
with foreign universities is noticeable. While competing on the increasingly dif-
ficult market of academic education, universities recruit students highlighting
good education conditions and modern curricula in their offer.

The aforementioned transformations go along with the changes in students’
expectations. In Poland student youth represent adults who usually start their uni-
versity education at the age of 19, sometimes later and graduate, most often, at the
age of 24. A common phenomenon is extending the period of study, which can be
continued even at the age of 30, especially when a person decides to take up the
third cycle of education. According to the research conducted by Stanczyk, only
1/7 of the respondents approach university studies in the categories of autotelic
values. For others it presents an instrumental value (Stanczyk, 2007).

Universities are dominated by the representatives of Millennials divided
into generation Z (WWW, Net) and the earlier one — Y. According to the results
of Junco and Mastrodicas (2007) studies, people born in 1982 (generation Z)
use technology to a greater extent than the representatives of older generations
(97% have a computer, 94% a mobile phone and 76% use instant messengers).
The research results presented in Statista database show that in Poland industry
revenue from publishing computer games increased from 50 million USD in
2011 to more than 200 million USD in 2019 (Huhn, 2019). The share of Inter-
net users playing video games in Poland increased from 60% in 2014 to 76%
in 2019 (Szuba, 2019a). At the same time, Eurostat research results show that
Poles rate their digital skills lower than the average for all EU countries (40%
of Poles admit having them, whereas the EU average is 54%) (Eurostat, 2020b).

Young people feel like living in a “global village” as a result of unlimited
access to the Internet. Time spent in front of the computer is devoted to learn-
ing, socializing, shopping and entertainment in a broad sense. At this point it
is worth highlighting that playing computer games can have educational value
and a device which is definitely most frequently used for educational reason is
neither a smartphone nor tablet but a computer (Szuba, 2019b).
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The first computer games were developed in the 1940s (Wolf, 2012). The
games created several decades ago and those of today have one thing in com-
mon: it is believed that the individuals playing computer games show stubborn-
ness, determination and high commitment. It was found that the player’s enthu-
siasm can be transferred into the real world and used in the process of solving
actual problems — both in education and at work. In this way gamification was
created — referred to as a new trend in management and marketing (Staszel,
2014). It uses game mechanics to modify people’s behaviour — in the analysed
case — students’ behaviour.

Having the above in mind, the purpose of the study was defined, i.e. pro-
viding answers to the following research questions:

1. How popular are digital games as the first step to gamification, com-
paring to other teaching methods in such fields of study as economics,
humanities and natural science in Poland?

2. What is the practice of using gamification in academic teaching?

The research process was based on both literature and empirical studies.
Bibliometric analysis of the publications addressing tertiary education was
based on the Scopus database. VosViewer software was also used to illustrate
certain research trends. To accomplish the purpose of the article, empirical re-
search methods such as auditorium survey and in-depth interview were used.

The first part of the study (“Literature Background”) addresses the essence
of games and gamification — in general terms and in relation to academic teach-
ing. The second part covers the research methodology. The third part presents
the results of empirical research and their discussion. The final part of the article
— apart from the summary — reveals the research process limitations as well as
the implications for science.

Literature background.
From games to gamification

In 1938, a Dutch historian Huizing defined game as a voluntary activity consi-
dered as a deliberate and “less serious” separation from the “ordinary” world,
while absorbing the player in an intense and complete way. This activity is not
connected with any material benefit, thus making any profits from playing it
impossible (Tkaczyk, 2012). In turn, the traditional definition of an educational
game, according to Abt, describes a game as an activity between two or more
independent decision-makers striving to achieve their goals in a limited context
(the context takes the form of, e.g., the plot, props and rules of the game) (Abt,
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1970). A game can also be referred to as a form of entertainment (Klabbers,
2006). Finally, the term “serious game” is used in the subject literature. The
word “serious” allows distinguishing between the typically entertaining games
and the ones intended primarily to educate (Balcerak & Wozniak, 2016).

Games have been used for educational purposes for a long time. In the
course of playing the ancient game of chess, the medieval nobility learned war
strategies. During the American Civil War, the volunteers from Rhode Island
played the American Kriegsspiel, which was created in 1812 to train Prussian
war officers (Institute of Play, 2014). The first games required simple props.
Today, there are many types of games specified using such criteria as, e.g.,
teaching aids (card game, board game, computer game), knowledge level of the
participants (beginner or advanced), focus on individual work vs. teamwork.

In general, the method of gaming inherently involves applying the rules
of rational behaviour in conflict situations, i.e. the ones in which the result of
an individual activity is influenced not only by their behaviour, but also by the
actions of other individuals, with all of them presenting more or less conflicting
interests. Frequently, games refer to the principles of social interdependence,
result in a conflict between self-interest and that of the other party (the so-called
prisoner’s dilemma) or the entire group. The set of players (participants in con-
flict), the sets of their strategies and the set of all allowable situations and the
related winnings constitute the elements determining the game. Game theory is
investigating the rules for achieving optimal situations during the game, also re-
ferred to as equilibrium situations, and it is used to make decisions in economic
systems in the conditions of uncertainty to minimize the losses incurred by the
decision maker (Uniwersytet.pl, 2019). The effect of the game is similar every
time: the more knowledge acquired by the participant and the skills trained
while playing the game, or if the action strategy promoted by the game was
used, the more is gained in the course of the game.

The research on adult learning indicates that the majority of such individu-
als acquire knowledge based on a specific experience or living through some-
thing that makes them reflect on it and, thus, acts as an incentive for taking up
action (Kolb, 1984). The experience of positive feelings (e.g. satisfaction from
the team’s victory), but also negative emotions (e.g. frustration caused by the
difficulties arising during the game or a failure) result in, respectively: the desire
to repeat behaviours leading to success and avoiding the ones causing failure
(Dias, 2017). A well-designed game frequently stands for a simulation or a met-
aphor of reality, which is later easily recalled by the participants in the situation
of a specific problem and triggers a chain of behaviours that facilitate taking
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advantage of the acquired skills. The pleasure of participating in a game is as-
sociated with an opportunity to test oneself in new situations, overcome new
challenges, remain a part of the players’ community and finally of the entire
competition. Some psychologists believe that competition is a natural tendency
and aspiration followed by a human being. However, there is no clear evidence
whether people prefer to compete or to cooperate (Dolinski, 1998). Against this
background, the research results carried out by Chorab (2014) are interesting.
Polish undergraduates are aware that they remain competitors for their fellow
students on the labour market. Competition begins still in college, when stu-
dents support each other while learning, taking exams and struggling to earn
scholarships, the latter even tough not impressive, to some extent, motivate to
compete. It is worth noting that gamification not only allows independent learn-
ing, but also knowledge sharing (Reiners & Wood, 2014). Therefore, a strand
of cooperation, mutual education of the participants, searching for a solution by
asking questions another student, the game participant, can be introduced into
a game.

The term “gamification” was used for the first time in 2002 by a program-
mer N. Pelling (Misztal, 2015). Gamification uses game mechanics to modify
people’s behaviour — in the analysed case students and future employees. Gami-
fication is also referred to as “the combination of psychology and technology”
(Duggan & Shoup, 2013). Some authors define gamification as solely an idea of
integrating structure of the games into education (Hamari et al., 2014). However,
gamification is a broader concept than the previously discussed educational
games approached as a method possible to use by a teacher in a classroom.
Gamification is a solution that extends beyond university premises. Individual
tasks can be based on work (including learning) in the real world, in tradition-
al conditions. Just Press Play system can serve as an example, as it combines
what students do during and outside traditional classes with various tasks, merit
badges and other elements used in games (Decker & Lawley, 2013).

As indicated earlier, gamification goes beyond the university classroom. It
is a continuous process characterised by a longer time perspective. Huotari and
Hamari (2017) distinguished following aspects of gamification: affordances,
psychological mediators, goals, and the context. Implementing gamification
requires focusing on three principles — i.e. mechanics, dynamics and emotions
(Robson et al., 2015) — and providing appropriate conditions. They cover as fol-
lows (McGonigal, 2011):

1. clear definition of the goals and rules of winning,

2. the same rules for all players,
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3. twists and turns of action, adventures, challenges,

4. voluntary participation,

5. in-game communication system.

In addition, the rules of winning should be based on scoring, which trans-
lates into collecting points by students for completing individual tasks. To in-
crease the game attractiveness, points or grades can be called using original
names, neologisms based on the university profile or the studied course, etc.
Students can also be awarded badges. Participation in the game can be either
individual or a team one, i.e. points can be collected either by individuals or
teams (administrative groups). According to the idea of gamification, providing
feedback on the results should take place in real time (Zichermann & Cun-
ningham, 2011), which requires IT systems that allow recording activities, as-
signing tasks, generating rankings and providing an ongoing feedback. That is
why digital games, which present scores in a real time, can be the first step to
gamification (Bellotti et al., 2013; Brigham, 2015). It is wort noting that the
systematic literature review carried out by Wiggins (2016) revealed that several
authors use gamification and game-based learning interchangeably.

Gamification in tertiary education as the subject of scientific
discussion

The problem of gamification in terms of academic teaching is gaining impor-
tance. It is confirmed by the growing number of publications. After entering,
on March 10, 2020, the following query in the Scopus database: TITLE-ABS-
-KEY (“gamification” AND (“tertiary education” OR “higher education” OR
“universities” OR “academic teaching”)) 900 documents were retrieved. Figure
1 presents the number of studies indexed in the above-mentioned database over
the years. The first studies were developed in 2011.

As the information presented in Figure 2 shows, the largest number of pub-
lications addressing the issue of gamification in academic teaching was created
in the USA. When it comes to the European countries, this problem is most of-
ten discussed by the researchers from Spain, the United Kingdom and Germany.
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Fig. 1. Number of scientific publications addressing gamification at universities in
2011-2019.

Sources: Author's work with the use of analyses provided by Scopus database.
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Fig. 2. Countries with the largest number of scientific publications on gamification
in tertiary education.

Sources: Author’s work with the use of analyses provided by Scopus database.
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Using the VosViewer software, a “density map” was generated (see Fig. 3)
based on bibliographic data of the publications indexed in the Scopus database
and, in particular, the co-occurrence of keywords. This map allows us to find
out which issues are most often combined in scientific publications. Each point
on the density map is assigned a colour indicating the keyword density at that
point. By default, the colours range from blue through green to yellow. The
greater the number of keywords around the point and the higher the weight
of adjacent keywords, the closer the point colour to yellow. Conversely, the
smaller the number of keywords around the point and the smaller their weight,
the closer the point colour to blue. The main cluster, identified based on the
software, indicates the coexistence of 53 keywords including, e.g., activating
teaching, programme, artificial intelligence, computer, creativity, innovation,
e-learning and involvement.

Fig. 3 The visualization of density for the publications indexed in the Scopus da-
tabase.

Sources: Author’s work with the use of the VosViewer software.
Although there are many publications on the use of gamification in educa-

tion, empirical research of incorporating game elements in learning environ-
ments is still scarce (Dicheva et al., 2015). Therefore, it is justified to evoke

82



Katarzyna Piwowar-Sulej The Use of Gamification in Academic Teaching

relevant conceptual and empirical studies which focus on tertiary education.
The author primarily focused on the publications that make up the H-Core of
this research field according to the concept presented by Martinez, Herrera,
Loépez-Gijon, and Herrera-Viedma (2014). 30 articles presented in Appendix
(Table A1) make up the H-Core (documents placed above the H-Index of the
area). The purpose of this article is not to conduct a full literature review of
all available publications but to illustrate how gamification is approached in
tertiary education.

As far as meta-analyses (based on a systematic literature review) focused
on the use of gamification in education are concerned it is worth noting that —
according to the results of literature studies conducted by Caponetto, Earp and
Ott (2014) gamification is widely used in formal educational contexts, including
university courses (43%). In turn, literature studies carried out by Kocakoyun
and Ozdamli (2018) showed that university students were the second category
of the research sample frequently used in the studies related to gamification,
following the category of adults. There are also meta-analyses focused not only
on target group but also on the types of elements used in gamification (e.g lead-
erboards, badges) (Looyestyn et al., 2017) or design frameworks (Mora et al.,
2017).

Subhash and Cudney (2018) carried out a systematic literature review ad-
dressing the problem of gamification in tertiary education. They identified many
studies of conceptual nature. For example, Mayeret et al. (2014) created as-
sumptions for the purposes of simulation games’ evaluation. In turn, Holmes
and Gee (2016) developed the classification of methods for using games in ter-
tiary education (see Table 1).

Tab. 1. The concepts of using games in tertiary education.

Original name Characteristics
of the concept
Action Frame The combination of gameplay and game analysis. Teachers can use games to

demonstrate an idea or a principle to help students experience some idea or
event, or even study the game as a kind of a “textual” artefact. Teachers can also
include games into their course content. For example, political science can study
various government systems using Civilization V.

Structuring Frame Creating a game-based learning environment. This environment is based on
gamification. One of the applications of gamification is to transform science into
a game by adopting game elements and structures. These game elements can
include everything from leaderboards, merit badges or “achievements” to the
fully realized game narratives.
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Tab. 1. The concepts of using games in tertiary education — cont.

Original name

of the concept Characteristics

Bridging Frame Connecting people. Games can be used to initiate or strengthen interpersonal
contacts and networking between people from various academic programmes,
or even educational institutions and companies.

Designing Frame Changing the role of a student from a player into a game designer. Developing
a participatory culture. Teachers have to acquire skills related to programming
tools, to be able to teach students how to use these tools.

Sources: Author’s compilation based on Holmes & Gee, 2016.

In the tertiary education conditions, it has also been empirically proven that
gamification: in general increases students’ motivation (Fitz-Walter et al., 2011;
Fitz-Walter et al., 2012; Hew et al., 2016), is positively perceived by students
(Iosup & Epema, 2014; Villagras et al., 2014), generates positive attitudes if
students had previous experience with gamification (Fisher et al., 2013; Yildi-
rim, 2017), when combined with social networks allows achieving better learn-
ing results than using traditional e-learning courses (Dominguez et al., 2013;
De-Marcos et al., 2014; Tsay et al., 2018), increases attendance (O’Donovan
et al., 2013), increases material downloads and minimizes the gap between the
lowest and the top graders (Barata et al., 2013), yields better test results com-
paring to the groups which do not participate in gamification (Strmecki et al.,
2015), supports retaining information in the long-term memory, which allows
using it in the future (Pappas, 2015), positively affects students’ performance
through simple visualizing their behaviour, even without giving tangible re-
wards (Auvinen et al., 2015).

At this point, it is worth emphasizing that quantitative studies are more
preferred when compared to other types of research methods (Kocakoyun &
Ozdamli, 2018). The empirical publications presented above (including all 21
empirical studies included in Appendix) were based on case studies and often
used the experimental method. As Scepanovic et al. (2015) state, the same game
elements implemented in the same or similar manner but in different surround-
ings or courses may lead to opposing effects.

The issue of gamification is still valid. Further studies are being published
and show that gamification is a useful technique supporting problem solving in
terms of student involvement and motivation (Hitchens & Tulloch, 2018). How-
ever, gamification is also subject to criticism. Dominguez et al. (2013) — the au-
thors of most cited publication about gamification in tertiary education — found
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opinions that students prefer traditional activities because they do not think that
leaderboards are a good representation of who gets more knowledge about the
course. The other type of criticism is based on the statement that gamification is
focused on and develops external motivation at the expense of an internal one
(Banfield & Wilkerson, 2014). In addition, some authors claim that gamification
can support short-term user involvement only (Hamari et al., 2014; Hamari &
Koivisto, 2015) and even decrease intrinsic motivation (Kyewski & Krimer,
2018). This observation brings up a certain effect of novelty. After a period of
time, learners can simply get bored with this form of teaching.

Research methodology

The conducted research was a part of a larger research project dedicated to di-
verse teaching methods. It was carried out in three stages. The first stage cove-
red pilot studies performed in October 2019 during lectures regarding the extent
of knowledge on the concept of gamification. Since this concept was unknown
to students, the second research stage addressed the method of game-based le-
arning treated as the first step to gamification with the focus on digital games.

An auditorium survey was used in the course of the second research stage
which took place in October—November 2019. Auditorium survey consists in
gathering respondents within a certain space, usually in a room that is somehow
related to the category being examined, and next handing out questionnaires to
be completed. Unlike other survey techniques, in this case almost 100% return-
ability of the survey material is obtained, which affects the research reliability.
The presented studies were conducted at four Wroclaw universities: Wroclaw
University of Economics, University of Wroclaw, Wroclaw University of Envi-
ronmental and Life Sciences and Wroclaw University of Science and Technol-
ogy during the randomly selected scheduled lectures delivered by favourable
teachers.

The research covered students of such fields of study as economics, hu-
manities, natural and technical sciences (50 respondents in each group). The
survey data were collected by the research team which consisted of three re-
searchers from Wroclaw University of Economics. They explained the aim and
terms used in the questionnaire to the audience.

In the course of the third research stage, in January—February 2020, a quali-
tative approach was used based on an in-depth interview method with the repre-
sentatives of the above-mentioned universities — students (four interviews with
members from each group, duration of one interview: half an hour). In this way,
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the information regarding students’ experiences related to the research subject
was collected. In-depth interviews take the form of face-to-face conversations
aimed at obtaining more detailed information or a deep understanding of a par-
ticular subject matter (Patton, 1987).

Research results

As indicated above, the research problem addressed in various publications comes
down to the mechanisms and results of applying gamification in higher education
(achieved by different groups, as part of various courses, using various elements
of gamification). The research purpose presented in this article is to determine
the popularity of digital games compared to other teaching methods and to obtain
information about the practice of using gamification in academic teaching.

The respondents were requested to specify what kind of teaching methods
are most often and least often used at their universities. In addition, they were
asked to arrange eight teaching methods in a sequence from 1 (the most popular
method) to 8 (the least popular method). Table 1 presents the results for each
student group and the summary results for all respondents. It is noticeable that
lectures represent a dominating teaching method applied at universities.

The previous research, conducted outside Poland, covered the implementa-
tion of games and different mechanisms of gamification in business education
(Fisher et al., 2013), medical education (Nevin et al., 2014), computer science
education (Pirker et al., 2014), media studies (Hitchens & Tulloch, 2018), pri-
mary teacher education (Cézar-Gutiérrez & Sédez-Lopez, 2016), engineering
faculties (Iosup & Epema, 2014; Markopoulos et al., 2015; Borras-Gene et al.,
2016). However, they did not present how popular game-based learning actu-
ally is in different faculties. Table 2 shows that, in the research sample, digital
games are the least frequently used teaching method in such fields of study as
humanities, natural and technical sciences.

The respondents were presented with the selected competences to be de-
veloped using various teaching methods. The list of competences included,
e.g.: the ability of creative thinking, interpersonal communication, assertive-
ness, decision-making, the ability to search for information. Digital games
are recognized by the respondents as the most effective method for devel-
oping risk-taking skills regarding all groups of respondents analysed sepa-
rately. Taking into account the total indications provided by all respondents
(n=200), it should be stated that games are considered an effective method for
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developing risk-taking skills, however, this predominance is not statistically
significant as 49 respondents indicated games, whereas the second indication
— a discussion was selected by 38 people. In most cases, games “lost” to the
discussion method considered the most effective in the development of not
just the abovementioned competences, but also, e.g., in teaching tolerance.
High level of performance-avoidance orientation in the research sample can
explain these research results. Performance orientation is an important factor
in determining learning outcomes after implementing gamification (Hakulin-
en & Auvinen, 2014).

Tab. 2. The popularity of using games comparing to other teaching methods.

Total scores by field of study
Teaching (the fewer points, the more popular the teaching method) o
Total indications
method . - . technical
economics humanities natural science ;
science

Lecture 52 86 62 74 274
Discussion 169 121 155 146 591
Project method 127 217 158 124 626
Case study 184 244 221 229 878
Brainstorming 239 202 274 216 931
Coaching 358 313 273 259 1203
Role playing 357 303 284 277 1221
Digital game- 309 314 356 321 1300
based learning

Source: Author’s research.

In-depth interviews provided information on the situations of using digital
games in tertiary education. First of all, at economics courses, games are used in
teaching subjects related to strategic decision making. It refers to such subjects
as marketing, financial management or strategic management. Students make
market decisions either individually or collectively and next receive a report
presenting the results of their decisions. Frequently, games require a good com-
mand of English and describe non-existent products or currencies. For some
people, participating in such a game is a big mental effort. Moreover, they do
not quite comprehend why the particular, rather than different game results were
achieved.

Digital quizzes are a solution well-known to students of all faculties and
associated with a lot of fun. As Griinewald et al. (2013) stated, all kind of quiz-
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zes fit into a gamification system. Kahoot is the most commonly used appli-
cation for this purpose according to the respondents. It confirms the analyses
carried out by Kocakoyun and Ozdamli (2018) who found that mobile environ-
ments are the most frequently used ones. The test is created on https://create.ka-
hoot.it/ website, whereas the answers are provided on https://kahoot.it/ website.
Questions must be presented with the use of an overhead projector or a separate
screen and the answers are entered by clicking the appropriate answer symbol
on the smartphone (after entering the code in the application or on the website).
After completing the quiz, the answers can be downloaded and analysed, in the
case of providing answers after logging into the application students can track
their own progress, which means dealing with one of the gamification elements
in the form of continuous feedback on the results achieved by the user. This
feedback — following an opportunity of getting extra points — is the second
most effective game element in the context of increasing students’ motivation
(Scepanovic et al., 2015).

The above solutions are used by younger teachers, i.e. PhD students and
employees up to about 40 years of age. It is worth mentioning that the research
carried out in Spain did not reveal any differences in using gamification by
teachers’ age (Marti-Parrefioa et al., 2016).

The conducted interviews show that gamification is not used as a broader
concept than the previously discussed educational games. Games (traditional or
digital) are included among the methods used in a classroom. Gamification — as
indicated above — is a solution with a longer time perspective, a continuous one
and extending beyond the university premises.

Conclusions, limitations and directions for further research

It is impossible to imagine academic classes in the 21st century without using
active and modern teaching methods. They facilitate knowledge transfer in an
interesting way, teach creative problem solving, arouse students’ interests and
allow gaining new experiences. Moreover, students’ emotional involvement is
also important in the course of the learning process. Hence, there is a growing
interest in using gamification in academic teaching.

As the presented literature review shows, there is a lot of evidence con-
firming the effectiveness of using games and gamification based on them. The
empirical research carried out for the purposes of this article indicates marginal
application of digital games in the teaching process at various fields of study,
i.e. economics, humanities, natural and technical sciences. The respondents in-
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cluded in the research sample — students of Wroclaw universities — are not fa-
miliar with the concept of gamification. In addition, certain specificity in using
games was revealed. This method is applied by younger academic teachers.

Leaderboards aggregating progress of a working team and comparing it
with other teams are used in the world of business. In education, gamification
can be extended into more than one administrative group or university. The ap-
plication of leaderboards can result in all students representing a given group/
faculty/field of study/university finding themselves on the same side. Team’s
overall progress can be accelerated through cooperation and mutual assistance
in identifying and adopting better learning strategies. The problem of inter-uni-
versity gamification has not yet been analysed. It is, therefore, an interesting
challenge for both practitioners and scientists in the field of tertiary education.

The research conducted in Spain shows that teachers employed at private
universities present a much more positive approach to gamification than those
at public universities (Marti-Parrefioa et al., 2016). It seems worth taking up re-
search on the approach of Polish academic teachers to using digital game-based
learning and gamification (in the cross-section of age, gender and workplace).

Finally, the small size of the research sample (200 respondents, 50 from
each university) is the limitation of the research process presented in this article.
It is, therefore, worth continuing the research covering a representative sample
of not only students, but also academic teachers. Moreover, a question arises
whether gamification is an equally effective method in the context of different
university courses. The above-presented issues can be determined by the na-
tional culture, therefore it is worth carrying out studies with the use of methods
utilized in foreign countries and compare the results of similar studies.



Appendix

Table A1. Documents indexed in the Scopus data base that make up H-Core.

No.

Bibliographic data

Type of
study

Number of
citations
received

Dominguez, A., Saenz-De-Navarrete, J., De-Marcos, L., Ferndndez-Sanz,
L., Pagés, C., & Martinez-Herrdiz, J.-J. (2013). Gamifying Learning Expe-
riences: Practical Implications and Outcomes. Computers and Education,
63, 380-392, doi: 10.1016/j.compedu.2012.12.020.

empirical

623
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