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Abstract: Gamification in education refers to the application of game design elements and game principles in teaching with the
goal of increasing students’ motivation and engagement, which contributes to more successful achievement of learning
outcomes. Gamification can be used in education at different levels, from primary and secondary schools to universities and
adult education. An analysis of the literature on the use of gamification in education has shown that it is more common in
university education and less common in primary and secondary schools. Nonetheless, experience shows that games and
numerous digital tools are successfully used in schools for the purpose of gamification, although this is generally not supported
by the relevant research published in the papers. The research presented in this paper represents a systematic review of the
literature on relevant research on the use of gamification in primary and secondary schools to explore the field and make
recommendations for future research. The conclusion is that research on gamification should continue to suggest appropriate
pedagogical and technological frameworks which would facilitate the use of gamification in schools by teachers.
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Introduction

The term gamification has gained great interest and popularity since 2010 and the concept was introduced in 2002 by a
British programmer Nick Pelling (Dreimane, 2021). Although there is no single definition of gamification applicable to
different fields such as education, marketing, healthcare, business, etc., today it is most often described as the
application of certain elements and principles of game design in a context that is different from games (Dichev &
Dicheva, 2017). The purpose of gamification is not to exclusively include digital games, but to gamify activities through
some game-based elements such as avatars, badges, virtual points, levels, stories, challenges, leaderboards, awards, etc.
(Gibson et al., 2013; Toda et al., 2020).

Gamification in education refers to the application of elements of game design and game principles in the classroom to
increase student motivation and engagement. Gamification uses mechanics, aesthetics, and thinking from the player's
point of view to engage students and promote learning and problem-solving (Osatuyi et al., 2018; Pal’'ova & Vejacka,
2020).

In theory, the use of gamification in education can improve student engagement by transforming tasks into games that
motivate students through rewards when they succeed and can also encourage desirable behaviour change. The use of
gamification elements promotes students’ motivation and engagement in the classroom, and furthermore, successful
adoption of learning outcomes (Martinez-Hita et al., 2021; Park & Kim, 2021; Plantak Vukovac et al., 2018).

In practice, gamification has shown significant results in creating more accessible and cost-effective e-learning
materials compared to digital games. The main difference between gamification and educational (serious) games is that
gamification does not require a complete digital game design (Rugelj, 2015), which is an advantage from a financial
perspective. Another advantage of gamification is that various elements of game design can be used and applied in
simple digital tools such as learning management system (LMS) and quiz tools (Vrcelj et al., 2021). Due to its simplicity,
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gamification is much more suitable for implementation and enforcement in primary and secondary education, than
learning with the help of specially designed educational games.

Although gamification can be used in education at different levels, from primary and secondary schools to universities
and lifelong learning programmes, the analysis of literature on the use of gamification has shown that it is more present
in university education and less in primary and secondary schools. Therefore, this paper focuses on primary and
secondary schools with the aim of contributing to systematic research on gamification at these levels of education.

The paper presents the systematic literature review (SLR) (Okoli, 2015; Okoli & Schabram, 2010) of relevant research
on the use of gamification in primary and secondary schools to explore the field and make recommendations for future
research. The research identified the level of education, teaching model, subject, methods and activities of learning and
teaching used in gamification, which digital tools and game design elements are used in gamification, the nature and
aim of research on gamification, and whether gamification has a positive impact on students and in what ways. The
data collected with the SLR was used to create recommendations for future research on gamification in education,
particularly in primary and secondary schools.

Literature Review

In their review paper, authors Dichev and Dicheva (2017) examine the impact of gamification on increasing motivation
and developing student engagement in teaching by using elements of game design in educational settings. They also
critically examine how the use of game design elements affects the achievement of educational outcomes. The authors
conducted their SLR study mainly at the university level, and only a very small percentage of 13.7% related to primary
and secondary education (K-12 level). Out of 51 papers selected for detailed analysis, only 7 are related to education in
schools. The research included various elements related to gamification, such as learning subjects, game elements,
learning activities, and gamification achievement test scores. The authors noted the positive impact of gamification in
educational settings but pointed to the growing number of studies on the effectiveness of gamification in educational
contexts that are unconvincing and insufficiently supported by evidence.

Authors Mora et al. (2017) conducted a systematic literature review on gamification at the university level. The focus of
the review is to examine the framework for the development of gamification considering the age-appropriateness of
students and the type of elements of gamification in higher education environments. The conclusion of the review
showed the dominance of gamification elements in business environments, while the available gamification tools were
much less present in general activities such as education and health. The authors note that most publications in higher
education do not follow the formal design of the gamification process. Moreover, most publications focus on describing
experiences, i.e., the so-called. "ad hoc method" and thus do not contribute to the research of other researchers and
teachers.

Toda et al. (2020) conducted research and produced a paper that does not follow the methodology of a systematic
literature review but describes taxonomies or frameworks for classifying and describing gamification elements. The
authors also proposed their own taxonomy by classifying gamification elements into five categories and listing the
advantages and disadvantages for each of the categories. The authors are expecting that future more comprehensive
research will provide guidelines for implementing gamification in the classroom and bring these guidelines closer to
teachers.

In the review paper (Hamari et al., 2014) authors conducted a systematic review of the literature on gamification in
general (not just in education) to determine if gamification is useful. They emphasized the motivational possibilities of
gamification and examined its impact on the psychological aspects of motivation. They concluded that the effects of
gamification are positive in almost all studies analysed, but that more research is needed to confirm this, especially
since the research mainly uses qualitative methods.

One of the most recent reviews (Nieto-Escamez & Roldan-Tapia, 2021) examines the experience of using gamification
in secondary schools and universities during the pandemic COVID-19. The paper does not use SLR methodology, and
the authors describe 11 case studies on the use of gamification, grouped by subject or field (chemistry, biology,
medicine, computer science, business). They analysed the impact of gamification on student motivation and learning
outcomes and found them to be positive, but also concluded that more research is needed to confirm this, especially
since there was no comparison with learning outcomes in a traditional setting without gamification.

The paper (Plantak Vukovac et al., 2018) presented research on gamification in primary and secondary schools. The
research included a survey of teachers about the use of gamification elements in classroom activities and about their
attitudes towards gamification in general. The results showed that only one third of the participants were familiar with
the concept of gamification, while the rest had never participated in professional training on gamification. The authors
pointed to a large gap in the educational system, where teachers reported a lack of knowledge when talking about
gamification, a lack of time, and a lack of interest in improving teaching methods.

A study of the existing literature showed that gamification is prevalent in higher education, which means there is a
scarcity of work showing the results of gamification in elementary and secondary schools. Based on the review of the
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work, it can be concluded that there is still a need for a new, high-quality, systematic review of the literature which
would prove the sustainability of the long-term benefits of gamification for educational purposes. Since most of the
research was conducted in higher education institutions, the authors of the reviews see the possibilities for further
research in other educational settings such as elementary and secondary schools. Overall, the authors conclude that the
use of gamification elements increases student motivation and engagement. However, they point out that many
empirical studies in recent years have focused on descriptive evidence of gamification's effectiveness and that it is
difficult to draw valid conclusions from such studies. Therefore, they emphasize the importance of continuing research
in this area.

Methodology

This study follows a guide for conducting a systematic literature review (SLR) by Okoli and Schabram (2010) which
was developed for information science research and meets the needs of authors who combine social science and
technical science research methods, which is very common in the field of e-learning as learning using information and
communication technology. SLR is divided into following primary steps (Okoli, 2015; Okoli & Schabram, 2010) namely:
(1) identify the purpose and define the research questions, (2) establish the protocol, (3) search databases for
literature and apply practical screen, (4) appraise quality, (5) extract data, (6) synthesize studies (analysis), and (7)
present and discuss the findings.

Purpose and Research Questions

The purpose of this systematic literature review is to explore the field of gamification in education with a focus on
elementary and secondary schools to provide recommendations for future research. This goal will be accomplished by
answering the following research questions:

Q1: For which educational levels, instructional models, subjects, teaching methods and activities is gamification used?
Q2: Which digital tools are used for gamification?

Q3: Which elements of game design are used for gamification?

Q4: What kind of research has been done on gamification and what is its goal?

Q5: Does gamification have a positive impact on students and in what ways?

This systematic literature review focuses on the use of gamification at the primary or secondary level, and it is
important for future research to know whether gamification occurs in face-to-face (f2f) instruction, online instruction,
or in a hybrid instructional model. It is also important to investigate for which subject (e.g., mathematics, history,
computer science) or domain (e.g., STEM, foreign language learning) gamification is used, as well as for which teaching
methods and activities (e.g., new content learning, homework, problem-based learning, tests, discussions).

Based on Q2, the authors want to investigate which digital tools (including digital games) and learning environments
are used in gamification and whether they are all available as free/commercial tools or whether they are proprietary
tools developed by the authors themselves. They also need to determine whether one or more elements of game design
are used and what those elements are (Q3).

Based on Q4, the authors want to determine what type of research has been conducted on the success of gamification
(qualitative, quantitative, or mixed) and which evaluation methods were used in the research (e.g., interview,
questionnaire, experiment) and what was the goal of the research. It is particularly important to determine whether
and how gamification has positively impacted students (Q5) - whether it has influenced increased motivation, greater
satisfaction, greater learning success, improved communication, or some other aspect related to student engagement in
the educational process.

All research questions were selected to address the goal of conducting research on gamification in school-based
education of students. In this area, it is important to determine the educational level, instructional model, subject, and
teaching methods and activities used for gamification (Q1), the digital tools (Q2) and game design elements (Q3) used
in gamification, the nature and purpose of the research on the success of gamification (Q4), and whether gamification
has a positive impact on students and in what way (Q5). All data collected will be used to determine recommendations
for future investigation in the area of gamification in elementary and secondary schools and for future scientific work.

Protocol

As part of the protocol established prior to the implementation of the SLR, it was determined that this research should
include work related to gamification in education in elementary and secondary schools, published in English journals
and conference proceedings over the past five years. The protocol included the two main bibliographic databases for
literature searches in this area, namely Web of Science and Scopus. English search terms (keywords) were also
selected. In addition, other inclusion and exclusion criteria were selected for the papers, which are explained in the
following subsections. The roles of three authors are agreed upon and tasks assigned during this step.
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Searching for Literature and Practical Screen

In order to find the papers related to gamification in primary and secondary education (and not in universities and
adult education, such as courses or the like), the restrictions were placed on the abstract where the protocol searched
for the keywords ,education®, ,learning*, ,teaching”, ,elementary®, ,primary*, ,secondary”, ,K-12“ and abstracts with the
keyword "university" were excluded. A search using the same query in Web of Science and Scopus yielded 291 articles.
The search query in the Web of Science database was: TI=(gamif*) AND (AB=(learning) OR AB=(education) OR
AB=(teaching) OR AB=(K-12)) AND (AB=(elementary) OR AB=(primary) OR AB=(secondary)) NOT (AB=(university) ), and
the search query in the Web of Science database was: TITLE ( gamif* ) AND ABS ( teaching ) OR ABS ( learning ) OR ABS
( education ) OR ABS ( K-12 ) AND ABS ( elementary ) OR ABS ( primary ) OR ABS ( secondary ) AND NOT ( ABS (

university ) ).

Since the query found a large number of papers that met the search criteria, it was necessary to perform a practical
screening or reduce the number of papers by applying some basic inclusion and exclusion criteria. In this way, many
articles were excluded without in-depth review or reading.

In addition to the abstract restrictions applied previously, basic restrictions were applied regarding the year of
publication, and only recent articles published between January 2018 and January 2022 were considered. In addition,
only articles from English-language journals and proceedings were considered. After applying the basic exclusion and
inclusion criteria listed in Table 1 and deleting duplicate studies, 154 papers remained.

Table 1. Basic Inclusion and Exclusion Criteria

No Inclusion criteria Exclusion criteria

1. Studies from 2018 do 2022 Studies older than 2018

2. Primary studies published in journals and conference proceedings Literature reviews and book chapters

3. Papers that are written in English Papers that are not written in English
Quality Appraisal

In the next phase, quality assessment continues, i.e., the exclusion of articles that are of insufficient quality based on the
reading of summaries or a cursory review of the texts without in-depth reading. The quality criteria are listed in Table
2.

The exclusion criterion was again applied to papers related to higher education that could remain among the selected
studies because the abstract of the paper did not highlight the educational level to which the research referred and had
not been excluded in the previous step. The exclusion criterion was also applied to papers that contained only an
abstract in English but whose content was written in another language. A cursory reading excluded papers that did not
conduct research or describe the results, papers that did not refer to the teaching process, papers that did not list
elements of gamification and/or digital tools, and papers that did not describe true gamification but used a game in
education or Game Based Learning (GBL).

Table 1. Additional Inclusion and Exclusion Criteria

No Inclusion criteria Exclusion criteria
1. Papers describing research results Papers in which the results of the research are not described,
or the research has not yet been conducted
2. Papers written entirely in English and Papers in which the abstract is available only in English or are
available as full text not available as a full text
3. Papers that relate to the teaching process Papers that do not relate to the teaching process
4. Papers that relate to elementary and Papers that relate to university students or adult learners

secondary students

5. Papers that list the elements of gamification Papers that do not list the elements of gamification and/or
and/or digital tools digital tools presented

6. Papers that describe the use of gamification Papers that describe the use of games or GBL

The two authors manually critically screened the abstracts of the extracted 154 papers to check whether they should be
included in further analysis. The authors used a quality appraisal checklist relied on a 4-point scale. For each of the 6
inclusion/exclusion criteria, the authors (coders) had to decide whether they met one of the options: ‘yes’, ‘no’,
‘unclear’, and ‘n/a’.

Reliability was assessed through an intercoder agreement (O’Connor & Joffe, 2020). Percentage agreement was used to
measure intercoder agreement since the only challenge was to identify papers describing research with primary and
secondary school students that present research findings. Percentage of decisions that are agreements (both coders
agree on how to code a paper) was calculated. Agreement between coders was .88. For most of the papers, both
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reviewers marked the list element "Research results are described" with the N/A option and these papers were
excluded from further analysis. After all criteria were met, 20 articles remained for detailed analysis.

Data Extraction

After identifying all articles that should be included in the review, it is necessary to systematically extract the
corresponding data from each of the described studies. All citations were exported from the Scopus and Web of Science
databases. The concepts were separated from the research questions, and the text was coded exactly as it appeared in
the English-language articles. The text was coded by the researchers, i.e., no special software tool was used because
only a small number of studies need to be analysed and errors (e.g., misspellings) are easier to detect. The collected
data on the articles were inserted into Microsoft Office Excel and analysed in the following step.

Considering that there were only 20 papers left, both authors independently prepared the spreadsheets with extracted
data, and the final control was performed by the third author. As a result of this phase, a detailed final table with data
was prepared for 20 works that were analysed in the next step.

Analysis

To sum up, the database yielded a total of 291 papers. After applying the criteria, 20 papers remained for analysis in
this study (Figure 1).

Applying include and exclude Applying include and exclude
- eriteria from Table 1. criteria from Table 2.
Query | . " 1540 :
291 papers Deleting duplicate studies 154 pupers > 20 papers
— —™

Figure 1. Flow of the SLR Process

The analysis step, also known as synthesize studies (Okoli, 2015) involves combining the facts extracted from the
studies by using quantitative approach. As described earlier, using basic and additional inclusion and exclusion criteria,
this study only considers papers that relate to primary and secondary school students and in which the described
research findings are available. Of these 20 papers, 19 are from scholarly journals and only one is from a conference
proceeding.

Figure 2 shows the number of articles to be analysed by year of publication. Most of the studies were conducted in 2021
(7 studies). Considering the countries where the studies were conducted, most of them are from Spain (7 studies),
while other countries are represented with one or two works each. Territorially, 11 papers were published in European
Union countries, while other papers (9) were published in different Asian countries. The synthesis of other results is
presented in Table 3 which shows the list of papers with codes ID1, ID2, to ID20 used in the rest of the paper. In the
next chapter, the findings of the SLR are discussed in terms of the defined research questions.

0 I I I I I
2021.

2018, 2019, 2020. 2022,

Number of papers
I~ w F-Y w o ~J

Figure 2. Number of Papers by Year
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Table 3. Description of Studies Based on Analyzed Characteristics

Paper Context Digital tools Elements of game N Type of the Results
design research
ID1 Spain Comb. of Stories, avatars, 44 Quantitat. Positive: more
(Martinez-Hita  4th grade of various tools challenges, points, Quasi-experiment  successful
etal, 2021) primary school leaderboards, with pre-posttest  achievement of
History badges, awards, learning outcomes
F2f model progress bars
ID2 Spain ClassDojo Points, avatars, 21 Quantitat. Positive:
(Barahona 1st grade of system awards, stories, Empirical promoting positive
Mora, 2020) secondary school feedbacks/ progress research (points student behaviour

Spain, English, bars from the system), in the instructional

History observing process

Hybrid model students

ID3 Spain PeerWise Levels, points, 60 Quantitat. Positive: more
(Pozo Sanchez  4th grade of badges, Quasi-experiment intense
etal, 2020) primary school leaderboards with a communication

Native language questionnaire and interaction

(Spanish) between students

Hybrid model

ID4 South Korea Science level up  Points, 140  Quantitat. Positive: increased
(Park & Kim,  Final grades of leaderboards Pre-post surveys student motivation
2021) primary school

Physics,

chemistry,

biology

Online (COVID-

19)

ID5 Cyprus ClassDojo Badges, avatars, 16 Mixed methods Positive: increased
(Hursen & Bas, 4th grade of leaderboards Quantitat. (pre- student motivation
2019) primary school post test)
Science Qualitat.
F2f model (interview with
students and
parents)
ID6 Saudi Arabia Proprietary Points, levels, 58 Quantitat. Partly positive:
(Alshammari,  6th grade of system badges, rewords, Experiment (pre-  more successful
2020) primary school feedbacks, post test, attitude  learning and

Native language leaderboards survey) increased

(Arabic) students’

Hybrid model motivation and
satisfaction but
without impact on
students’
confidence and
attention

ID7 Spain Proprietary Points, feedbacks 489  Quantitat. Positive: more
(Otero-Agraet All grades of application Quasi-experiment  successful
al, 2019) secondary school with testing of achievement of
F2f model skills practical skills
ID8 Hong Kong Edmodo Points, 72 Mixed methods Partly positive:
(Lam et al,, 4th grade of leaderboards Quantitat. (quasi-  increased
2017) secondary school experiment with students'

Foreign language pre-post test, motivation but

(English) Edmodo without impact on

Hybrid model messages) more successful

Qualitat. achievement of
(interview with learning outcomes
students and
teachers)
ID9 Japan Kahoot! Points, 120  Mixed methods Positive:
(Anunpattana  Primary school leaderboards Quantitat. challenges have
etal, 2021) All subjects (Kahoot! quizzes positive impact on

F2f model results) students’

Qualitat. motivation and

(interview with
students)

more successful
learning
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Table 3. Continued

Paper Context Digital tools Elements of game N Type of the Results
design research
ID10 Croatia Proprietary Points, 54 Mixed methods Partly positive:
(Jagustetal, 2nd and 3rd application leaderboards, Quantitat. (quasi-  increased
2018) grade of primary Math Widget stories, challenges experiment: log students'
school analysis) achievement level
Mathematics Qualitat. in learning
F2f model (interview with mathematics, but
group of demotivating
students) effect of
competition on
some students
ID11 Greece Moodle Badges, progress 22 Quantitat. Positive: increased
(Dimitriadou,  5th grade of bars, avatars, levels, Survey student interest
2018) primary school stories and motivation for
Foreign language learning
(English)
Hybrid model
ID12 Portugal, UK Mobile Points, badges, 98 Quantitat. Positive: increased
(Leitdo etal,  Final grades of application leaderboards (PBL) Pre-post survey student motivation
2022) primary school Ocean Literacy
Biology
Hybrid model
ID13 Malesia Kahoot! Points, 31 Quantitat. Positive: more
(Idris et al,, 3rd grade of leaderboards Quasi-experiment  successful
2020) primary school with a pre-post achievement of
Foreign language test learning outcomes
(English)
F2f model
ID14 Spain Proprietary Points, 217  Quantitat. Positive: increased
(Sanchez- Primary school mobile leaderboards Test, survey student motivation
Rivas et al., Natural Sciences application
2019) F2f model
ID15 China Proprietary Points, 57 Mixed methods Positive: improved
(Li & Wah Chu, 4th grade of application leaderboards Quantitat. (tests) reading skills, such
2020) primary school Reading Battle Qualitat. as speed,
Native language (interview with vocabulary, and
(Chinese) students, parents, comprehension
F2f model teachers)
ID16 Hong Kong Kahoot! Stories, >600 Mixed methods Partly positive:
(Lam & Tse, Primary and Quizlet, web leaderboards Quantitat. (tests, gamification has a
2022) secondary school  apps for surveys for positive effect on
English, Chinese, drawing students and students, but it has
mathematics teachers) not been
F2f model Qualitat. concluded
(observations in whether some
classroom, gamification
interview with strategies are
teachers) better than others
ID17 Saudi Arabia Proprietary Points, 123 Quantitat. Partly positive:
(Ghaban, Primary and platform leaderboards, Surveys, pre-post  improvement in
2021) secondary school =~ Madrasati, progress bars tests digital skills and
All subjects applications abilities, but the
Online (COVID- Wordwall, lack of
19) Quizizz, physical/verbal
Liveworksheets interaction with

other students
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Table 3. Continued

Paper Context Digital tools Elements of game N Type of the Results
design research

ID18 Brazil, Spain Escape room, Points, 56 Quantitat. Partly positive:

(Lopezetal,  Primaryand other online leaderboards, Surveys for students’ progress

2021) secondary school  gamesand tools progress bars, teachers in acquiring

STEAM subjects rewards mathematical
(mostly skills, but some
Mathematics) teachers without
F2f model the knowledge
about using
gamification
ID19 China Proprietary Points, badges, 41 Mixed methods Positive: improved
(Meng et al,, 4th and 5th grade  application leaderboards, levels Quantitat. (pre- reading skills, such

2021) of primary school  Reading Battle post surveys) as speed,

Foreign language Qualitat. vocabulary, and
(English) (interview with comprehension
F2f model students and

teachers,

observations)

ID20 Spain DeviantArt, Los  Points, 156 Qualitat. Positive: improved
(Ricoy & 3rd grade of Cokitos, tools leaderboards, Students’ and awareness about
Sanchez- primary school for drawing rewards teachers’ e-diaries  environmental
Martinez, Ecology protection,

2022) Hybrid model improved digital

skills
Findings

Q1: For Which Educational Levels, Instructional Models, Subjects, Teaching Methods and Activities is Gamification Used?

Educational level was considered as part of the analysis. Twelve papers (ID1, ID4, ID5, ID6, ID10, ID11, ID12, ID13,
ID14, ID15, ID19, ID20) described research at the primary educational level, 4 papers described research at the
secondary level (ID2, ID3, ID7, ID8), and 3 papers described both primary and secondary educational levels (ID16,
ID17,1D18).

In addition to the educational level covered by the papers, the instructional model was also examined, resulting in the
following data: 11 papers (ID1, ID5, ID7, ID9, ID10, ID13, ID14, ID15, ID16, ID18, ID19) included a face-to-face model, 7
papers included a hybrid model (ID2, ID3, ID6, ID8, ID11, ID12, ID20), and only 2 papers described the implementation
of gamification exclusively online (ID4, ID17). It should be noted that both papers that included an online teaching
model were conducted during the COVID-19 pandemic. In the hybrid teaching model, gamification is used during the f2f
phase (ID3) or both phases. ID8 is used to promote motivation during the online teaching phase.

After dividing the studies into categories according to the teaching model, the papers are categorized according to the
subjects or areas in which gamification has been applied. Although most papers describe the application of gamification
in one subject, it should be noted that some papers describe its application in multiple subjects or areas. The most
common areas incorporating elements of game design are science and foreign language learning, with 6 papers in each.

Natural sciences refer to: Physics (ID4, ID14), Mathematics (ID10, ID16, ID18), Biology/Nature (ID4, ID5, ID12, ID14,
ID20), Chemistry (ID14, ID18). The most frequent foreign language (6 papers) is English (ID2, ID8, ID11, ID13, ID16,
ID19). It is followed by learning the native language and literature (5 papers: 1D2, ID3, ID6, ID15, ID16) and history (2
papers: ID1, ID2).

In 2 contributions (ID9, ID17), the authors state that all subject areas are covered (without explicitly mentioning the
respective subject). One contribution (ID7) refers to the contents of first aid.

Gamification and game design elements were mainly used in learning new content (ID1, ID4, ID5, ID6, ID8, ID12, ID16,
ID17, 1D18, ID20). Contributor ID7 used gamification to acquire new practical skills as one of four learning and teaching
methods for mastering first aid techniques. In ID19 students are mastering reading in English as a foreign language. In
learning new content, some contributions took a special approach, such as ID1, where historical content is taught using
the method called "historical thinking". ID12 and ID20 also stand out for their tailored approach to learning
biology/ecology, where students master a special concept called "Ocean Literacy” in ID12 and acquire new habits and
knowledge about paper/plastic recycling, electricity, and water consumption in ID20.

Some papers (ID9, ID11, ID13, ID14, ID15, ID17) use gamification and game design elements to test students through
online quizzes for the purpose of formative assessment. Some other papers (ID6, ID10) use gamification and game
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design elements to practice tasks, but also for formative purposes. Of all the papers organized by type of assessment,
paper ID6 stands out because in addition to formative assessment, gamification and game design elements are used for
summative purposes, i.e., to assess what has been learned. Moreover, ID2 and ID5 use game design elements to practice
tasks in the form of homework, while ID2 and ID3 promote collaboration and interaction among students. Of all the
works, ID5 and ID20 stand out because they involve parents in the whole process.

In conclusion, gamification and game design elements are mainly used for elementary students in a variety of subjects
from the natural and social domains. They are used in face-to-face classes or in a hybrid instructional model and, to a
lesser extent, exclusively online. Gamification is used in learning new content, but even more commonly for the purpose
of formative assessment of various subjects, especially in elementary education for activities such as homework,
knowledge tests, and practice assignments.

Q2: What Digital Tools are Used for Gamification?

The analysis of the papers showed that some contributions (ID6, ID7, ID10, ID12, ID14, ID15, ID17, ID19) implemented
their own applications, while others used publicly available digital tools and platforms. The ID10 uses Math Widget
proprietary application, developed as part of the SCOLLAm project. Math Widget is a custom mobile learning platform
used in lower elementary classrooms to create interactive scenes in the teaching process and practice math material.
ID7 authors use their own application to master first aid techniques, while ID12 authors use their own mobile
application Ocean Literacy to master the content of biology subject. ID15 and ID19 use proprietary tool Reading Battle
to practice reading and vocabulary learning for Chinese as a native language (ID15) and English as a foreign language
(ID19). Also, worth mentioning is the work of ID17, which created an entire platform for online instruction in all
subjects during the COVID-19 pandemic at the state level.

Authors ID2 and ID5 use the free application ClassDojo, which is primarily intended for awarding points based on
student behaviour in the teaching process. Some authors use digital tools, applications, and platforms commonly
known in schools, e.g. Moodle (ID11), Kahoot! (ID13, ID16), Edmodo (ID8), while the other part of authors use very
specific applications such as Level Up! (ID3), Peer Wise (ID4), and Los Cokitos (ID20). Unlike Level Up! which is an app
designed as an adventurous role-playing game, Peer Wise is a more serious platform that allows students to answer
questions and have a discussion among students on the platform. The Los Cokitos application contains a combination,
i.e., several types of games such as memory games, puzzles, jigsaw puzzles, etc.

Q3: What Elements of Game Design are Used for Gamification?

As part of the analysis, elements of game design used for the purpose of gamification in teaching processes were
observed. According to the collected data, most of the works (8) use a combination of two game design elements (ID4,
ID7,1D8, ID9, ID13, ID14, ID15, ID16), 4 works (ID5, ID12, ID17, ID20) use three elements, while others use more than
three game design elements.

The work with the most game design elements is ID1, and the game design elements included in it are stories, avatars,
challenges, points, leaderboards, badges, awards, progress bars. Most often two game design elements are used in
combination, namely points and leaderboards (ID4, ID8, ID9, ID13, ID14, ID15). This design is generally used very
frequently because it is easy to implement. Figure 3 shows the representation of the game design elements.
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Q4: What Kind of Research has Been Done on Gamification and What is its Goal?

Of the 20 observed works, with the exception of work ID20 with qualitative research (analysing students’ and teachers’
e-diaries), all the others use a quantitative type of research. In addition, papers ID5, ID8, ID9, ID10, ID15, ID16, and
ID19 use additional qualitative research through interviews, reading electronic diaries of students and teachers, or
through observations. This is also the case for ID5, which aims to investigate the impact of gamification on students'
motivation to learn science subjects and students' and parents' attitudes toward gamification. ID8 surveyed students
and teachers with the goal of finding out whether students are more successful in learning and more active in online
learning as a result of the blended learning model with and without gamification. In ID10, the authors compared the
success of four types of learning activities: without gamification and with competitive/collaborative/adaptive
gamification, on student learning and achievement, while ID15 and ID19 investigated whether gamification has an
impact on children's reading and whether gamification affects motivation. In addition to motivation, these papers also
examined the effects of gamification on improving reading interest and vocabulary.

In analysing the papers, 10 papers conducted a quantitative study using a quasi-experimental method with a
questionnaire (ID3, ID6, ID9, ID10, ID11, ID12, ID14, ID16, ID18, ID19), while 8 papers used pre- and post-tests (ID1,
ID5, ID6, ID7, ID8, ID13, ID16, ID17). It should be noted that one paper (ID2) used empirical research (results from the
game system), while another (ID8) used data from the digital tool used (messages in Edmodo). In paper ID10, the
authors used a log analysis of their own Math Widget application.

Most papers (9) examined the effects of motivation and satisfaction on learning success (ID4, ID5, ID6, ID8, ID11, ID12,
ID15, ID16, ID19). 3 papers (ID1, ID7, ID13) analyzed the impact of gamification on the realization of learning
outcomes, i.e, whether students learned more successfully, while ID6 examined the effects of gamification on
increasing students' confidence. Specific studies such as ID2, which examined the effects of gamification on improving
student behaviour, should be highlighted, as should the ID4 study, which promoted motivation through the use of
online gamification, and the ID14 study, which conducted performance comparisons between gamified tests and the
traditional method based on teacher observations. In addition, the ID7 study should be highlighted due to the specifics
of the field (the effectiveness of four methods for mastering first aid techniques, one of which is gamified), and the ID10
study due to the complexity of the research conducted through four different activities (without gamification and with
competitive, collaborative, and adaptive gamification). Also highlighted was the work of ID16, which examined three
gamification strategies (gamified digital lessons, mini-games, contests) and their impact on student engagement and
motivation.

Most studies were conducted in schools with students, varying in number from 16 (ID5) to 489 (ID7), and in some
studies divided into experimental and control groups. Some studies also included parents (ID5, ID20) and 4 studies also
included teachers (ID14, ID17, 1D18, ID20).

Q5: Does Gamification Have a Positive Impact on Students and in What Ways?

Most of the papers concluded that gamification has a positive impact on students when it comes to learning content or
motivation to learn, but there are also papers that report only a partial positive result (ID6, ID8, ID10, ID16, ID17,
ID18). One of the works with a partial positive result is ID10, in which the results showed that gamification helped to
increase students' achievement level in learning mathematics, but on the other hand, due to the competition, it had a
demotivating effect on some students who performed worse. A partial positive result was obtained in the work of ID6,
in which gamification had a positive impact on more successful learning and increased students' motivation and
satisfaction but did not leave a positive impact on students' confidence and attention. In addition, ID8's work, which
also found increased motivation, had a partial positive result due to the lack of focus and difference in learning
performance compared to hybrid instruction without gamification. In addition to the improvement in digital skills and
abilities, ID17 cites the lack of physical/verbal interaction with other students. In ID18, mathematics teachers state that
they perceive students' progress in acquiring mathematical skills as a benefit of gamification, but that they lack
knowledge about the use of gamification as well as several examples of gamified content that they could use in their
teaching.

Below, the most interesting papers that show the positive results of gamification are highlighted. For example, four
papers (ID1, ID7, ID9, ID13) showed a positive and more successful achievement of learning outcomes, while six papers
(ID4,1D5,1D11,1D12, ID14, ID15) showed a positive impact on motivation.

In addition, ID2 investigated the effects of gamification on promoting positive student behavior in the instructional
process. The research results showed that the use of gamification had a positive impact on student behaviour through
the application Class Dojo. Similarly, ID3 investigated the impact of gamification on modern methods (flipped
classroom, collaborative learning), as well as on student interaction and collaboration. The research results showed
that communication between students improved and became more intense.

ID4 investigated the impact of gamification on motivation to learn new content in the online environment using self-
assessment of students from subjects such as physics, chemistry, and biology during the pandemic COVID-19. The
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analysis showed that the Science Level Up application had a positive impact on motivation, self-efficacy, intrinsic
motivation, better grades, and comprehension.

Another contribution worth highlighting is the work of ID11, which conducted a study on gamification in relation to
student motivation in learning a foreign language (English). Students were surveyed several times, and the study found
that students' interest and motivation to learn increased significantly.

Discussion

The results of this study support previous studies that found that there are still few papers presenting the results of
gamification in elementary and secondary schools (Dichev and Dicheva, 2017; Mora et al.,, 2017). If we analyse the
articles by year of publication, we can see that the number of research papers has been increasing since 2018, which is
certainly positive. We can notice a lack of systematic research on the implementation of gamification in schools during
the pandemic COVID-19, which can be justified by the short time available to publish results related to current
activities (Nieto-Escamez & Roldan-Tapia, 2021).

The review found that even among the papers related to the school context, only 20 papers actually described the
research conducted. The main challenge was finding papers that included described research with primary and
secondary students, as many papers only narratively describe the use of gamification (Nieto-Escamez & Roldan-Tapia,
2021). This is consistent with previous findings - that the number of studies on the effectiveness of gamification in
educational contexts is unconvincing and insufficiently supported by evidence (Dichev & Dicheva, 2017) and that most
publications focus on describing experiences with the so-called "ad hoc method" (Mora et al,, 2017). However, it should
be emphasised that the research presented in this paper shows some progress in the number of articles, if we compare
the analysed number of articles with the articles from the analysis conducted in 2017 (Dichev and Dicheva, 2017), in
which only 7 out of 51 articles were related to education in schools.

In relation to the first research question, the results show that gamification and game design elements are used for
students in a variety of subjects from natural and social fields. They are used in face-to-face classes or in a hybrid
instructional model and, to a lesser extent, exclusively online. Gamification is used in learning new content, but more
often for the purpose of formative assessment of various subjects, for activities such as homework, knowledge tests,
and practice assignments. These findings support one of the recent reviews (Nieto-Escamez & Roldan-Tapia, 2021)
describing different studies of gamification in schools during the pandemic COVID -19. It is interesting to note that
although the elements of game design are implemented using information and communication technology, there are no
studies that have been conducted exclusively in the subject of computer science (informatics) in primary or secondary
education. Authors Dichev and Dicheva (2017) describe a different result, most gamification studies in their review
deal with computer science (CS) and information technology (IT).

Regarding the digital tools used for gamification (Q2), the research did not find that one of the digital tools is used more
often for gamification than the others. It was confirmed that popular, publicly available, free, and commercial digital
tools or e-learning platforms, which are not exclusively intended for gamification, can implement game design elements
if used effectively (Pal'ova & Vejacka, 2020; Vrcelj et al,, 2021). Some researchers have developed and implemented
their own tools, but it is important to emphasize that these are simpler tools for gamification of the teaching process
and not complex educational (serious) games as described by Rugelj (2015).

For the third research question, the results of this study support previous research that found that the purpose of
gamification is to gamify activities by combining at least two game design elements (Gibson et al., 2013; Toda et al,,
2020). Studies describe different combinations of all elements according to the taxonomy proposed by Toda et al.
(2020), namely points, leaderboards, feedback, badges, awards, stories, avatars, levels, and challenges. Most commonly,
points and leaderboards are used in combination, which is partially consistent with the finding that a combination of
points, badges, and leaderboards (acronym PBL) is most common in gamification implementations (Dichev & Dicheva,
2017).

The results of this study show that most of the papers use a quantitative research type, very often with additional
qualitative research (Q4). The reviewed collection of studies on gamification is very diverse in terms of the instruments
used: pre-post surveys, questionnaires, interviews, quasi-experiments with tests of skills, quiz results, classroom
observations, gamification system scores, etc. On the other hand, in an older review paper (Hamari et al,, 2014), the
authors conclude that almost all the studies reviewed have used mainly qualitative methods, which are less reliable to
confirm the results.

It is important to emphasize that the common feature of all the studies is that the research was conducted, and the
results were described, which was not the case in some previous reviews (Hamari et al.,, 2014; Mora et al., 2017; Nieto-
Escamez & Roldan-Tapia, 2021; Toda et al, 2020). Regarding the stated aims of the studies, most of the studies
reviewed examined the effects of motivation and satisfaction on learning success. Few analysed the effects of
gamification on the realization of learning outcomes, i.e., whether students learned more successfully. This finding is in
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line with other studies that emphasized the motivational possibilities of gamification and examined its impact on the
psychological aspects of motivation (Dichev & Dicheva, 2017; Hamari et al., 2014).

Finally, regarding the impact of gamification on students (Q5), most studies concluded that gamification has a positive
impact on students, especially when it comes to learning motivation, but there are also works that report only a partial
positive result. These findings support previous studies Dichev & Dicheva, 2017; Hamari et al,, 2014; Nieto-Escamez &
Roldan-Tapia, 2021), but it is important to emphasize that the difference is that no study notes a negative impact of
gamification on students.

Conclusion

This paper describes a systematic literature review of gamification in education with a focus on elementary and
secondary schools. In selecting the papers for analysis, the main criterion was to find papers that describe the
methodology and results of research on the success of gamification. In addition, the level of education, the instructional
model, the methods and activities of learning and teaching for which gamification is used, the digital tools and game
design elements used in gamification, and whether gamification has a positive impact on students were examined.

Twenty papers were included in the detailed analysis. The results showed that gamification was mainly used in science
subjects in elementary school, but very often also in learning a foreign or native language. It was used during f2f
teaching or in a hybrid model and most often for the purpose of learning new content and formative assessment.
Teachers used available digital tools as well as their own tools, i.e., gamified e-learning systems. Although different
design elements of the game were used, a combination of points with leaderboards was common.

All but one of the studies conducted were quantitative studies (sometimes supplemented by qualitative studies), and
the respondents were mostly students. Almost all studies concluded that gamification has a positive impact, especially
on students’ motivation, but also on more successful realization of learning outcomes, and it should be noted that no
study showed negative effects of gamification on students.

As mentioned in the paper, due to the increasing presence of digital technology in the daily environment, it is necessary
to use it in education, and one of the ways to do this is to introduce gamification. A number of studies report that the
main benefits of gamification are to increase students’ motivation, awareness, and engagement.

Because of its ease of use and greater availability compared to more expensive digital learning games, gamification and
its elements have the potential for widespread application in education. For this reason, gamification and the use of
game design elements have a promising future, especially post-pandemic, when students and teachers are better
trained in the use of various digital educational tools and are more computer literate.

Recommendations

The first recommendation is for future researchers-reviewers who want to conduct contemporary research on
gamification in schools. The results of this study show that there are not yet enough studies showing the results of
gamification in primary and secondary schools. The field of gamification in primary and secondary schools has not been
sufficiently researched. In particular, there was a lack of systematic research on the implementation of gamification in
schools during the pandemic COVID-19. It is hoped that after 2021, there will be more studies on the implementation of
gamification in primary and secondary schools, especially in relation to COVID-19. Therefore, the recommendation is to
continue research related to the implementation of gamification to provide a broader pedagogical-technological
framework for the implementation of gamification in primary and secondary schools.

Other recommendations are directed to researchers who want to implement gamification in schools and conduct
research to confirm its effectiveness. It should be emphasized that there are no general rules or procedures for
implementing gamification in education. It is recommended that the gamification method depends primarily on the age
of the students, the topic, the objective, and the learning outcomes to be achieved. It is suggested to use a combination
of game design elements and existing digital tools. It is also possible to create your own gamified tools or learning
systems to incorporate methodological empirical research with data from systems such as game scores, logs, etc.

In research, the objectives of the study should be clearly defined. It is recommended not only to study students'
motivation and satisfaction in learning, but also to analyse the impact of gamification on the achievement of learning
outcomes.

The results of studies on the implementation of gamification in education show that a mixed methods approach using
qualitative and quantitative methods is needed. One possible recommendation for research approach in this area is the
Design Based Research (DBR) methodology (Wang & Hannafin, 2005), which emphasises collaboration between
researchers and teachers during iterative analysis, design, development, and implementation. A gamification-based
learning model is designed to be tested in the natural environment of schools in multiple phases and corrected as often
as necessary after testing. The main advantage over experiments is that DBR is conducted in a real environment and
not in conditions isolated from everyday life, which is especially important when the respondents are younger people
or students in primary and secondary schools. In DBR, teachers in schools play an important role. The research should
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be conducted as a combination of qualitative interviews with teachers and students, observation of classroom
interactions, analysis of student work, etc., and quantitative data collection, not only surveys and knowledge tests, but
also analysis of records from the event log of digital tools.

Limitations

The first limitation of this review is related to the fact that only certain bibliographic databases were searched.
Although the recognized databases Web of Science and Scopus were selected to find the highest quality articles, it can
be assumed that accessing a larger number of digital databases would yield different results.

The second limitation is related to the query that was used to find works in digital databases. Using more or different
keywords in a query could result in more articles because different authors name the same terms differently. It can be
assumed that there are studies that fit the purpose of this work but were not included in the query results due to
differently defined terms.

The final limitation of this study is the inclusion and exclusion criteria. With the exception of papers that only
narratively describe the research but do not mention methodology and specific results, the number of papers to be
analysed has significantly decreased. In addition, some of the selected papers had an unrepresentative sample or a
small number of respondents.
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