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TECHNOLOGY IN SECONDARY EDUCATION IN EUROPEAN COUNTRIES

This article presents the results of a systematic review of 10 international
research studies (2015—-2023) focusing on the use of digital gamification technologies
in general secondary education institutions (GSEls) in European countries. The
relevance of this study stems from the digital transformation of education, recognized
as a strategic priority within the EU Action Plan on Digital Education (2021), as well
as the underrepresentation of the secondary school level in the existing scientific
literature, where the vast majority of studies focus on higher education institutions,
leaving a significant research gap.

The aim of this article is to analyze best practices in the application of
gamification in secondary education in European countries, as well as to formulate
recommendations for their adaptation in Ukraine. The study is based on a number of
theoretical ~methods:  systematic content analysis, comparative analysis,
generalization, and systematization. In the first stage, 120 scientific publications and
abstracts were analyzed, after which, through the consistent application of quality
criteria, 10 key sources were identified that represent the main trends in the application
of digital gamification technologies in secondary schools in European countries.

Based on the results of the analysis, eight specific case studies from the United
Kingdom, Croatia, Sweden, Portugal, and Germany were selected and described. Each
case was examined according to nine parameters. technology name, type, country,
educational level, subject, format of use, description of the practice, results, and
effectiveness. Among the technologies analyzed were motivation management
platforms (ClassDojo), interactive polling tools (Kahoot!, Quizlet, Plickers), role-
playing environments (Classcraft), and immersive game installations. It was found that
gamified technologies have a consistently positive impact on student motivation and
engagement, although effectiveness varies depending on gender, the presence of
special educational needs, and the teacher’s pedagogical approach. The accumulated
international experience is viewed as a promising foundation for improving practices
in domestic general secondary schools in the context of implementing the New

Ukrainian School (NUS).
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Jynauek B. E., Pocuncokuii C. B. Bukopucmanua ceumigpikauii  aK
OuOdaKmuyuHoi yupoeoi mexnonozii y 3aknaoax cepeonvoi oceimu kpain €eponu. Y
cmammi npeocmasieno pe3yibmamu cucmemamuynoz2o ananizy 10 misxcHapooHux
Haykosux oOocniodcenv (2015-2023), npucesuenux GUKOPUCMAHHIO YUDpPOosUX
mexHono2il eeumigixayii y 3axniaoax 3azanvhoi cepeonwvoi ocsimu (33C0O) 6 kpainax
€sponu. AxmyanvHicms 00CNIONCEHH 3YMOSIeHA YUPposor mpanchopmayicio
oceimu, 8U3HAHOW cmpameiyHum npiopumemom y pamkax Ilnany oii €C y cepi
yughposoi oceimu (2021), a makoxic HedOCMaAMHbOI0 NPeOCMABIEHICIIO WKILIbHO20
pi6HA 6 HAAGHIU HAYKOGIU Jimepamypi, 0e nepeaxdcHa Oibuicmb 00CAi0NCEeHb
choxycoeana Ha 3aK1A0AX GUWOI OCBIMU, WO 3ATUIAE 3HAYHUU OOCTIOHUYbKULL
npooin.

Memoro cmammi € ananiz Kpawux Npakmux 3ACmMoCy8anHs eeumigixayii y
cepedHiil oceimi kpain €8ponu, a makoxic Qopmyn06aHHs pekomeHOayiu O ix
aoanmayii 8 Yxpaiui. Jlocniodcenns 3acHO8aHe HA HU3YL MeopemuyHux memoois:
cUCmMeMamuiyHull  KOHMEeHM-aHAi3, HNOPIGHANbHULL  AHANI3, Y3A2albHeHHs ma
cucmemamu3zayisn. Ha nepwomy emani 6yno npoananizosano 120 nayxosux nyonixayii
[ me3, niCIa Y020 WLISAXOM NOCAI008HO20 3ACMOCYB8AHHA Kpumepiis sAKOCmi
suokpemaerno 10 kmouoeux oOoicepen, wjo penpe3eHmylroms OCHOBHI MeHOEeHYil y
3acmocysanni mexuonociu yughpoeoi eeumighixayii y 33CO kpain €eponu.

Ha ocnosi pezynomamie ananizy, 6yno 6i0ioparo ma onucato 8icim KOHKpEemHUX
memamuyHux 0ocniodcensb 3 Benukoi Bpumanii, Xopeamii, [lleeyii, [lopmyeanii ma
Himeuuunu. Koowcen xeiic poszensoascs 3a 0e8’simbma napamempamu. HA36d
MexXHoN02ll, mun, KpaiHa, piéeHb OCBIMU, HABUAILHULL Nnpeomem, Gopmam
BUKOPDUCMAHHA, ONUC NPAKMUKU, pesyiemamu ma egpexmusuicmos. Cepeo
aHanizo8anux mexuonocit — niamgopmu ynpasninua momusayicio (ClassDojo),
iHcmpymenmu inmepakmueno2o onumyeants (Kahoot, Quizlet, Plickers), ponvogi
cepedosuua (Classcraft) ma imepcueni ieposi incmansayii. byno ecmawnoeéneno, wo
2elMihikosaHi mexHon02ii Maiomes cmadilbHO NOZUMUBHULL BNIIUE HA MOMUBAYIIO MA
3Q/yYeHicmb  Y4HIB, Xoud e(eKmusHiCmb 8apiloeEMbCs 3ANEeNHCHO 8I0 2eHOepy,
HAs8HOCMI 0COONUBUX OCBIMHIX nomped ma nedazociuHo20 nioxody 64umes.
Haxonuuenuit misgxcnapooruii 00cgio po3ensiodacmuvcs sIK nepcneKmueHa 0CHO8A Ol
800CKOHANeHHs npakmuku y Vkpaincokux 33CO 6 koumexcmi énposaddicennsi Hosoi
Yxpaincwkoi Llxonu (HY11).

Knwuoei cnosa: ceiimigixayis, yugposi mexuonocii, 3axiaou 3a2aibHOL
cepeonvoi oceimu, ClassDojo, Kahoot, immepcuene naguanms, momusayis, Hag4aibHa
3any4eHicmy, Keuc-aHauis.

Introduction. The digital transformation of society is inevitably changing the
approach to educational practices, and simply upgrading school technology is not
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enough. With the growing popularity of game mechanics in everyday life, teachers’
interest in using these mechanics in educational activities has surged. Gamification is
the application of game design elements in a non-game context. It is currently applied
at various educational levels, but researchers’ attention is focused primarily on higher
education, while at the school level this issue remains largely under-researched (Vrcelj
et al., 2023; Dichev, Dicheva, 2017).

This topic is particularly relevant for European countries. The digital
transformation of education has been recognized as a strategic priority (Digital
Education Action Plan, European Commission, 2021). Therefore, the implementation
of gamified solutions in general secondary education takes on not only pedagogical but
also political significance. Despite this, there is a critical shortage of verified cases of
digital gamification technologies being applied in general secondary education.

Researchers from around the world, and particularly from Europe, have already
turned their attention to the topic of gamification in the educational process. Hamari,
Koivisto, and Sarsa (2014) conducted a meta-analysis of empirical studies and
identified a general increase in motivation, although the academic results in the
analyzed study remain insufficiently specific. Dichev and Dicheva (2017) confirmed
in their critical review that most studies focus on higher education institutions, which
remains a significant methodological limitation. A more systematic study for the school
level is that of

Vrcelj, Hoi¢-Bozi¢, and Holenko Dlab (2023): their review of the Web of
Science and Scopus databases (2017-2023) confirmed the positive impact of
gamification on student engagement, while highlighting the lack of controlled
empirical studies on the topic. In analyzing digital technologies in physical education,
Jastrow et al. (2022) identified gamification as one of the leading trends. Buck (2017),
in turn, noted that the careless use of gamified rewards can undermine the reflective
potential of education.

Thus, despite the existing theoretical framework, the specific applications of
gamified technologies in general secondary education in European countries remain
under-researched, particularly in terms of systematic analysis with clear analytical
generalizations.

Aim and tasks. The purpose of this article is to analyze best practices in the use
of digital gamification technologies in European countries and to formulate
recommendations for their successful application in Ukraine.

Research methods. The study is based on a combination of theoretical methods.
At the first stage, a Python script was used to conduct a contextual analysis of 120
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academic articles and abstracts on the use of digital gamification technologies in
education. The initial corpus was identified through a keyword-based search (digital
gamification, gamification in education, gamification in secondary school, GBL in
education) in the following databases: Semantic Scholar, CrossRef, OpenAlex, Google
Scholar, ResearchGate, and CORE. This search yielded 296 sources. Subsequently,
only open-access journal articles and conference proceedings were retained, reducing
the dataset to 120 publications. Sources containing keywords such as non-digital
gamification, college, university, and higher education were then excluded, resulting
in a corpus of 44 articles. The dataset was further refined by excluding non-European
studies, which reduced the number of articles to 24. At the final stage, a manual title
and abstract screening was conducted against predefined eligibility criteria. This
process resulted in the selection of 10 key sources that reflect the main trends in the
use of gamification in general secondary education in European countries.

The analytical procedure consisted of five sequential steps: an initial review of
10 sources; a description of each case according to nine parameters (technology name,
type, country, education level, subject, format of use, description, results, and
effectiveness); comparative analysis and thematic grouping; formulation of analytical
generalizations. Publications containing exclusively theoretical material were included
in the analysis only in the overview section.

A systematic content analysis of the aforementioned ten publications served as
the methodological foundation for this study. The analysis and synthesis of scholarly
and pedagogical sources allowed us to outline the theoretical foundation of the study.
A comparative analysis was used to compare case studies from European countries
based on standardized parameters. The generalization and systematization of scientific
approaches enabled the identification of leading trends and patterns. The criterion-
based selection method allowed us to identify only relevant examples in which specific
instances of digital gamification technology implementation were documented.

Research results. Based on the analysis of ten international scientific studies, it
was established that the application of digital gamification technologies in general
secondary education is a pedagogically significant and practically necessary direction
for the development of modern education. Eight specific cases, grouped by country,
were selected and described.

Cases from the United Kingdom. Benton et al. (2016) described the use of the
ClassDojo platform in two specialized support centers for children with dyslexia. Two
teachers used the platform over the course of one semester in individual and group
sessions with students aged 9—12 with special educational needs. ClassDojo functions
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as a platform for managing student behavior and motivation: the teacher rewards
students with points for various behavioral and academic actions, flexibly adapting the
system to the students’ needs. The results showed improved motivation: earning points
was perceived by students as positive feedback and stimulated engagement.

Colvert et al. (2016) studied an immersive theatrical installation titled Prospero’s
Island. The project was implemented in two phases: in the fall of 2014, the immersive
installation was set up in a school, and in the spring of 2015, teachers conducted follow-
up activities in their classrooms. The participants were 7th-grade students aged 11-12
who were studying Shakespeare’s play The Tempest. Students moved between
locations, completed tasks, and solved puzzles under the supervision of the Game
Master and assistants in a role-playing format. As a result of this experiment, there was
an increase in engagement and motivation in learning English, an improvement in the
quality of written work, a deeper understanding of Shakespeare’s texts, as well as a
transformation in teachers’ pedagogical practices.

Bacon, Osunde, and Mackinnon (2018) studied the motivational impact of two
specially designed digital educational games on students aged 11-14 in schools in
southeastern England. The subject of the study was basic concepts in computer science.
Based on preliminary qualitative research, two games with contrasting characteristics
were developed: one focused on features appealing to girls (cooperation, narrative,
aesthetic appeal), and the other on features appealing to boys (competition, goal
achievement). Both groups, consisting of 152 students of each gender, played both
games during a lesson, after which they completed an online survey. The study
convincingly demonstrated that a single game cannot be equally motivating for all
students.

A case from Croatia. Siptar (2019) described the implementation of digital
gamification tools in two elementary schools in Croatia as part of library sessions and
information literacy lessons. The school librarian used several tools: Kahoot!—to
reinforce knowledge through competitive quizzes; Quizlet—for individual review of
vocabulary and terminology; Plickers—for polling using QR cards without gadgets;
and Classcraft—for team-based role-playing and behavior management. All tools are
web-based resources and were used sporadically in an in-person setting. The results
showed increased student interest in library sessions, more active participation in the
educational process, and improved social skills.

A case from Sweden. Mérell-Olsson (2021) investigated the use of gamified
online lessons to develop 21st-century skills among upper-level students in Sweden
(high school, ages 16—19). The project was implemented remotely in the spring of 2020
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during the COVID-19 pandemic as part of a design-based research project. Master’s
students at Umed University, in collaboration with two teachers, developed gamified
online activities on virology and immunology for 26 high school students. The
activities included game scenarios, team tasks, and online quizzes with leaderboard and
level-up elements. The study identified three main themes: principles of instructional
design, student experiences, and teacher experiences. Teachers viewed gamification as
a catalyst for motivation, and students rated this interactive format more positively than
traditional online lectures.

A case from Portugal. Araljo, Zagalo, and Carvalho (2015) described a research
project by the Universities of Coimbra and Minho, in which a large-scale survey was
conducted in 2013 among 697 students in grades 10—12 (aged 15—18) regarding their
preferences for games on mobile devices. Based on an analysis of the most popular
games using the principles of James G. (2003) and the mechanics of Karl Kapp (2012),
a framework was developed for creating gamified mobile activities in high school. It
was found that the most popular games are shooters, sports simulators, role-playing
games, and puzzles; gender preferences in games were also observed. The proposed
framework was based on game mechanics appropriate for the target age group.

Systematic review (Germany). Jastrow et al. (2022) conducted a systematic
review of the international literature (BISP-Surf: 413 sources, FIS: 898 sources) to
investigate the role and forms of digital technologies in school physical education
between 2009 and 2020. Four main areas were identified: health and physical activity,
gamification, wearable technologies, and cooperative learning. In the context of
gamification, the following technologies were highlighted: video recording and self-
analysis of movements, geolocation games, sports gaming (Just Dance, Wii Sports),
and augmented reality elements in the gym. The results showed that gamification
increases motivation for physical activity and allows for the engagement of less active
students through sports gaming.

Based on an analysis of the selected case studies, their common characteristics
can be identified across several levels. By educational level: elementary, middle, and
high school. By type of technology, three main categories were identified: student
motivation management (ClassDojo), quizzes and interactive tools (Kahoot!, Quizlet,
Plickers), and comprehensive gaming environments (Classcraft, immersive
installations, digital educational games). The range of educational subjects is quite
broad: from English language and literature to computer science, biology, and physical
education. Regarding the format, the majority of implementations were conducted in-
person, with one taking place remotely.
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Discussion. Recommendations for Ukraine. Based on a systematic analysis of
eight European case studies, a series of recommendations was formulated for the
implementation of digital gamification technologies within the framework of the New
Ukrainian School (NUS) Concept.

1. Phased implementation of gamified tools. The experience of Croatia and the
United Kingdom demonstrates the advisability of a gradual implementation of digital
tools. In the first stage, it is recommended to introduce accessible quiz platforms
(Kahoot!, Quizlet, Plickers) that do not require significant resources and can be easily
integrated into regular lessons. Subsequently, as teachers’ digital competence grows,
more complex solutions can be applied (ClassDojo, Classcraft).

2. Ensuring professional development for teachers. Research by Benton et al.
(2016) convincingly demonstrates that the effectiveness of gamified technologies
directly depends on the teacher’s pedagogical approach. The Ukrainian general
secondary education system requires a comprehensive system for training teachers in
the design of educational programs for gamified lessons, especially within the
framework of the New Ukrainian School (NUS) concept.

3. Addressing gender differences and special educational needs. The findings of
Bacon et al. (2018) and Benton et al. (2016) emphasize the need for differentiated
approaches to the development of game-based solutions. It is important to avoid
standardized scenarios and provide for variability in mechanisms for different groups
of students. The implementation of adaptive and inclusive gamified tools aligns with
the principles of NUS.

4. Adaptation to the conditions of distance and blended learning. The Swedish
experience (Marell-Olsson, 2021), gained during the COVID-19 pandemic, is
particularly important for Ukraine, where a significant portion of students are learning
remotely or in a blended format due to the full-scale invasion by the Russian
Federation. Gamified online tasks can effectively counteract the monotony of online
classes, increase student motivation and engagement in the educational process, and
foster the development of social and digital skills.

5. Building an evidence base and conducting pilot studies. Since the systematic
Ukrainian evidence base regarding the effectiveness of gamification in general
secondary education remains limited, it is recommended to organize pilot studies and
experimental implementations of gamified tools with mandatory pedagogical
monitoring and evaluation of results. This will allow for the formation of a domestic
evidence base and the determination of conditions and effectiveness within the context
of Ukrainian education.

Creative Commons Attribution
NonCommercial 4.0 International

116



Teopiss ma memoouxa nagyanns ma suxoeantsi. 2026 p. Bunyck 60, ISSN 2312-0657 (Print), ISSN 2312-8046 (Online)

Conclusions. Based on the conducted study, the following generalizations have
been formulated that can be used to improve the quality of educational services in
Ukraine’s secondary education system:

1. Gamification is an effective tool for increasing student motivation and
engagement regardless of the country or subject. At the same time, its impact on
academic outcomes varies depending on the conditions of application, which
necessitates further research in the domestic context.

2. The effectiveness of gamification as a digital instructional technology depends
to a significant extent on students’ individual characteristics, the teacher’s pedagogical
approach, and the level of their professional training. Gender differences, the presence
of special educational needs, and the quality of instructional design are also important
factors.

3. In European countries, gamification is used in various forms (digital
platforms, quizzes, game environments) and at all levels of secondary education, which
demonstrates its versatility and high adaptability. This points to the further expansion
of its use in educational practice.

4. International experience with gamification can be effectively implemented in
Ukraine provided it is introduced in phases. Teacher professional development is of
particular importance, requiring theoretical justification and the development of
appropriate pedagogical technologies.

Prospects for further research are linked to the creation of a national evidence
base through the conduct of pilot studies in this field. Another important area is the
assessment of teachers’ information and digital literacy to determine priorities in the
development of professional development programs.
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