Haykosuli gicHuk lNonmascsko20 yHisepcumemy eKkoHOMIKU | mopzaiesni

Bunyck 4(122), 2026

UDC 330

DOI: https://doi.org/10.37734/2409-6873-2026-4-23

THE ROLE OF LEARNING TECHNOLOGIES
IN ENHANCING EDUCATIONAL OUTCOMES

Oksana KHILUKHA
Doctor of Philosophy, Associate Professor,
Lutsk National Technical University
ORCID: https://orcid.org/0000-0002-1228-7171

Annotation. The purpose of the article is to define gamification as a process of using learning apps for better
learning educational material, analyze its potential applications in various academic fields. Methodology of
research. The article focusing on the following research methods: critical analysis researchers’ scientific papers,
analytical analysis learning applications and synthesis insights for further exploration. Findings. The article
presents outlines key data points focusing on revenue generation and user engagement across major educational
apps on platforms that support Al-driven design and educational functionality. Practical value. Gamification can
help to make learning more interesting for students or employees who want to know something knew.
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General statement of the problem and its
connection with the most important scientific
or practical tasks.. Gamification refers to the use
of game design elements in non-game contexts,
such as education, to motivate and enhance user
engagement, learning, and problem-solving. In recent
years, gamification has emerged as a powerful tool
in educational settings, making learning experiences
more interactive, engaging, and effective. When
learners are involved in point-scoring, challenges,
or leaderboards, they are more likely to stay focused
and committed. This is especially effective in digital
learning environments where attention spans can
be limited. Gamification encourages exploration,
experimentation, and interaction. It shifts the learning
model from memorization to active problem-
solving and decision-making, which leads to deeper
understanding and retention. Gamified platforms
often adapt to a learner's pace and skill level, providing
tailored challenges that maintain a balance between
difficulty and achievability. This personalization
helps meet diverse learning needs. Multiplayer
gamified experiences or classroom competitions
foster teamwork and communication. Students
learn not only from the content but also from each
other through peer interaction. Despite the growing
integration of digital technologies in education,
maintaining learner engagement and improving
knowledge retention remain significant challenges in
both academic and corporate training environments.
Traditional teaching methods good to learners but
it should be with adaptive, interactive experiences
necessary for effective learning. While gamification
defined as the application of game design elements in
non-game contexts. It offers a promising solution, its
implementation in educational settings raises critical
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scientific questions regarding its actual effectiveness,
optimal design strategies, and long-term impact on
learning outcomes.

Analysis of recent research and publications.
K. Chen et al. examine how gamification can serve as
an effective tool for assessing procedural knowledge.
Their research demonstrates that game-based systems
are capable of evaluating students' understanding
of sequential processes while offering a more
engaging and adaptive alternative to traditional
assessments [1].

In a related context, J. L. Cosquillo Chida et
al. investigate the integration of gamification and
artificial intelligence in the teaching of mathematics.
Their findings suggest that Al-powered games
enhance students' logical reasoning and critical
thinking, particularly when dealing with abstract
mathematical concepts [2].

Y. Marin et al. take a broader view by analyzing
the use of artificial intelligence in higher education.
They identify gamification as a central strategy
for increasing student engagement, noting that
Al-enhanced gamified platforms offer personalized
and responsive learning experiences, particularly
beneficial in large university settings [3].

In the context of early childhood education,
L. Nurhakim explores gamification within Islamic
schools. The study incorporates Al, the Internet
of Things (IoT), and gamified tools, revealing
improvements in attention span and content retention
among young learners. These findings indicate that
technologically supported gamification can be both
culturally adaptable and educationally effective [4].

A. P. Tolentino et al. provide a broader evaluation
of digital gamification in educational environments.
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They affirm its role in boosting motivation and
participation but also warn of potential drawbacks,
such as excessive reliance on extrinsic rewards.
Their research stresses the importance of thoughtful
instructional design to ensure that educational
objectives remain intact [5].

Focusing on primary education in China, Z. Wu,
H. Abdul Halim, and M. R. Mohd Saad evaluate
a blended learning model that integrates Al and
gamification. Their study shows that language
and literacy outcomes improve significantly when
gamified content is customized to individual student
learning paths, underscoring the potential of adaptive
learning technologies at the foundational level [6].

A.A.Yusriand M. Z. Zainal conducted a systematic
review on the use of gamification in primary
schools. Their synthesis highlights increased student
engagement, better classroom behavior, and stronger
conceptual understanding. However, they also point
out regional inconsistencies in implementation and
emphasize the need for standardized frameworks to
guide gamification efforts [7].

M. Reiter provides a meta-analytical perspective
on the motivational impact of gamification in
education. The analysis reveals that elements such
as point systems, leaderboards, and challenges can
significantly enhance motivation, especially in
subjects often perceived as uninteresting or difficult.
Nevertheless, the study notes that maintaining long-
term motivation depends on the careful alignment of
game elements with curricular goals [8].

A. Kulik, O. Zeleniak, A. Chukhray, O. Prokhorov,
O. Yashyna, O. Havrylenko, O. Yevdokymov,
A. Torzhkov, O. Zayarnyi have developed and
presented a prototype of an intelligent training
system aimed at improving students’ preparation
for NMT. They highlight that the system’s step-by-
step problem-solving capabilities and diagnostic
models allow for deep identification of student errors.
The authors emphasize that Al-driven personalization
can significantly enhance individual learning paths.
The system can become an accessible and effective
tool for strengthening mathematical competence
among schoolchildren [9].

Previously unsolved parts selection of the general
problem. The concept of gamification in education
remains only partially addressed in current research
and practice. There is a need for greater clarity
in defining what constitutes gamification within
educational contexts. Furthermore, it is essential
to determine which platforms are most suitable for
implementing gamified learning. An additional area
requiring exploration is the integration of Al-powered
applications and platforms to design effective
educational games and tools for student engagement
and learning.

Formation of the objectives of the article (task
statement). The purpose of the article to clarify

the definition of gamification within educational
contexts, evaluate appropriate digital platforms
for its implementation, and explore the potential of
Al-powered technologies in the creation of engaging,
effective learning games and applications. Through
this analysis, the article aspires to contribute to a more
coherent and actionable framework for integrating
gamification into modern educational practices.

Presentation of the main research material with
full justification of the scientific results obtained.
The integration of digital technology has significantly
transformed the landscape of education, shifting
traditional pedagogical approaches toward more
interactive, learner-centered methodologies. With
the advent of tools such as Learning Management
Systems, virtual classrooms, and educational mobile
applications, learning has become more flexible,
accessible, and tailored to individual needs. These
platforms enable students to engage with content at
their own pace and provide opportunities for remote
and asynchronous learning, thereby extending
educational access beyond geographical and temporal
limitations.

Digital technologies collect and analyze real-time
data on student performance and adjust the difficulty
of material to match the student's progress, promoting
more effective and personalized learning outcomes.
Within this broader context of digital innovation,
gamification has emerged as a particularly impactful
strategy in educational environments.

Gamified learning environments typically
include progression systems that track and reward
advancement, instant feedback mechanisms that help
learners correct mistakes in real-time, and recognition
systems that acknowledge progress through rewards
or status markers. These elements are designed to
make learning more engaging and enjoyable, thereby
increasing students' intrinsic motivation to participate
and persist in their studies. Additionally, social
features such as leaderboards or team challenges
introduce healthy competition and collaboration,
fostering social learning and peer interaction.

The use of gamification in education offers
several pedagogical benefits. First, it significantly
increases motivation and engagement, particularly in
subjects that students may find difficult or abstract.
The game-like structure encourages learners to take
initiative and remain focused on their goals. Second,
gamification promotes active learning by involving
students in interactive problem-solving and goal-
oriented tasks, which in turn enhances knowledge
retention. Frequent repetition and the reward structure
help embed content in long-term memory.

Moreover, gamified systems often support
personalized learning paths by adapting content to
suit individual learning styles and paces. Immediate
feedback facilitates formative assessment and
continuous improvement, allowing students to learn
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from their mistakes without delay. Beyond cognitive
benefits, gamification also helps develop essential
soft skills such as critical thinking, communication,
teamwork, and resilience, which are crucial in today's
rapidly changing work environments.

Gamification presents a compelling approach to
bridging the gap between student engagement and
academic achievement. It aligns with the expectations
of digital-native learners for interactivity, autonomy,
and immediate feedback, while also supporting
effective teaching practices. When implemented
thoughtfully and purposefully, gamification has the
potential to enhance both the quality and experience
of education in meaningful ways.

Gamification is defined as the application of game
design elements and principles in non-game contexts
to enhance user engagement, motivation, and behavior.
This approach involves transforming activities,
systems, services, products, or organizational
structures to provide experiences, skills, and practices
similar to those afforded by games. In Computer
Science, gamification has been applied to address
complex computational problems. Its relevance
is further demonstrated by its use in improving
learning outcomes and facilitating behavior change
through the incorporation of gameful affordances and
motivational features. Since its emergence around
2010, gamification has experienced significant
growth and popularity in both industry and academia.
It is important to distinguish gamification from games
and rewards programs; while games are designed
primarily for entertainment, learning games help
students to gain knew knowledge.

Fundamental components of gamification in
include points, which quantify user progression
and improvement; badges and achievements, which
serve as virtual symbols rewarding achievements;
leaderboards, which visualize user achievements and
standings; levels, which indicate goal accomplishment
and confer status; challenges and quests, which
motivate users to complete tasks; feedback loops,
which provide users with measurements of progress;
social connectivity, which promotes collaboration;
and onboarding, which uses interactive tutorials to
familiarize users.

Game mechanics refer to the rules, tools, and
features that structure the gamified experience, such
as points, levels, badges, and challenges, while game
dynamics describe the interactions and emotional
responses of players to these mechanics, including
competition, achievement.

Motivational theories underpinning gamification
include self-determination theory, which posits that
motivation is driven by autonomy, competence,
and relatedness, and distinguishes between intrinsic
motivation (engaging in activities for their own
sake) and extrinsic motivation (engaging for external
rewards).
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Gamification is widely applied in education
and e-learning to teach, including fundamental
concepts, computational thinking, and algorithmic
programming. Empirical studies have shown that
gamification in programming courses can increase
students' interest and facilitate learning. Gamified
platforms such as Duolingo, Kahoot! Classcraft,
Talent and Moodle LMS have been reported to
positively affect students' learning interest, knowledge
acquisition, and understanding of scientific concepts.

Using platforms such as Duolingo, Kahoot!,
Classcraft, and Talent and Moodle LMS in the
educational and learning process provides a range of
academic benefits rooted in pedagogical theory and
practice. Duolingo supports language acquisition
through gamification, spaced repetition, and
immediate feedback, which are all well-established
in cognitive psychology as effective methods for
enhancing retention and motivation. It allows learners
to practice at their own pace, supporting differentiated
instruction and promoting autonomous learning.

Kahoot! enhances formative assessment and
classroom engagement through real-time quizzes and
interactive activities. The use of game-based learning
in Kahoot! increases student motivation, encourages
active participation, and helps educators identify
knowledge gaps in a non-threatening and dynamic
environment. It also fosters peer learning and
competition, which can increase intrinsic motivation
and recall.

Classcraft introduces elements of role-playing
games into classroom management and instruction,
transforming behavior management and teamwork
into collaborative challenges. By aligning learning
goals with game mechanics, Classcraft supports the
development of soft skills such as communication,
collaboration, and self-regulation, while also
promoting a positive classroom culture. Its integration
of rewards and consequences helps maintain student
engagement and accountability.

Talent and Moodle LMS serves as a robust learning
management system that supports blended and fully
online learning environments. It facilitates structured
content delivery, progress tracking, and personalized
learning paths. Academically, it allows educators to
create modular learning experiences, incorporate
multimedia resources, and assess learner performance
using diverse methods. Talent and MoodleLMS
supports asynchronous learning, which enhances
accessibility and allows learners to revisit material as
needed, thereby supporting mastery learning.

NetMarvel discusses the rapid growth and
evolving trends in the global educational mobile app
market, particularly influenced by the integration
of artificial intelligence (Al) and the expansion into
overseas markets. [10]

The global online education market has
experienced substantial growth, especially during
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the pandemic, with the market size reaching
$166.5 billion in 2023. In the mobile app sector, the
market size has also steadily increased, with leading
products like Duolingo seeing their annual revenue
rise from $36 million in 2018 to $531 million in 2023,
marking a compound annual growth rate (CAGR) of
over 70% [10] (Fig. 1).

In 2023, Duolingo stands out with a dominant
revenue of $316 million, far surpassing its competitors.
Babbel follows but at a significantly lower figure of
$56 million, indicating Duolingo’s strong market
presence and user base. Moodle LMS and ClassDojo
have revenues close to $50 million and $29 million,
respectively, suggesting moderate adoption but
not at the scale of Duolingo or Babbel. Lingokids
and ABC Mouse generate similar revenues around
$23-27 million, catering likely to younger audiences
or niche educational needs. Udemy and Photomath,
with revenues around $20 million, show solid
footholds, possibly benefiting from diverse course
offerings or specialized educational tools. Classcraft,
at $10 million, earns the least, which might reflect
its more niche or emerging market status. Overall,
Duolingo captures a large percentage of total revenue
in this sector, highlighting its leadership, while the
rest of the apps share a much smaller portion of the
market.

In 2023, Duolingo leads with 500 million
registered users, showing its widespread popularity
and accessibility across many languages and regions.
Brainly follows closely with 400 million users,
reflecting its strong position as a collaborative
learning platform where students help each other.
Coursera and Khan Academy have significantly fewer
users only 128 million and 120 million, respectively
but these numbers still indicate their importance as
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providers of more structured, often higher-education-
focused content. Busuu and Mondly, both at around
100 million users, highlight solid engagement in
language learning, likely benefiting from user-
friendly apps and interactive features. Kahoot and
Talent LMS have smaller user bases, 24 million
and 22 million respectively, possibly due to their
more specialized use cases in gamified learning
and corporate or institutional training. The large
user numbers for Duolingo and Brainly suggest
broad appeal and easy entry, while the others tend
to serve more targeted educational needs or niche
markets (Fig. 2).

Together, these platforms exemplify how
technology can enrich instructional practices by
making learning more interactive and personalized.

However, some studies note that excessive game
elements may distract from actual programming
learning, highlighting the need for balanced
instructional design. Reasoning strategy games are
most effective for academic achievement, while
puzzle games best enhance motivation.

In education and professional development,
gamification is used to motivate students and
practitioners to conform to desired behaviors, such as
more frequent use of specific tools, acquiring habits for
professional software development, and participating
in classroom or collaborative activities. Game
elements such as points, levels, and leaderboards are
commonly employed to encourage desired behaviors,
increase tool usage, and foster participation.

Artificial intelligence (AI) driven virtual agents
can assist users with solving problems and achieving
computer-mediated tasks, and gamification has been
explored to support human-computer cooperation,
with some evidence of increased engagement
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Figure 1. Education annual revenues by app, min. dolars in 2023

Sourse: [10]
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in cooperative activity and initial adoption of
cooperative gamified systems.

The integration of artificial intelligence into game-
based educational environments presents significant
opportunities  for  democratizing  educational
game development, particularly for users without
programming expertise. Al technologies, especially
those involving natural language processing, machine
learning, and generative design, can be employed to
automate various aspects of game creation, including
narrative generation, rule-based logic, and user
interaction design. This automation enables educators
and instructional designers to focus on pedagogical

content rather than technical implementation,
fostering wider participation in educational game
development.

Al-driven platforms can facilitate the creation of
adaptive learning experiences by analyzing learner
behavior and dynamically adjusting game elements
to optimize engagement and knowledge retention.
Such systems can also personalize content delivery
based on learner profiles, thereby enhancing learning
outcomes through tailored educational experiences.
Additionally, Al tools can support rapid prototyping
by generating game assets such as characters,
environments, and dialogue, significantly reducing
development time and resource constraints.

Previous gamification research in fields such
as education and training has shown that gameful
solutions are particularly effective in conveying
knowledge and supporting learning, and design
aspects from games can afford opportunities for
satisfying intrinsic human needs such as competence,
achievement, autonomy, or being meaningfully
connected with others.
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Elements such as multiplayer competition,
rankings, and rewards serve as motivations for
volunteers in specific citizen science projects, such as
Foldit, where players apply problem-solving skills to
scientific data.

Designing  effective  gamification  systems
in Computer Science requires addressing user
diversity and personalization. Tailored gamification,
which utilizes techniques such as user modeling
and adaptation, has recently emerged to provide
individualized experiences corresponding to personal
preferences. However, there is little indication of
adaptive mechanisms that cultivate cooperation,
highlighting the need for future research to explore
mechanisms of adaptive or tailored gamification to
accommodate different user needs and motives for
cooperation in a system.

Quantitative  evaluation  of  gamification
effectiveness commonly involves metrics such as
time-related performance variables and the number
of badges, points, or leaderboard positions, which are
frequently examined in empirical studies. Qualitative
assessments include enjoyment or fun, usefulness
or effectiveness, and experiencesor attitudes, often
measured through instruments developed for specific
studies, though there is little consistency across
measurement tools.

Conclusions from these problems and prospects
for further research in this area. Gamification
in education, presents as a dynamic approach to
enhancing student engagement, motivation, and
learning outcomes across a variety of educational
settings. Gamification, while broadly understood
as the application of game design elements in non-
game contexts, requires a more precise definition
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when applied to learning environments. It is not
merely about entertainment or competition, but rather
about leveraging structured game mechanics and
dynamics—such as points, levels, badges, feedback,
and challenges—to create more interactive and
immersive educational experiences that foster active
learning, self-regulation, and sustained attention.It
enhances knowledge retention through immediate
feedback and repeated practice, and motivates
learners through personalized challenges and
rewards. By aligning game mechanics with learning
objectives, lecturers can improve both cognitive
outcomes and the development of essential soft
skills like collaboration, communication, and critical
thinking.

The analysis of widely adopted platforms such
as Duolingo, Kahoot!, Classcraft, and Moodle LMS
demonstrates the practical value of gamified systems.
These platforms illustrate how gamification can
be tailored to different learning contexts, whether

language  acquisition, formative  assessment,
classroom behavior management, or digital content
delivery. Duolingo, in particular, stands out due to its
large user base and market share, reflecting its success
in combining gamified learning with accessibility
and ease of use. Gamification, when thoughtfully
implemented and supported by emerging technologies
such as Al, offers a powerful response to enduring
challenges in education, particularly those related
to student engagement, individualized learning. By
moving beyond superficial game elements toward
intentional, sound design, educators and researchers
can harness gamification to foster deeper learning and
more meaningful educational experiences.

The future of gamified education lies in
interdisciplinary collaboration among educators,
computer scientists, and instructional designers to
co-create learning environments that are not only
engaging and enjoyable, but also equitable and
effective.
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Xinyxa O. A., Jlyyvxuii nayionanenuti mexuiunui yHigepcumem. Ponb naguanpnux mexuonozii y po3eumky
0CGimMHBO20 npoyecy.

Anomayin. YV yiti cmammi pozensioaemuvcs npobiemMa UKOPUCIAHHSA HABYATbHUX 000AMKIE, 8 MOMY YUCTL Y
6u2nA0L KOMN I0mepHoi epu uu 2pu y cmapmegoni 6 oceimi. Memoro cmammi ¢ gusnavenns nompeou 6UKOpUCMAKHsL
HABYANLHUX 000AMKIE OISl KPAW020 3ACE0EHHS HABUAILHO20 MAMepiany [ aHANi3 ix NOMEHYIIIHO20 3ACMOCY8AHHA
8 pisHux cghepax ocgimnvbo2o npoyecy. Memoouxka 00CHiONHCEHHA. ﬂoczeﬂeHHﬂ nocmasnexoi y cmammi memu
301lICHEeNO 3a 00NOMO20I0 MAKUX MenoOi8 00CIONCEHHS: KPUMUYHUL AHALI3 NPAYb 64EHUX, AHANIMUYHUL AHATI3
HABUATLHUX 000AMKI8 1 CUHME3 HAYKOBUX NO2AA0i8 ONisi NoOAIbuux docaiodicens. Pesynomamu. [Ipononyromuvcs
BNPOBAOICEHHS IHMEPAKIMUBHUX MEMOOi8 ma MexXHON02I HABUAHHA: 3A605KU BKIIOUEHHIO MAKUX eleMeHmia, AK
oanu, sHauku, mabauyi nidepie ma BUKIUKU, 8I00Y6AEMbCA NEPEMEOPEHHS MPAOUYILIHO20 HABYAHHA HA Oinbll
IHMepaxkmueHull ma KOpUCHuil 00csio. Y cmammi maxoxc Uceimatoomscs nposiowi cetimighikosani niamgpopmiu,
sxarouarouu Duolingo, Kahoot! Classcraft ma TalentLMS, O0emoncmpyromvbcs npukiaou 3aCmoCcy8anHs MaKux
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nram@opm K 6 aAKAOeMiuHux, max i 8 KOpnopamueHux opeanizayisx. Y cmammi npoananizosano 00xoou ma
KIIBbKICMb KOPUCMYBAYI8 PUHKY BEIUKUX OCEIMHIX 000AmKi8, WO BUKOPUCHIOBYIOMY iepU K Memoo HABUAHHAL.
Taxuii punok cmpimko 3pocmac. Y cmammi 3a3Ha4A€mMbCsl, Wo 3a O0NOMO20I0 THCMPYMEHMI@ Ha 6a3i Wmy4H020
iHmeneKmy KOpucmygaui MOJICYMb AGMOMAMUYHO CMEOPIOBAMU HABYAIbHI 000AmKU HA NIAM@OpMaAx, AKi
nIOMPUMYOMb OU3AUH HA OCHOBI WNMYy4H020 ihmenekmy ma oceimui (yuxyii. Hasuanvhi mexunonozii noasearomo
He 8 momy, wob 3pobumu oceimy 2poio, a 8 momy, wob 3podumu HAGUAHHs epeKmMUSHIUUM, BUKOPUCTOBYIOUU
HAUKpawii MO*CIUGOCMI 20p 015 MOMuUeayii, npozpecy 3 GUKOPUCMAHHAM 360pomno2o 36'a3ky. Ilpakmuune
3HAYEHHs pe3yIbmamis 00ciocenns. Hezanexcno 6i0 moeo, uu npayieHux o6ilmac nocady suxiaoaud, sxuil
npasHe nidGUUWUMU PIBEHb 3HAHL YMIHbL [ HABUYOK CMYOEHmMIs, Di3Hec-nidep yu MeHeoxcep, KU HABYAE CBO0
KOMAHOY, eetmigixayis modxice 00ONOMO2mu 3ayikagumu cmyOeHmie ma nepcoHa, AKUl NOCMIHO HABUAEMbCA
HOBOMY.

Kniouosi cnoea: mexnonozcii naguamms, O0C6imMHI MeEXHONOCII, [2po6e HAGUAHHS, [HMEPAKMUBHE HABYAMHIL,
000amKu, WMy4HULl IHMe1eKm.

JHama naoxoooicenns cmammi: 05.10.2026

Jlama npuiinamms cmammi 0o nyonixayii: 01.11.2026
Jlama nyonikayii cmammi: 13.11.2026

184



