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The aim of the conference

The aim of the scientific professional conference XXXVIIIth
DIDMATTECH 2025 is to introduce the latest findings from the field of the
science of materials and technologies, including educational, information and
communication technologies, and enable the participants to present the
results of their own scientific research and professional activities with a
special focus on the didactical aspects of education.

The conference was designed mainly for teachers who teach subjects
in the area of technologies, informatics, mathematics, physics, electronics,
sciences and others at different schools and use modern digital technologies,
ICT and artificial intelligence in education, also for doctoral, postgraduate,
and for talented students.
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XXXVIII. DidMatTech 2025
3. —4. December 2025

Program of Conference

Wednesday, 3rd of December:

09:30 — 09:55 Registration (on-line connection veryfication)
10:00 —10:30 Welcome Speech; Open Ceremony

10:30 — 12:30 Plenary Session

12:30 — 13:30 Lunch Break

13:30 — 17:30 Oral and on-line presentations in sections

Thursday, 4th of December:

09:00 — 12:00 Oral and on-line presentations in sections
12:00 — 13:00 Lunch Break

13:30 — 16:00 Oral and on-line presentations in sections
16:00 — 16:30 Closing Session
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THE NEW CHALLENGES OF DIGITAL EDUCATION IN
PRACTICE

Péter ANTAL, HU

Abstract: The active, creative pedagogical use of digital tools and the digital
environment has become an important measure of professional flexibility in
the teaching profession. The methodological innovation of digital education is
a major contributor to many pedagogical successes, but it is important to be
clear about the pedagogical goals that digital tools are intended and capable of
achieving.

The experience of the last few years, especially in the Covid period, has shown
the personal, technological, methodological and attitudinal shortcomings that
have highlighted the anomalies of digital education. One of these real problems
is that the content management and learning tracking systems used by teachers
are not uniform even across school staff, and in many cases, there is a lack of
creative communication between teachers.

The question is, whether we can really increase efficiency, i.e. whether the
technology and methodology used can deliver the greatest pedagogical ‘yield’
with the least investment of time and energy.

This requires, however, an examination of the real picture in terms of methods,
programmes and infrastructure.

The latest technologies, such as artificial intelligence, raise further
opportunities and problems. On the opportunities side, in the education sector,
they offer innovative solutions for improving teaching and learning processes
through personalized learning, adaptive learning, or even intelligent tutors,
incorporating a wide range of new tools and techniques. However, the use and
introduction of artificial intelligence in education also clearly have ethical,
professional, and methodological downsides. Although the advantages and
opportunities mentioned above may bring positive benefits to the entire
spectrum of education, we are not yet adequately prepared for their
widespread, constructive, and methodologically well-founded implementation.

The primary issue regarding the use of artificial intelligence in schools is its
impact on human factors. In Hungary, the majority of teaching staff are
typically over 40, and they do not always identify with the use of new
technological innovations and are not prepared for rapid changes. Another
problem is that machine intelligence cannot support education
comprehensively; many ethical and scientific-critical questions arise during its
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use. Considering the mixed effects of artificial intelligence on education, in the
long term it may result in the abandonment of general human thinking and
logic.

In my presentation, I will explore these issues and present the results and
conclusions of a survey of teachers.

Keywords: digital education, methodology, digital transition, artifical
intelligence

A DIGITALIS OKTATAS UJ KIHIVASAI A GYAKORLATBAN

Absztrakt: A digitalis eszk6zok és a digitalis kornyezet aktiv, kreativ
pedagogiai alkalmazasa mara a pedagégus palya szakmai rugalmassaganak
egyik fontos fokmérdjévé valt. A digitalis oktatds moédszertani megujulasa
nagymeértékben hozzajarul szamos pedagoégiai siker eléréséhez, azonban nem
art tisztazni, hogy a digitalis eszk6zok segitségével milyen pedagdgiai célokat
kivanunk és tudunk elérni. Az utébbi néhany év tapasztalatai, kiilondsen a
Covid iddszak, megmutattak azokat a személyi, technolégiai, mddszertani és
szemléletbeli hidnyossagokat, melyek ramutattak a digitalis oktatas
anomalidira. Egyik ilyen valdés probléma, hogy a pedagégusok altal hasznalt
tartalomkezel és tanulaskovet6 rendszerek még az egyes iskolai tantestiiletek
esetében sem egységesek, sok esetben hidnyzik a tanarok kozotti alkoto
kommunikacié. A kérdés: valéban tudjuk-e névelni a hatékonysagot, vagyis az
alkalmazott technolégia és modszertan a lehetd legkisebb id6- és
energiabefektetéssel képes-e a legnagyobb pedagégiai ,hozamot”
eredményezni. Ehhez azonban sziikség van a redlis kép vizsgalatara, a
modszerek, az alkalmazott programok, és az infrastruktira szempontjabdl.

A legtjabb technoldgidk pedig, mint a mesterséges intelligencia tovabbi
lehet6ségeket és problémakat vetnek fel. A lehetdség oldalon, az oktatasi
szektorban, innovativ megoldasokat kinal a tanitasi és tanulasi folyamatok
javitdsara, a személyre szabott tanulds, az adaptiv tanulds, vagy akar az
intelligens tutorok, alkalmazasaval, amely szdmos Uj eszkozt és technikat foglal
magaban. A mesterséges intelligencia oktatdsban torténdé haszndlatdnak és
bevezetésének lathatéan vannak etikai és szakmai, médszertani arnyoldalai is.
Amellett, hogy a fent emlitett elényok, lehet&ségek, pozitiv eldnyokkel
jarhatnak az oktatds teljes spektrumara, ezek tomeges, és konstruktiv,
modszertanilag megalapozott bevezetésére még nem késziltiink fel
megfelelGen.

Az elsédleges probléma a mesterséges intelligencia iskolai alkalmazasanak, az
emberi tényezdkre tett hatasa. Magyarorszagon jellemzden 40 év feletti a
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tantestiilletek tobbsége, akik nem minden esetben azonosulnak az uj
technolégiai vivmanyok hasznalataval, és nincsenek felkésziilve a gyors gyors
valtozasokra. A masik probléma, hogy magat az oktatast a gépi intelligencia
nem tudja mindenre Kkiterjed6en segiteni, sok etikai és tudomdanykritikai
kérdés meril fel hasznalatuk soran. A mesterséges intelligencia oktatasra tett
vegyes hatasait tekintve pedig, hosszitavon az altalanos emberi gondolkodas,
logika elhagyasat eredményezheti.

Ezek kozoktatasi bevezetése még illuzorikusnak tekinthetd kiilondsen
Magyarorszag vonatkozasaban, hiszen rendszerszertin még nem jelentek meg,
bar sok alkalmazas mar miikod6képes modellt mutathat.

El6adasunkban a fenti kérdéseket korbejarva, egy a pedagégusok korében
végzett vizsgalat eredményeit és kovetkeztetéseit mutatom be.

Kulcsszavak: digitalis oktatds, modszertan, digitalis atallas, mesterséges
intelligencia
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POSSIBILITIES OF CLOSE-UP PHOTOGRAMMETRY IN
THE PROTECTION OF REGIONAL CULTURAL
HERITAGE

Ondrej TAKAC, Gergely KOCSIS, SK

Abstract: The article provides an overview of the potential of detailed
photogrammetry for the documentation and preservation of regional cultural
heritage. Photogrammetry (now supported by affordable hardware, mobile
applications, drones and advanced software) offers a non-invasive method for
creating accurate and detailed 3D models of architectural monuments, sacred
buildings, museum artifacts and elements of natural or sculptural heritage. Our
paper presents a complete workflow, from image acquisition and optimal
photographic conditions to point cloud generation and textured model
reconstruction. Through several case studies - such as close-up modeling of
sculptures, tree trunks and small outdoor artifacts - the paper highlights the
strengths, weaknesses and limitations of this method. Comparative examples
demonstrate how image quantity and quality affect the output, modeling
accuracy and processing time. A review of current photogrammetric software
(Pix4Dmapper, Agisoft Metashape, Meshroom, COLMAP, Kiri Engine and
others) further highlights the wide range of tools available - from professional
systems to affordable open source solutions. Detailed photogrammetry can
significantly contribute to the protection of cultural heritage by enabling
detailed documentation, condition assessment, digital archiving and public
presentation, thus preserving fragile and irreplaceable objects for future
generations.Clanok poskytuje prehlad potencialu detailnej fotogrametrie pre
dokumentaciu a zachovanie regionalneho kultirneho dedi¢stva. Fotogrametria
(dnes podporovana dostupnym hardvérom, mobilnymi aplikdciami, dronmi a
pokrocilym softvérom) ponuka neinvazivnu metédu na vytvaranie presnych a
detailnych 3D modelov architektonickych pamiatok, sakralnych budov,
muzejnych artefaktov a prvkov prirodného alebo socharskeho dedi¢stva. Nas
prispevok predstavuje kompletny pracovny postup, od ziskavania obrazu a
optimalnych fotografickych podmienok aZ po generovanie mrac¢na bodov a
rekonStrukciu  textirovaného modelu. Prostrednictvom niekolkych
pripadovych $tadii - ako je napriklad modelovanie séch, kmeniov stromov a
malych vonkajSich artefaktov zblizka - prispevok zdéraziiuje silné aj slabé
stranky aj obmedzenia tejto metddy. Porovnavacie priklady demonstruju, ako
mnoZzstvo a kvalita obrazu ovplyviiujd vystup, presnost modelovania a Cas
spracovania. Prehl'ad sucasného fotogrametrického softvéru (Pix4Dmapper,
15
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Agisoft Metashape, Meshroom, COLMAP, Kiri Engine a d'alSie) d’alej zdoraziuje
Siroké spektrum dostupnych nastrojov - od profesionalnych systémov az po
dostupné rieSenia s otvorenym zdrojovym kédom. Detailnd fotogrametria
moZe vyznamne prispiet k ochrane kultirneho dedi¢stva tym, Ze umoziiuje
podrobni dokumentaciu, posudenie stavu, digitdlnu archivaciu a verejnu
prezentaciu, ¢im sa zachovavaju krehké a nenahraditel'né objekty pre budtce
generacie.

Keywords: close-range photogrammetry, digital heritage, 3D modelling,
documentation of monuments, regional heritage.

MOZNOSTI BLiZKE] FOTOGRAMETRIE PRI OCHRANE
REGIONALNEHO KULTURNEHO DEDICSTVA

Abstrakt: Clanok poskytuje prehlad potencialu detailnej fotogrametrie pre
dokumentaciu a zachovanie regionalneho kultirneho dedicstva. Fotogrametria
(dnes podporovana dostupnym hardvérom, mobilnymi aplikdciami, dronmi a
pokrocilym softvérom) ponuka neinvazivnu metédu na vytvaranie presnych a
detailnych 3D modelov architektonickych pamiatok, sakralnych budov,
muzejnych artefaktov a prvkov prirodného alebo socharskeho dedicstva. Nas
prispevok predstavuje kompletny pracovny postup, od ziskavania obrazu a
optimalnych fotografickych podmienok az po generovanie mracna bodov a
rekonsStrukciu  textdrovaného modelu. Prostrednictvom niekol'kych
pripadovych studii - ako je napriklad modelovanie s6ch, kmefiov stromov a
malych vonkajsich artefaktov zblizka - prispevok zdoraziuje silné aj slabé
stranky aj obmedzenia tejto metddy. Porovnavacie priklady demonstruju, ako
mnozstvo a kvalita obrazu ovplyviuju vystup, presnost modelovania a ¢as
spracovania. Prehl'ad stcasného fotogrametrického softvéru (Pix4Dmapper,
Agisoft Metashape, Meshroom, COLMAP, Kiri Engine a d'alSie) d'alej zdoraznuje
Siroké spektrum dostupnych nastrojov - od profesionalnych systémov az po
dostupné rieSenia s otvorenym zdrojovym kédom. Detailna fotogrametria
moze vyznamne prispiet’ k ochrane kultirneho dedicstva tym, Ze umoziuje
podrobni dokumentaciu, posudenie stavu, digitdlnu archivaciu a verejnu
prezentaciu, ¢im sa zachovavaju krehké a nenahraditel'né objekty pre budice
generacie.

Klicové slova: fotogrametria zblizka, digitalne dedi¢stvo, 3D modelovanie,
dokumentacia pamiatok, regionalne dedicstvo.
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DESIGN OF A MULTI-ROLE Al CHATBOT
FRAMEWORK FOR SUPPORTING PROJECT-BASED
LEARNING IN PRIMARY EDUCATION

Julia SEBEJOVA, Jana BURGEROVA, SK

Abstract: The digital transformation of primary education introduces new
demands for supporting teachers, pupils, and parents. Current technologies
based on large language models (LLMs) offer significant potential to enhance
lesson planning, project-based learning, and school-family communication.
However, most existing Al tools are designed for a single user role—typically
the student—and lack an integrated ecosystem that connects all key
educational actors. Moreover, in the Slovak context, no localized, pedagogically
grounded Al model tailored for younger learners is currently available.
This paper presents a concept of a multi-role Al chatbot designed for
primary education, integrating the three fundamental roles of the school
ecosystem: teacher, student, and parent. The architecture is based on a
layered model consisting of Natural Language Processing, Logic & Role
Management, LLM components, and links to school information systems
(Microsoft Teams, EduPage, School Information System, local databases). The
model enables reciprocal enrichment of data and interactions: teacher-
generated materials are transformed into child-friendly versions, student
interactions support differentiation and formative assessment, and parents
receive personalized explanations and recommendations based on both
teacher input and student activity.
The research gap identifies three major deficiencies in current literature: (1)
limited research on Al in primary education, (2) the absence of multi-role Al
ecosystems serving teachers, students, and parents simultaneously, and (3) a
lack of Slovak, curriculum-aligned Al tools appropriate for young learners. The
proposed concept addresses these gaps by integrating technological,
pedagogical, and communicative dimensions into a single ecosystem, providing
a basis for future empirical evaluation.
The methodological framework builds on a mixed-methods design
combining classroom observations, interaction analysis, semi-structured
interviews with teachers, pupils, and parents, and pre-post comparisons.
These methods will examine the impact of the chatbot on (1) pupils’ autonomy
in project-based learning, (2) the reduction of teacher workload, (3) the quality
of project outputs and ICT competence development, and (4) the effectiveness
of school-parent communication.
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Prof. Ing. Jana Burgerova, PhD., contributed significantly to the pedagogical
grounding of the model, ensuring coherence with digital pedagogy, ICT
integration, and current trends in innovative teaching practices.

This conceptual study forms the foundation for the development of a Slovak
multi-role Al chatbot and outlines future work focusing on technical
implementation, pilot testing in Grades 1-4, longitudinal evaluation, and the
development of the first Slovak child-adaptive language model compatible with
primary-school needs.

Keywords: artificial intelligence, primary education, project-based learning,
multi-role chatbot, educational ecosystem, large language models (LLM),
digital transformation of schools.
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MESTERSEGES INTELLIGENCIA ALKALMAZASOK
LEHETOSEGEINEK ATTEKINTESE A SZEMELYRE
SZABOTT OKTATAS TERULETEN

Norbert ANNUS, Tibor KMET, SK

Absztrakt: A mesterséges intelligencia térnyerése az oktatasban Uj
lehet6ségeket teremt a személyre szabott tanulds megvaldsitasara. A
tanulmany célja, hogy attekintse azokat az mesterséges intelligencia-alapu
alkalmazasokat, amelyek bizonyitottan tamogatjdk az egyéni tanulasi
utvonalak kialakitasat, és empirikus eredményekkel igazolt hatékonysaggal
rendelkeznek. A vizsgalat soran olyan rendszerek Kkeriiltek kivalasztasra,
amelyek adaptiv algoritmusokkal dolgoznak, valds idejli diagnosztikai
visszajelzést nyujtanak, és fliggetlen kutatasokban is értékelésre keriiltek. A
vizsgalatok alapjan ezek a rendszerek hozzajarulhatnak a tanuléi teljesitmény
javitdsdhoz, a motivacié6 noveléséhez és a fejlédési utvonalak pontosabb
nyomon kovetéséhez, ugyanakkor hasznalatuknak technolégiai és pedagdgiai
korlatai is vannak. A tanulmany ramutat, hogy a mesterséges intelligencia nem
helyettesiti, hanem atalakitja a pedagogus szerepét.

Kulcsszavak: mesterséges intelligencia, személyre szabott oktatas, adaptiv
tanulasi rendszerek, MI-alapu oktatasi alkalmazasok.

OVERVIEW OF ARTIFICIAL INTELLIGENCE APPLICATIONS IN
THE FIELD OF PERSONALIZED EDUCATION

Abstract: The rapid expansion of artificial intelligence in education is creating
new opportunities for the implementation of personalized learning. The aim of
this study is to review those Al-based educational applications that
demonstrably support the development of individualized learning pathways
and whose effectiveness has been validated through empirical research. The
analysis focuses on systems that employ adaptive algorithms, provide real-
time diagnostic feedback, and have been evaluated in independent studies.
Findings indicate that these systems can contribute to improved learner
performance, increased motivation, and more accurate monitoring of learning
progress, although their use also presents technological and pedagogical
limitations. The study highlights that artificial intelligence does not replace
teachers, but rather transforms their role within the learning process.

Keywords: artificial intelligence, personalized education, adaptive learning
systems, Al-based educational applications.
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MESTERSEGES INTELLIGENCIA AZ
ALKALMAZASFEJLESZTESBEN

Krisztina CZAKOOVA, SK

Absztrakt: A mesterséges intelligencia (MI) alkalmazasfejlesztésben betoltott
szerepe az elmult években jelent6sen megnétt, kiillondsen az oktatasi
rendszerek digitalis atalakuldsanak koszonhet6en. Az MI-alapu technologidk
lehetévé teszik olyan alkalmazasok létrehozasat, amelyek hatékonyan
tdmogatjak a tanarok és tanuldk mindennapi munkajat, rugalmasan
illeszthet6k kilonb6zé oktatasi kornyezetekbe. A fejlett nyelvi modellek
képesek feldolgozni a feltoltdtt tananyagokat, és ezek alapjan automatikusan
vizsgakérdéseket, kvizeket vagy gyakorlé feladatokat generalni. Ezen
rendszerek fejlesztése sordan a természetesnyelv-feldolgozas kulcsszerepet
jatszik a tartalmak elemzésében és az értelmezheté feladatsorok
el6allitdsaban. A tanulds hatékonysaga igy jelentésen novelhetd, mikdzben az
oktatdk terhelése csokken. A fejlesztési folyamat soran kiemelt szerepe van a
megfelel6 adatszerkezet kialakitdsanak és a modellek finomhangolasanak. A
tanulmany egy digitalis tananyagmegoszté alkalmazas fejlesztését mutatja be,
a tananyag-alapui tesztgeneradlasra fékuszalva. Ennek eredményeként a
mesterséges intelligencia nem csupan technolégiai Gjitds, hanem stratégiai
eszk6z az oktatds jov6jének formaldsaban, valamint kulcsfontossagu l1épést
jelent a személyre szabott oktatas felé vezetd tton.

Kulcsszavak: mesterséges intelligencia, alkalmazasfejlesztés, szakdolgozatok,
programozas, szoftvertervezés.

ARTIFICIAL INTELLIGENCE IN APPLICATION DEVELOPMENT

Abstract: The role of artificial intelligence (Al) in application development has
increased significantly in recent years, especially due to the digital
transformation of educational systems. Al-based technologies enable the
creation of applications that effectively support the daily work of teachers and
learners, while being flexibly adaptable to various educational environments.
Advanced language models can process uploaded learning materials and
automatically generate exam questions, quizzes, or practice tasks based on
them. During the development of such systems, natural language processing
plays a key role in analysing content and producing interpretable task sets. As
a result, learning efficiency can be greatly improved while reducing the

23



XXXVIII DIDMATTECH 2025
TRNAVA UNIVERSITY IN TRNAVA — FACULTY OF EDUCATION

workload of educators. In the development process, particular emphasis is
placed on designing appropriate data structures and fine-tuning the models.
This study presents the development of a digital learning-material-sharing
application, focusing on learning-material-based test generation.
Consequently, artificial intelligence is not only a technological innovation but
also a strategic tool in shaping the future of education, representing a key step
toward personalized learning.

Keywords: artificial intelligence, application development, thesis works,
programming, software design.
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INNOVATIVE DESIGN OF DIGITAL INTERFACES
FOR LEARNING SUPPORT

Csilla PRANTNER, HU

Abstract: Rapid technological development has led to significant changes not
only in the economic, cultural and social areas, in the processes of human
communication, but also in education. In recent years, human-machine
interaction has undergone a significant transformation, which was marked by
free access to generative artificial intelligence systems. Subsequently, there has
been a rapid spread of applications with built-in artificial intelligence. This
development is increasingly described as an indicator of the onset of the “fifth
industrial revolution” (Prantner, 2025). Artificial intelligence is increasingly
used in various areas of corporate management, research, production,
development, which is a growing problem in the labour market, because fully
automated artificial intelligence systems can replace a significant part of not
only low-paid and less qualified jobs (Cu et. al.,, 2023; World, 2025), but also
intellectual human work in important management positions. The diverse
possibilities of artificial intelligence embedded in applied software can
significantly transform the content and scope of work across various
occupations and managerial roles (Amazon, 2024).

In the article, the author deals with current educational problems brought
about by technological development and the advent of artificial intelligence
and increasing prevalence of remote learning and work, such as: Development
of competencies in education; Application of progressive educational methods;
Hybrid educational environment; Design and development of digital
educational platforms; Creation of didactic educational applications,
Instructional Design, etc.

High-level contemporary technologies can effectively support diverse learning
formats, such as group, cooperative, and project-based learning, thereby
contributing to the development of 4C skills. For effective learning, a dedicated
digital platform or framework is necessary that provides a stable foundation
for the learning process and supports classes, whether in-person, online, or
hybrid. It is important that the platform is available for learning and completing
assignments outside of class and provides space for teacher-student and
student-student communication.
Such academic-content digital learning platforms can support learning more
effectively when UX/UI experts from the market sector are involved in their
visual and functional design. The methodology of UX/UI design and research
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has been established and has developed into a distinct field; however, it has not
yet been integrated into the creation of educational websites (Braun, 2025).
From a broader perspective, UX/UI design and research belong to the field of
Human-Computer Interaction (HCI), within which user behaviour and usage
patterns come into focus. However, cooperation between experts from these
two domains in designing a platform could result in more experiential, usable,
motivating, and attractive digital learning environments. In this context,
Informatics is also an essential area, both because of the technological
requirements of hybrid education and the development of the underlying
digital framework.
Therefore, when creating Instructional Design suitable for hybrid learning
(HxID), experts from the three fields mentioned above need to cooperate to
develop effective learning support interfaces (Prantner, 2025).

Keywords: Instructional Design, UX/UI Design, Hybrid educational
environment, Progressive educational method.
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HOW HAS AI MADE A TRANSFORMATION IN THE
EDUCATION SPHERE?

Natalia SHUMEIKO, SK

Abstract: With the advent of artificial intelligence (Al), the role of a lecturer in
tertiary education is transforming. Al resources can serve as potential
assistants to lecturers in preparing teaching materials and providing
evaluation and feedback to students. Lecturers, in turn, take on one of seven
roles (Osadcha et al, 2025) during Al-supported training. Being a reliable
information provider while Al serves as a helpful ‘assistant’ seems the most
apparentrole in tertiary education. In particular, it applies to teaching Business
English at the tertiary level. The use of Al-generated content that is developed
by the Pearson Smart Lesson Generator (PSLG) for English lessons (Shumeiko,
2025) allows the lecturer to save time preparing lesson assignments. In this
case, the Al resource functions as the lecturer's ‘assistant.” At the same time,
the lecturer is a reliable provider of information for students in class. The
lecturer selects assignments from PSLG content, determines the relevance of
Al-generated tasks, and makes adjustments.

Keywords: artificial intelligence, lecturer, tertiary education, training.
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USE OF WEB TECHNOLOGIES IN
INFORMATICS EDUCATION

Erik TURI, Gy6z6 HORVATH, HU

Abstract: The rapid spread of the Internet, modern web technologies and
digital tools in the recent decades has transformed expectations toward
education, influencing the competencies both teachers [1] and students [2] are
required to achieve. In many educational contexts, web-based technologies are
used primarily as runtime environments: for example, in learning management
systems to support teaching or online code execution tools to support
programming studies.

This paper reviews these established uses of web technologies in education but
argues for a broader pedagogical perspective. The key advantage of the web
lies in its universality: applications behave consistently across devices;
development can be carried out using free and widely accessible tools. We
propose that the web browser itself provides a multimedia-rich and interactive
environment that can effectively replace traditional console-based
programming tasks or hardware-intensive robotics activities, which may be
inaccessible to many schools due to their cost. Web-based programming
projects also help boost student motivation and engagement by leveraging
multimedia, interactivity and instant feedback that appeal to today’s
generation of learners [3]. We argue that this approach is feasible because the
web as platform readily supports multimedia elements such as embedded
bitmap graphics, vector graphics. The creation of such multimedia elements
and static websites is already part of the curriculum in Hungary.

Keywords: web technologies, javascript, multimedia, interactivity, browser,
informatics education.
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EXPERIENCE-BASED INFORMATICS WITH
MICRO:BITS - FROM WANDERING KITS TO
HUNGARY’S FIRST NATIONAL MICRO:BIT
PROGRAMMING COMPETITION

Andor ABONYI-TOTH, Bence GAAL, HU

Abstract: This study presents the more than eight-year development of the
national Micro:bit “Wandering Kits” lending program and the pedagogical
impacts of Hungary’s first Micro:bit Programming Competition. The initiative
was grounded in the principles of constructionist and experience-based
learning, aiming to provide schools with risk-free access to micro:bit
microcontroller devices, thereby supporting teacher-led innovation and
informed procurement decisions. Starting from 20 devices, the program
expanded through industrial partnerships to several hundred micro:bits,
reaching more than 600 schools and approximately 65,000 students by 2025.

Building on this infrastructure, the competition implemented a narrative-
driven, project- and problem-based task structure that included both fixed-
specification challenges and creative, student-designed problems. The
statistical analysis of submitted tasks demonstrates how the dual structure
supported differentiated assessment, with the creative tasks activating design,
documentation and higher-order problem-solving competences. The
implementation relied on a multi-actor collaboration involving university
instructors, preservice teachers, mentor teachers from public education and
industry partners, who jointly contributed to the organizational, pedagogical
and technical aspects of the event.

Findings indicate that the program significantly increased student motivation,
creativity and collaboration skills, while strengthening preservice teachers’
professional identity and practical pedagogical competences. Together, the
Wandering Kits program and the national competition constitute a sustainable,
ecosystem-level model that effectively supports the implementation of STEAM-
oriented educational innovation in Hungary.

Keywords: micro:bit; constructionism, STEAM education, project-based
learning, programming competition, digital pedagogy,student motivation
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METHODS FOR SOLVING TASK TYPES
USING SPREADSHEET AND PROGRAMMING

Péter BERNAT, Gabor TORLEY, HU

Abstract: One of the primary goals of the Information Technology (Computer
Science) subject is to develop students’ problem-solving thinking. Tasks
related to data storage and processing constitute a significant and thoroughly
covered topic within the subject, and they are often solvable using both
spreadsheet software and programming languages. In our previous articles, we
highlighted the theoretical possibilities of linking the teaching of spreadsheet
and programming. In this publication, we explore the various possible
solutions in spreadsheet and in programming for typical data-processing tasks
and problems, as well as their conceptual and methodological connections.

Keywords: spreadsheet, programming, problem solving, algorithmic thinking,
teaching methods.
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ASSESSMENT OF PUPILS' CREATIVE SKILLS IN
TECHNICAL ACTIVITIES: PILOT STUDY

Pavlina CASTKOVA, Michal MRAZEK, CZ

Abstract: Technical education at the primary level represents a key
component of the curriculum, supporting the development of manual skills,
technical literacy, and creative thinking. These competencies are essential not
only for everyday practical functioning but also for pupils’ future educational
and professional pathways. This study focuses on pupils’ perspectives, as their
experiences and subjectively perceived conditions for the development of
technical skills remain an understudied area that can substantially enrich our
understanding of the educational reality. In this context, pupil self-assessment
serves as an important indicator revealing how learners evaluate their own
abilities and potential in technical skills and technical creativity.

The aim of the article is to present selected findings from a pilot study
examining the self-assessment of lower-secondary pupils in the subject
Practical Activities. The empirical part draws on a questionnaire survey
conducted with 78 pupils from grades 6 to 9. A purpose-designed instrument
was used to capture pupils’ perceptions of technical creativity and the
conditions supporting its development. The questionnaire included five-point
Likert scales supplemented by several open-ended items and underwent
expert content validation by specialists in technology education and
educational psychology. The high internal consistency of the instrument
(Cronbach’s a = 0.91) confirms its suitability for capturing pupils’ perceptions
of their technical and creative competencies.

The findings indicate that pupils rate their technical and creative skills as
moderately positive, with greater confidence in specific creative activities than
in their overall creative self-concept. Gender differences emerged in favour of
boys in the domain of tool use and in favour of girls in their creative self-
perceptions; however, the structure of relationships among skills was similar
for both genders. The analysis also revealed moderately strong associations
among different components of technical creativity—particularly between
designing and constructing a product—highlighting the complex nature of
technical creativity, which integrates cognitive, psychomotor, and imaginative
processes.

Keywords: technical education, primary school, self-assessment,
technical skills, pupils’ creativity, gender differences, Crafts
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HOW MULTIMEDIA CONTENT SHAPES LEARNING
PERFORMANCE IN E-LEARNING: A COMPARISON OF
RESULTS BEFORE AND AFTERITS
IMPLEMENTATION

Miroslava CIMERMANOVA, SK

Abstract: E-learning is becoming an integral and valuable part of the teaching
process in contemporary higher education, with its effectiveness determined
not only by content but also by form. Research by Dykman and Davis (2008)
emphasizes the need for high-quality e-learning courses during the training of
future teachers, as a well-designed online course can build bridges between
teachers and students and significantly influence the learning process and level
of understanding of the subject matter. From the perspective of multimodal
learning theory (Turek, 1997 In Térékova & Steveik, 2013), multimedia
content processing significantly supports memorization and understanding of
information, which is also confirmed by growing empirical evidence in the field
of online education. Multimedia is thus a tool that, when used appropriately in
teaching, can significantly strengthen student engagement, motivation, and
cognitive processes.

The aim of the presented study was to analyze the impact of multimedia
content on the performance of university students in the subject Interactive
Whiteboard in Education at the Faculty of Education of the University of Presov
and, at the same time, to examine the relationships between the evaluation of
student outputs and the level of their executive functions measured by selected
sub tests of the Slovak adaptation of D-KEFS. The research was conducted over
two academic years, with the first group completing the course in its original
form without multimedia elements and the second group working with a
course supplemented with multimodal content, namely video tutorials on
software, interactive presentations, and the Padlet visual collaboration
environment. Students were assessed on the basis of the creation of an
educational activity using an interactive whiteboard in at least two parts, with
the assessment consisting of seven criteria (K1-K7) focused on technical
quality, creativity, age appropriateness, work with content, and authorial
contribution.

In addition to the point-based assessment, some of the students underwent
measurement of executive functions (cognitive flexibility, inhibition, attention)
using the Slovak adaptation of the D-KEFS tool, which enabled a correlation
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analysis between cognitive prerequisites and the quality of course outputs. The
statistical analysis was based on standard significance tests and correlation
coefficients to examine the potential monotonic dependence between scores in
individual test conditions and the obtained assessment.

The results confirmed that multimedia content had a positive impact on
student performance and engagement. The second group achieved higher
scores in some criteria, with multimedia materials increasing not only the
quality of assignment completion but also course attendance and the level of
interaction with educational resources. Correlation analysis revealed the
existence of some relationships between D-KEFS scores and assessment
criteria, although these did not reach statistical significance. However, more
significant links were found between the evaluation criteria themselves—for
example, students who showed greater creativity also achieved higher
authorial input and more often included motivational elements in their
prepared activities.

The discussion points out that multimedia materials can significantly increase
the motivational potential of online courses, support more effective
information processing, and can also help in the development of higher
cognitive processes. In line with the findings of Zahorc, Haskov4a, and Bilek
(2014), multimedia elements also contribute to a change in attitude towards
the subject and increase student participation, which was also confirmed in this
study. Brutman et al. (2024) found that multimedia resources influence, among
other things, the role of students in courses and increase their autonomy and
participation in classes, which was confirmed in this research by increased
attendance in the course and its individual parts in the selected sample.

The conclusion confirms that multimedia materials are an effective
pedagogical tool that can improve the quality of online teaching and learning
performance. However, the research has its limitations - the sample is not large
enough to represent the entire population. Its results can therefore only be
applied specifically to this group. From a methodological point of view, it is also
necessary to note the specific context of a single subject and the possible
influence of subjectivity in assessment or group testing conditions on the
results. Future research should focus on the long-term effects of multimedia,
comparing its effectiveness in different disciplines and examining in more
detail the interaction between multimodal content and executive functions. A
more effectively targeted multimedia environment may contribute to the
development of not only cognitive but also metacognitive abilities in students
in the future.

Keywords: E-learning, Multimedia, Higher education, Learning outcomes,
Future teachers,
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DISRUPTIVE TECHNOLOGIES IN GEOGRAPHY
EDUCATION - VIRTUAL REALITY

Gyongyi BUIDOSO, Deddy GUSMAN, Klara CZIMRE, Ern§ MOLNAR,
Janos KAPUSI, Peter CZOMBA, Bence Balint JUHASZ, Cornelia
Mihaela NOVAC, Ovidiu Constantin NOVAC, Karoly TEPERICS, HU

Abstract: Geography education, like many other subject areas, needs new,
motivating methods for competency-based approaches in primary and
secondary schools. Virtual reality (VR) can be a suitable tool for this. It can
appear in today’s new type of education as a technological tool that offers
unprecedented opportunities for immersive, experiential and inquiry-based
learning. This study provides an insight into current research on the
pedagogical relevance of VR and identifies educational areas where immersive
technologies provide a significant motivational base and benefits. VR
technology can enable students to virtually explore remote or inaccessible
geographical environments, realize classroom visualization of complex
geomorphological processes, and support modeling of urban and human
geographic systems. In addition, VR-based simulations of natural hazards can
promote risk awareness training and decision-making competence.
Environmental and climate change-related visualizations can develop
ecological understanding. The educational benefits of VR may therefore include
increased motivation, improved spatial reasoning, and support for
differentiated instruction. However, challenges such as cost and infrastructure
remain significant and limit the scope of VR’s applicability.

As a first step in our educational development research, VR as an educational
material organizing space appeared, in which, taking advantage of the
possibilities offered by VR, we grouped the curriculum elements in 3D in a
different way than usual, which requires the development of a different
ordering principle from the usual, and the navigation can also promote the
development of a freer, multi-aspect, new type of approach. For example, we
could apply environmental awareness topics, such as the topic related to water.

The next step is to place the geographical curriculum in an appropriate space,
which we hope can help not only spatial orientation, but also recall. The
implementation of this VR space is in progress.

We hope that VR can be a powerful catalyst for curricular innovation. In our
article we outline future developments, positioning immersive technologies as
critical elements of the next generation of geography education.
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TASK ANNOTATION FEATURES IN THE PROGCONT
SYSTEM

Piroska BIRO, Tamas KADEK, HU

Abstract: Digital tools are becoming increasingly integrated into teaching and
learning. The growing number of students each year and the tools of artificial
intelligence present new challenges for educators. At the Faculty of Informatics
of the University of Debrecen, we have been using the ProgCont system for the
automatic assessment of programming tasks since 2011. Over the years, the
system’s functionality has steadily expanded, it has become increasingly
important for supporting students’ independent study. Initially, the system was
used to evaluate tasks in programming competitions and later in examinations.
During this early phase, feedback was limited to simply accepting or rejecting
submitted solutions. A submission is accepted if the program produces the
correct output for the given input. Typically, each problem is tested using
multiple test cases. To provide more meaningful feedback on rejected
submissions, we aim to extend these test cases with annotations that highlight
the specific properties of each case. Our intention is to help students identify
which subproblems require further improvement when their solutions are
only partially correct.

In this presentation, we present the potential of this development. We selected
a problem that had received a large number of submissions, created new
annotated test cases for it, and re-evaluated all solutions. This allowed us to
compare the added value the annotations provide for both students and
teachers. The example demonstrates that this development direction is
essential for supporting students’ self-preparation and for enhancing
opportunities for differentiated education.

Keywords: ProgCont system, automatic task evaluation, programming
education, annotations
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SPECIFICATION OF EXTREME VALUE TYPE TASKS
SPECIFICATION

Zsuzsanna SZALAYNE TAHY, Gyéz6 HORVATH, HU

Abstract: In introductory programming courses in higher education, the first
step in systematic problem solving is the specification of the problem, which is
the declarative abstraction of the problem and the basis for designing the
solution algorithm. Whether the specification is done in the head, on paper, or
their digitized results, it is often incomplete or incorrect. The Specification
Editor, developed to check the correctness of the specification, effectively
supports the entire process of specification, replacing its writing on paper.
With the increasingly widespread use of the Specification Editor, it turned out
that the solutions given in theory leave open questions that arise in practice,
for which the tool must be prepared. The method, correctness and
completeness of specifying tasks related to extreme values also raise questions
that need to be answered from several perspectives: as a specialist, as an
educator and as a creator of a tool supporting specification creation. In this
article, we present alternative options for specifying extreme value type
problems, their relationship, and aspects of defining the relation determining
the rank.

Keywords: extreme/maximum/minimum value search/filter/select,
declarative, specification, cognitive patterns, educational methodology,
validation, critical thinking.

SZELSOERTEK TIPUSFELADATOK SPECIFIKACIOJANAK
SPECIFIKACIOJA

Absztrakt: A fels6oktatds kezdd programozaskurzusain a moédszeres
feladatmegoldas elsé 1épése a feladat specifikalasa, amely a feladat deklarativ
absztrakcitja, a megold6 algoritmus tervezésének az alapja. A specifikalast
fejben vagy papiron végezve, illetve ezek digitalizalt eredménye sokszor
hidnyos vagy hibas. A specifikacié helyességének ellendrzésére fejlesztett
Specification editor hatékonyan tdmogatja a specifikdlas teljes folyamatat,
kivaltja a papirra lejegyzést is. A Specification editor hasznalatadnak altalanossa
valasa soran lathatdva valt, hogy az elméletben megadott megoldasok nyitva
hagynak a gyakorlatban felmeriil6 olyan kérdéseket, amelyekre fel kell
késziteni az eszkozt. A szélséértékkel kapcsolatos feladatok specifikalasanak
modja, helyessége és teljessége is kérdéseket vet fel, melyekre tobb
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szempontbal kell valaszolni: szakemberként, oktatoként és
specifikaciokészitést tAmogatd eszkoz készitdjeként. A cikkben bemutatjuk a
sz€ls6érték tipusfeladat specifikdldsdnak alternativ lehet6ségeit, ezek
kapcsolatat, illetve a rangot meghataroz6 relaci6 definidlasanak szempontjait.

Kulcsszavak: széls6érték- maximum- minimum-keresés -kigyjtés -
kivalasztas, deklarativ, specifikdci6, oktatasmddszertan, validacid, kritikai
gondolkodas, relaci6, komparator.
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VIZUALIZACIA ALGORITMOV POUZIVAJUCICH
UDAJOVU STRUKTURU POLE

Veronika STOFFOVA, SK

Abstrakt: Clanok podéiarkuje déleZitost idajovych $truktir v programovom
rieSeni roznych problémov, reprezentovanych vac¢sim mnozstvom udajov,
ktoré maju byt 'ahko dostupné, jednoducho a spravne selektovanel'né, teda
priamo adresovatel'né. Preto je dobré, ked’ si usporiadané. Najjednoduchsia a
najcastejSie pouzivand tudajova Struktura je pole, ktoré najdeme ako
Standardna Udajova Struktiru skoro v kazdom vySSom programovacom
jayzku. Prave preto sme vybrali tito udajovu Struktiru ako objekt vizualizacie
na vyucovanie a hlbkové ucenie sa s porozumenim a pouzivanim nazornych
vizualizovanych simula¢nych modelov rieSenia ulohy.

KI'icové slova: udajové struktury, pole ako idajova Struktira, implementacia
udajovej Struktiry, adresovanie elementu udajovej Struktury.

VISUALIZATION OF ALGORITHMS USING THE ARRAY DATA
STRUCTURE

Abstract: The article underlines the importance of data structures and the
method of their internal implementation in the programmingsolution of
various problems, represented by a larger amount of data, which should be
easily accessible, simply and correctly selectable, i.e. directly addressable.
Therefore, it is good when they are organized. The simplest and most
frequently used data structure is an array, which we find as a standard data
structure in almost every higher programming language. That is why we have
chosen this data structure as an object of visualization for teaching and
learning with understanding and using illustrative visualized simulation
models of solving a task.

Keywords: data structures, array as a data structure, implementation of a data
structure, addressing of a data structure element.
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AUTOMATIC FEEDBACK IN PROGRAMMING
EDUCATION : A COMPREHENSIVE REVIEW

Diavid DEMETER, Ladislav VEGH, SK

Abstract: The growing availability of generative large language models (LLMs)
has introduced new opportunities for enhancing programming education,
particularly through automated feedback systems. Such systems can support
learners by providing timely, scalable, and context-aware explanations;
however, they also raise challenges related to data privacy, overreliance, and
alignment with course content. Locally deployable LLMs, including models
such as DeepSeek Coder and WizardCoder, offer a promising alternative to
cloud-based solutions, enabling fine-tuning, domain adaptation, and privacy-
preserving operation. This paper presents a comprehensive overview of
automatic feedback approaches in programming education, with a focused
comparative analysis of selected locally deployable generative models. We
examine the pedagogical background of effective feedback and analyze the
capabilities of two state-of-the-art code-oriented models. Our analysis
highlights key pedagogical differences between the two models.

Keywords: automatic feedback, programming education, computer-assisted
learning, intelligent tutoring systems, code analysis.
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GAME DEVELOPMENT-BASED LEARNING IN AN
INTRODUCTORY PROGRAMMING COURSE

Noémi Bernadett AGOCS, HU

Abstract: This study presents an example from an introductory programming
course that implements game development-based learning (GDBL), an
approach in which students learn by designing, creating, or modifying games.
The aim of using this approach was to strengthen students’ understanding of
core programming concepts, such as loops or variables, to help them acquire
algorithmic thinking and problem-solving skills, and to provide a motivating
learning environment that can help encourage deeper engagement and interest
in informatics.

The paper introduces a complex project that follows the software development
life cycle (SDLC), guiding students through the creation of a simplified PAC-
MAN-inspired maze game in Scratch. Throughout the project, planning, design,
animation, and game programming tasks are performed. Working
collaboratively, students first analyse user needs, determine core mechanics,
narrative elements, and rules, then design the characters and layout of levels
for the game. An intermediate implementation-preparation phase introduces
learners to 3D modeling and animation before transitioning to the final
programming phase, during which students implement movement, collision
detection, feedback systems, enemy behaviour, level transitions, and win/lose
conditions.

The game development process described in the article was designed not only
to reinforce fundamental programming knowledge, but also to broaden
students’ digital competencies and understanding of design principles.
Although the sample size is not yet sufficient for broader generalizations, initial
experiments in university preparatory courses and secondary school
extracurricular clubs suggest that this method could be effective for teaching
beginner programmers. Despite its potential, GDBL remains underexplored in
teaching, highlighting the need for structured materials and practical examples.

Keywords: game development-based learning, teaching, programming,
project work, Scratch, 3D modelling, animation, introductory course
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DIDACTIC ADVANTAGES OF TURTLE GRAPHICS
IN SCRATCH - ANALYSIS AND CASE STUDY

Péter BERNAT, HU

Abstract: Turtle graphics has been an important part of teaching basic
programming for many years, especially for developing algorithmic thinking.
However, with the spread of newer teaching methods (such as robotics and
game programming), its role seems to be decreasing, and sometimes it is
pushed into the background. Traditional turtle-graphics environments have
also become outdated. In this article, I first explain the educational advantages
of turtle graphics. Then I describe why I think Scratch is a good choice among
modern, free programming environments used in education. After that, I give a
guide on how turtle graphics can be done in Scratch, what kinds of pedagogical
benefits it can have, and what difficulties (caused by the features of the
environment) teachers should expect. Finally, within the framework of a brief
case study, I present a turtle-graphics assignment given to computer science
teacher trainees, which I specifically adapted to the capabilities of Scratch.

Keywords: algorithmic thinking, turtle graphics, block-based programming,
Scratch, teaching programming
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TROZVO] POCITACOVE] GRAMOTNOSTI ZIAKOV
ZAKLADNYCH SKOL

Jana FIALOVA, Roman HORVATH, SK

Abstrakt: Prispevok sa zaobera rozvojom pocitacovej gramotnosti ziakov
zakladnych skél. Autori charakterizuju aktivity, ktoré boli realizované v prvom
roku rieSenia projektu KEGA 010TTU-4/2025 s ndzvom Rozvoj informatického
a algoritmického myslenia Ziakov prostrednictvom efektivneho zaclenenia
modernych technolégii do vyucCovania informatiky a matematiky, najma
realizaciu kruzku programovania pre zZiakov zakladnych skl a interaktivne
aplikacie na podporu vyucovania matematiky na prvom stupni zakladnych
skol.

KIicové slova: rozvoj pocitaCovej gramotnosti, krizok programovania,
interaktivne aplikacie, IKT vo vzdelavani.

DEVELOPING COMPUTER LITERACY AMONG PRIMARY
SCHOOL PUPILS

Abstract: The contribution deals with the development of computer literacy
among primary school pupils. The authors describe the activities that were
carried out in the first year of the KEGA 010TTU-4/2025 project entitled
Development of pupils’ computational and algorithmic thinking through the
effective integration of modern technologies into the teaching of computer
science and mathematics, in particular the implementation of a coding club for
primary school pupils and interactive applications to support mathematics
teaching at primary schools.

Keywords: development of computer literacy, programming club, interactive
applications, ICT in education.
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POCITACOVA GRAFIKA A JEJ VYUCBA: PRAKTICKA
UCEBNICA, CVICEBNY ZOSIT A VIDEONAVODY

Simona KUMPANOVA, Milan STRBO, SK

Abstrakt: Cielom tohto ¢lanku je predstavenie komplexného -elektronického
vzdelavacieho materialu pre vyucbu predmetu Pocitacova grafika na zakladnych,
strednych a vysokych skolach. Ale vdaka svojmu jednoduchému systému je vhodny
na SirSie vyuzitie. Moze sluzit ako pomocka pre vSeobecnu Informatiku, pre
grafické a technické odbory alebo dokonca ako rychly tréningovy kurz pre firmy,
ktoré pouzivaju bezplatné grafické nastroje.

Vysledkom prace je didakticky balik pozostavajuci z elektronickej praktickej
ucebnice, cvicebnice a série videonavodov, ktoré sluzia na podporu moderného
a efektivneho vzdeldvania. Materidly st navrhnuté s cielom rozvijat' praktické
zruénosti Studentov prostrednictvom bezplatného softvéru Inkscape.

KI'icové slova: pocitacova grafika, Inkscape, vzdelavaci material, prakticka
ucebnica, cvicebnica, videonavody.

COMPUTER GRAPHICS AND ITS TEACHING: PRACTICAL
TEXTBOOK, EXERCISE BOOK AND VIDEO TUTORIALS

Abstract: The aim of this article is to present comprehensive electronic
teaching materials for teaching computer graphics at primary, secondary, and
higher education institutions. However, thanks to its simple system, it is
suitable for wider use. It can serve as an aid for general computer science, for
graphic and technical fields, or even as a quick training course for companies
that use free graphic tools.

The result of the work is a didactic package consisting of an electronic practical
textbook, a workbook, and a series of video tutorials that serve to support
modern and effective education. The materials are designed to develop
students' practical skills using the free Inkscape software.

Keywords: computer graphics, Inkscape, educational material, practical
textbook, exercise book, video tutorials.
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BLENDED LEARNING VO VYUCOVANI
MATEMATICKYCH PREDMETOV

Jana FIALOVA, SK

Abstrakt: Prispevok sa zaoberd vyuzitim blended learningu vo vyucovani
matematickych predmetov pre Studentov predskolskej a elementarnej
pedagogiky a ucitel'stva pre primarne vzdeldvanie. Autorka charakterizuje
najdolezitejsSie dosiahnuté vysledky pocas troch rokov rieSenia projektu KEGA
001UMB-4/2023 s nazvom Implementacia blended learningu do pripravy
profesijného bakaldra zinformatiky abuducich ucitelov matematiky
a informatiky.

KI'icové slova: blended learning, online learning, flipped classroom, IKT vo
vzdelavani.

BLENDED LEARNING IN TEACHING MATHEMATICS

Abstract: The article deals with the use of blended learning in teaching
mathematics subjects to students of Pre-school Elementary Pedagogy and
Primary Education Teaching. The author characterizes the most important
results achieved during the three years of the KEGA 001UMB-4/2023 project
entitled Implementation of blended learning in the training of professional
bachelors and teachers of mathematics and computer science.

Keywords: blended learning, online learning, flipped classroom, ICT in
education.
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THE EFFECTIVENESS OF THE FLIPPED CLASSROOM
MODEL IN EDUCATION

I1diké PSENAKOVA, SK

Abstract: The Flipped Classroom model is one of the most innovative and
rapidly developing approaches in contemporary education, fundamentally
reversing the traditional structure of the teaching-learning process. In classical
instruction, the teacher presents new material during the lesson and students
practice at home, while in the flipped model this sequence is reversed: learners
engage with new content before class, using digital resources such as
instructional videos, interactive presentations, online courses, or e-learning
platforms. Class time is thus devoted to discussion, problem solving,
collaboration, and practical application, leading to more active and engaging
learning experiences.

Implementing the model requires a new pedagogical mindset, as the teacher’s
role also transforms—from a knowledge transmitter to a facilitator and mentor
who supports students in applying knowledge in practice and developing
critical and self-reflective thinking. The method also allows for differentiated
instruction, since learners can progress at their own pace while receiving
individualized feedback.

During the implementation of the model, students received digital learning
materials in advance, and the lessons were conducted either online (via MS
Teams) or in a face-to-face setting. The study was carried out at the Faculty of
Education, Trnava University, within two courses at the Department of
Mathematics and Informatics during the 2024 /2025 academic year.

The aim of the research was to examine to what extent the Flipped Classroom
model contributes to the improvement of students’ learning outcomes,
motivation, and autonomy in higher education. A total of 48 students
participated in the experiment, divided into two groups over the course of one
semester: one group followed traditional instruction, while the other applied
the Flipped Classroom method.

Digital materials were distributed four to five days prior to each class. During
the interactive sessions, students shared their screens, solved problems
collaboratively or under the teacher’s guidance, and actively reflected on one
another’s work. Learning outcomes were analysed using the Wilcoxon signed-
rank test, based on performance measured at the beginning and end of the
semester. The results remained below the 0.05 significance level (p < 0.05),
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indicating a significant improvement in students’ academic performance and
confirming that flipped learning effectively develops autonomy, responsibility,
and deeper understanding.

Student feedback also highlighted the positive impact of the method on
motivation, independence, learning engagement, and collaboration, as well as
on the experiential nature of learning. Although the implementation of the
model requires greater teacher preparation and time investment, the findings
show that these efforts pay off in the long term.

Overall, the Flipped Classroom represents not merely a technological
innovation, but a pedagogical paradigm shift that combines the advantages of
digital innovation and active learning. The method contributes to the renewal
of education by fostering learners’ autonomy, collaboration, and sense of
responsibility, thus representing one of the most promising directions in 21st-
century education.

Keywords: Flipped Classroom, Active Learning, Digital Pedagogy, Educational
Effectiveness
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STUDENTS CHEATING DURING ONLINE TESTING

Milan STRBO, SK

Abstract: Internet learning together with distance learning make up an online
education, therefore this paper provide short introduction to online education,
shows advantages and disadvantages. This study examines the impact on
academics such as primary schools and universities, and shows effects towards
online education. The research about whether students cheat more during
online classes or live classes was conducted and data was analysed. In this work
the questionnaire method was used. The studies found that students rather
cheat during live classes in comparison to the online, distant classes.
Keywords: distance learning, cheating, online education,
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MOZNOSTI VYUZITIA UMELE]J INTELIGENCIE VO
VZDELAVANI: INOVATIVNE PRISTUPY SO
ZAMERANIM NA DIGIEDUHACK BRATISLAVA

Jozsef UDVAROS, Veronika GABALOVA, Jarmila PELDOVA,
Maria FABEROVA, SK

Abstract: Digitdlna transformacia vzdeldvania je aktudlne vyrazne
ovplyviiovana umelou inteligenciou (AI), ktord prinasa nové mozZnosti
personalizovaného ucenia, tvorby interaktivneho obsahu alebo aj podpory
inkluzivnych pristupov. Moderné systémy zaloZené na Al dokazu reagovat na
potreby jednotlivych Ziakov, ponikat im individualne prispésobené ucenie,
spatnu viazbu a vhodné materialy podl'a ich schopnosti a preferencii. Prispevok
vychadza aj z poznatkov ziskanych na podujati DigiEduHack, ktoré sa konalo
vdiioch 14 a15.11. 2025 v Bratislave. Toto podujatie podporuje vznik
inovativnych vzdelavacich rieSeni a prepaja Studentov, pedagégov a
odbornikov z oblasti digitalnych technoldgii. Prispevok poukazuje taktiez na
vyuzitie roznych platforiem Al, vdaka ktorym je mozné vytvarat moderné,
interaktivne a umelou inteligenciou obohatené vzdelavacie materialy. Tieto
zvySuju motivaciu ziakov, podporuji ich Kkreativitu a robia vyucovanie
atraktivnejsim.

Prispevok sa taktieZ venuje SirSim trendom zavadzania Al do $kol a rozobera
jej pedagogické prinosy, ale aj rizika a vyzvy spojené s jej pouzivanim. TaktieZ
poukazuje na sposoby ako médze Al zlepsit aktivitu Ziakov, posilnit kritické
myslenie a prispiet k lepsim vzdelavacim vysledkom. Nesmieme vsSak
opomenut, Ze jej implementacia si vyzaduje rieSenie etickych a pravnych
otazok, ochranu osobnych tidajov, prekonavanie technologickych obmedzeni a
dokladnu pripravu ucitelov. V zavere prispevok prinasa odporucania pre
pedagoégov a Skoly a tiez zdoéraznuje potrebu zodpovednej a premyslenej
integracie Al do vyucovania. Iba prepojenim technologickych inovéacii s
kvalitnymi pedagogickymi pristupmi méze Al redlne podporit inkluzivne,
tvorivé a efektivne vzdelavanie pre vSetkych.

Keywords: Umeld inteligencia, Vzdelavanie, DigiEduHuck, Technologické
inovacie
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POSSIBILITIES OF USING ARTIFICIAL INTELLIGENCE IN
EDUCATION: INNOVATIVE APPROACHES WITH A FOCUS ON
DIGIEDUHACK BRATISLAVA

Abstract: The digital transformation of education is currently strongly
influenced by artificial intelligence (AI), which brings new possibilities for
personalized learning, the creation of interactive content, and the support of
inclusive approaches. Modern Al-based systems can respond to the needs of
individual students by offering personalized learning, tailored feedback, and
suitable materials according to their abilities and preferences. This paper also
draws on insights gained at the DigiEduHack event, which took place on 14-15
November 2025 in Bratislava. The event supports the development of
innovative educational solutions and connects students, teachers, and experts
in digital technologies. The paper also highlights the use any kinds of Al
platforms, which enables the creation of modern, interactive, and Al-enhanced
learning materials. These materials increase student motivation, support their
creativity, and make the learning process more engaging.

The paper also addresses broader trends in the integration of Al into schools
and examines its pedagogical benefits as well as the risks and challenges
associated with its use. It points to the ways in which Al can enhance student
engagement, strengthen critical thinking, and contribute to improved learning
outcomes. However, it should not be overlooked that implementing Al requires
addressing ethical and legal issues, ensuring data protection, overcoming
technological limitations, and providing thorough teacher training. In
conclusion, the paper offers recommendations for educators and schools and
emphasizes the need for responsible and well-planned integration of Al into
teaching. Only by combining technological innovation with high-quality
pedagogical approaches can artificial intelligence genuinely support inclusive,
creative, and effective education for all.

Keywords: Artificial Intelligence, Education, DigiEduHuck, Technological
Inovation
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FUTURE TEACHERS AND THEIR USE OF ONLINE
TECHNOLOGIES

Miroslav CHRASKA, CZ

Abstract: The paper describes selected results of a research that investigated
the possibilities of online technologies in the field of informal learning and
formal education for student-future teachers using a mixed research design.
We primarily focus on the results obtained in the fourth stage of this research,
which was quantitative in nature and aimed to verify whether future teachers,
according to the way they use online technologies, are divided into two typical
groups.

A self-constructed questionnaire was compiled as a research method and
generalized cluster analysis was used to process the research results to verify
the assumed types of typical users of online technologies among student-future
teachers.

The research sample (baseline) consisted of all first-year students of bachelor's
degree programs, students of the first and second years of follow-up master's
degree programs and fourth and fifth years of long master's degree programs
at the Faculty of Education of Palacky University in Olomouc (n=1212). These
were students at the beginning of their university studies (B.Sc. students) and
at the end of their university studies (NMgr. students and students in higher
years of Mgr. studies). Unfortunately, the research sample ultimately consisted
of “only” 334 students, of which 144 were bachelor students and 190 were
master and follow-up master study programs, who answered all questions in
the questionnaire.

Using generalized K-Means cluster analysis, the division of students - future
teachers into two significantly different clusters according to their way of
working with online technologies was clearly confirmed.

The analyzed data shows that future teachers in group 1 (cluster 1, year of birth
1999 predominates) tend to use online technologies for formal education - in
this area, they mention mainly educational applications (such as Duolingo),
tutorials (e.g. YouTube), but also video content (e.g. on YouTube and Netflix).
Future teachers in group 2 (cluster 2, year of birth 2000 predominates) tend
not to use online technologies, games, simulations (e.g. Minecraft or League of
Legends) for formal education, but they do not use them for informal learning
either.

Both groups of students agree that they use online technologies to support

informal learning, not for formal education.
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BUDOUCI UCITELE A JEJICH ZPUSOB VYUZITI ON-LINE
TECHNOLOGII

Abstrakt: Prispévek popisuje vybrané vysledky vyzkumu, ktery zkoumal
moznosti online technologii v oblasti informdalniho uceni a formalniho
vzdélavani u studenti - budoucich uciteld pomoci smiSeného vyzkumného
designu. Primarné se zamérujeme na vysledky, které byly ziskany ve ctvrté
etapé tohoto vyzkumu, ktera méla kvantitativni charakter a jejimz cilem bylo
ovérit, zda se budouci ucitelé, podle zplisobu vyuziti on-line technologii, déli do
dvou typickych skupin.

Jako vyzkumnd metoda byl sestaven dotaznik vlastni konstrukce a pro
zpracovani vysledkd vyzkumu byla pouZita zobecnéna shlukova analyza pro
ovéreni prepokladanych typl typickych uzivateli on-line technologii u
studentti - budoucich uciteld.

Vyzkumny vzorek (zakladni soubor) tvofili vSichni studenti prvnich ro¢nik
bakalatrskych studijnich programd, studenti prvnich a druhych roc¢nikd
navazujicich magisterskych studijnich programi a ¢tvrtych a patych ro¢nikt
dlouhych magisterskych studijnich program na Pedagogické fakulté
Univerzity Palackého v Olomouci (n=1212). Jednalo se tedy o studenty na
zacatku jejich VS studia (Bc. studenti) a ke konci VS studia (NMgr. studenti a
studenti ve vys$sich ro¢nicich Mgr. studia). Bohuzel vyzkumny vzorek nakonec
tvorilo “jen” 334 studentq, z toho 144 studentli bakalarskych a 190 studenti
magisterskych a navazujicich magisterskych studijnich programt, ktefi
odpoveédéli na vsechny otazky v dotazniku.

Pomoci zobecnéné K-Means shlukové analyzy bylo jednoznacné potvrzeno
rozdéleni studentii - budoucich ucditelii na dva vyznamné odlisné shluky podle
jejich zplisobu prace s on-line technologiemi.

Z analyzovanych dat vyplyva, Ze budouci ucitelé ve skupiné 1 (shluk 1, pfevliada
rok nar. 1999) maji tendenci vyuZivat on-line technologie k formalnimu
vzdélavani - v této oblasti uvadi predevsim vzdélavaci aplikace (jako napft.
Duolingo), tutorialy (napi. YouTube), ale také videoobsah (napft. na YouTube a
Netflix).

Budouci ucitelé ve skupiné 2 (shluk 2, prevladd roknar. 2000) spise
nevyuzivaji on-line technologie, hry, simulace (napt. Minecraft nebo League of
Legends) pro formalni vzdélavani, ale nevyuzivaji je ani pro informaln{ uceni.
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Obé skupiny studentli ptritom souhlasi s tim, Ze on-line technologie pouZivaji
spise k podpoie informalniho uéeni, nikoliv k formalnimu vzdélavani.

Klicova slova: budouci ucitelé, on-line technologie, shlukova analyza,
informdalni uc¢eni, formalni vzdélavani.
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INOVACIE VO VZDELAVANI: IMPLEMENTACIA
NOVYCH TRENDOV Z POHLADU MLADE] GENERACIE

Jana JAKUBCINOVA, Michal VIRAG, Michaela KONOVA, SK

Abstrakt: Vyznam vzdelania a kvalifika¢ny potencial ndroda priamo zavisia od
adaptability Skolského systému na potreby intelektudlnej a materidlnej sféry.
Sdcasna transformacia vztahu medzi vzdeldvanim a praxou kladie vysoké
naroky na osobnost ucitel'a, ktory musi byt schopny inovovat obsah aj metédy
vyucby. Predlozeny prispevok vychadza zo zasady, Ze univerzitna priprava
musi pedagoégov formovat tak, aby dokazali reflektovat individualne
schopnosti Studentov a rozvijat’ ich potencial. V kontexte tychto inovacii praca
prezentuje implementaciu praktickych vedeckych aktivit do edukac¢ného
procesu. Ciel'om je poukazat na to, ako praktickad vyskumna ¢innost budtcich
ucitel'ov prispieva k zmene ich pristupu k vyucbe a k efektivnemu prepojeniu
teorie s poziadavkami modernej vedeckej praxe.

V prispevku prezentujeme, aké je dolezité zvysit zaujem mladych I'udi o oblast
chemickych analyz, s ¢im suvisi aj ich vedomostny rast. NajdoleZitejSou fazou
je prave motivacna faza vzbudenia zaujmu, tizby a chuti nieco dosiahnut,
dokazat a nieCo nové vytvorit. K plnej sebarealizacii ¢lovek potrebuje
disponovat takymi zdkladnymi poznatkami, zrué¢nostami a navykmi, ktoré sa
dajui uplatnit v kazdodennom Zivote. U¢ast na vedeckych konferenciach je
jednou z prileZitosti, ktoré umoZnuji mladym l'ud'om prepojit vedecké
myslenie a prezentdciu svojich osobitnych nazorov prostrednictvom
vedeckych prac.

Predlozeny prispevok reflektuje inovativne pristupy vo vzdelavani mladych
vedcov prostrednictvom praktickej vedeckovyskumnej ¢innosti Studentov /
doktorandov. Prace Studentov prezentované na vedeckej konferencii sa
zameriavaju na aktudlne témy z oblasti aplikovanej chémie a
environmentalnych vied. Konkrétne ide o analyzu antioxida¢nych vlastnosti
Cajovych extraktov a stanovenie obsahu vitaminu C, ako aj o hodnotenie
fyzikalno-chemickych parametrov réznych typov vod. Vel'a prace suvisiacej s
chémiou si vyzaduje laboratérny vyskum, a preto je velmi doélezité zvysit
zaujem mladSej generdcie o moZznosti laboratérneho vyskumu a jeho praktické
aplikacie.

KI'icové slova: vzdelavanie, motivacia, chémia, Student, pedagég, vedecko-
vyskumnad ¢innost.
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INNOVATIONS IN EDUCATION: IMPLEMENTATION OF
NEW TRENDS FROM THE PERSPECTIVE OF THE YOUNG
GENERATION

Abstract: The importance of education and the qualification potential of a
nation directly depend on the adaptability of the school system to the needs of
the intellectual and material spheres. The current transformation of the
relationship between education and practice places high demands on a
teacher's personality, requiring them to innovate in both the content and
methods of teaching. The presented work is based on the thesis that university
training must prepare teachers to reflect on students' individual abilities and
develop their potential. In the context of these innovations, the work presents
the implementation of practical scientific activities into the educational
process. The aim is to point out how the practical research activity of pre-
service teachers contributes to changing their approach to teaching and to
effectively connecting theory with the requirements of modern scientific
practice.

In the paper, we present the importance of increasing young people's interest
in the field of chemical analysis, which is also related to their knowledge
growth. The most important phase is the motivational phase, which arouses
interest, desire, and appetite to achieve, prove, or create something new. For
full self-realisation, a person needs basic knowledge, skills, and habits that can
be applied in everyday life. Participation in scientific conferences is one of the
opportunities that allow young people to connect scientific thinking with the
presentation of their unique opinions through scientific papers. The paper
presents innovative approaches to educating young scientists through
students'/doctoral candidates' practical scientific research activities. The
students' works presented at the scientific conference focus on current topics
in applied chemistry and environmental sciences. Specifically, it concerns the
analysis of the antioxidant properties of tea extracts, the determination of
vitamin C content, and the evaluation of the physicochemical parameters of
various types of water. Much chemistry-related work requires laboratory
research, which is why it is very important to increase the younger generation's
interest in the possibilities of laboratory research and its practical applications.

Keywords: education, motivation, chemistry, student, teacher, scientific
research activity.
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DOSKOLOVACI KURZY NA ZVYSENI KOMPETENCI
UCITELU V OBLASTI EDUKACNI ROBOTIKY

Hana HYKSOVA, CZ

Abstrakt: Digitalni technologie prinaseji do vzdélavani radu novych
prilezitosti. Schopnost jednotlivce vyuzivat digitalni technologie k uceni,
vzdélavani a zdokonalovani svych dovednosti je jednou z dilezitych slozek
digitalni gramotnosti a je nezbytna pro schopnost celozivotniho uceni jedince.
Integrace digitalnich technologii do vyukovych aktivit a Skolniho Zivota a
propojeni formalni vyuky s neformalnimi vzdélavacimi aktivitami zakd je proto
dal$i nezbytnou soucasti rozvoje digitalni gramotnosti zakd.

Ukolem ucitelii neni jen vzdélavani a odborna p¥iprava, ale také ptiprava zak
na budouci povolani. Pravé do pripravy na budouci povolani patfi i robotika.
Robotika je obor, ktery zahrnuje radu ocekavanych vystupli Ramcového
vzdélavaciho programu, z néhoz se formuji $kolni vzdélavaci programy platné
pocitacové mysleni, digitdlni gramotnost, algoritmizace, robotika,
programovani. VSechny tyto dovednosti jsou potiebné nejen v informatice, ale
i v dalSich oborech a predmétech. Ke zvyseni kompetenci ucitelti v oblasti
edukacni robotiky jsou doskolovaci kurzy, seminare ¢i webinare nezbytné.

Klicova slova: vzdélavaci technologie, vzdélavani ucitelli, celoZivotni
vzdélavani, kvalita vzdélavani, digitalni technologie.

CONTINUING TRAINING COURSES TO INCREASE TEACHERS'
COMPETENCES IN THE FIELD OF EDUCATIONAL ROBOTICS

Abstract: Digital technologies bring a number of new opportunities to
education. An individual's ability to use digital technologies to learn, education
and improvement their skills is one of the important components of digital
literacy and is essential for an individual's lifelong learning ability. The
integration of digital technologies into teaching activities and school life and
the connection of formal teaching to non-formal educational activities of pupils
is therefore another necessary part of the development of pupils' digital
literacy.

The task of teachers is not only education and training, but also the preparation

of students for future occupations. It is the preparation for the future

profession that includes robotics. Robotics is a field that includes a number of

expected outputs of the Framework Educational Program, from which School
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Educational Programs valid for primary schools as well as secondary schools
are formed. The most important concepts in education are: computer thinking,
digital literacy, algorithmization, robotics, programming. All these skills are
needed not only in computer science, but also in other fields and subjects. To
increase teachers' competences in the field of educational robotics, refresher
courses, seminars, or webinars are necessary.

Keywords: educational technology, teacher education, lifelong learning,
quality of education, digital technologies.
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ANALYTICKE METODY PRI CHARAKTERIZACII
POVRCHOVYCH VOD VO VZDELAVANI

Michaela ANTALOVA, Jan SORMAN, SK Agnieszka KANIA, PL

Abstrakt: Stidia sa zaobera problematikou implementacie metéd analytickej
chémie do vyucovacieho procesu so zameranim na hodnotenie kvality
povrchovych voéd. V kontexte suCasnych environmentdlnych problémov
predstavuje analyza vody ideadlnu mozZnost pre rozvoj prirodovednej
gramotnosti a praktickych zrucnosti Studentov vramci univerzitného
vzdelavania. Stidia analyzuje didakticky potencial vybranych metéd pri
stanovovani fyzikalno-chemickych parametrov povrchovych vzoriek vod.

Z hl'adiska didaktiky chémie zd6razinujeme prechod od teoretickych vedomosti
k badatel'sky orientovanému vyucovaniu. Vyuzitie redlnych vzoriek z lokalnych
vodnych utvarov zvySuje motivaciu Studentov a umoznuje im pochopit vztah
medzi antropogénnou cinnostou a chemickym zloZzenim hydrosféry.
Vysledkom je navrh inovovanych analyz, ktoré zlicia moderné inStrumentalne
sposoby analyz s Kklasickymi odmernymi metédami, ¢im sa posilni
interdisciplindrny charakter vyucby a environmentalne povedomie Studentov.

KIicové slova: analytickd chémia, povrchové vody, didaktika chémie,
badatel'sky orientované vyucovanie, environmentalne vzdelavanie.

ANALYTICAL METHODS IN SURFACE WATER
CHARACTERIZATION IN EDUCATION

Abstract: The study examines the implementation of analytical chemistry
methods in the teaching process, with a focus on assessing the quality of
surface waters. In the context of current environmental problems, water
analysis offers an ideal opportunity for students to develop scientific literacy
and practical skills within the framework of university education. The study
analyses the didactic potential of selected methods in determining the
physicochemical parameters of surface water samples.

From the point of view of chemistry didactics, we emphasise the transition
from theoretical knowledge to research-oriented education. Using real samples
from local water bodies increases students' motivation and helps them
understand the relationship between anthropogenic activity and the chemical
composition of the hydrosphere. The result is a proposal for innovative
analyses that combine modern instrumental methods with classical volumetric
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methods, thereby strengthening the interdisciplinary nature of teaching and
students' environmental awareness.

Keywords: analytical chemistry, surface waters, chemistry didactics, inquiry-
based science education, environmental education.
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SKOLSKY DILATOMETER - KALIBRACIA

Jan ONDRUSKA - Igor STUBNA - Stefan CSAKI

Resumé: V prispevku je opisany skolsky dilatometer pre pevné latky pracujici
na diferencnom principe. Je poskladany zkorundovych tyciek, poérovitej
izola¢nej tehly, diZkova zmena sa meria vychylkomerom s citlivostou 0,01 mm.
Maximalna pracovna teplota 600 °C dava moznost ukazat niektoré premeny vo
vhodnych vzorkach, napr. v minerdloch, hlindch, dreve. Je ukdzana kalibricia
dilatometra pomocou referen¢nej vzorky z konstrukcnej ocele.

KIlicové slova: teplotna roztaznost, Skolsky dilatometer, kalibracia
dilatometra

SCHOOL DILATOMETER - CALIBRATION

Abstract: This study describes a differential dilatometer designed for
educational purposes. The apparatus consists of alumina rods, furnace and
porous insulating brick; changes in the sample length are recorded by a
displacement gauge with a resolution of 0.01 mm. A maximum working
temperature 600 °C enables the observation of structural changes in materials
such as solid minerals, dry clays, and wood. Furthermore, the calibration
procedure using a steel reference sample is described.

Keywords: thermal expansion, school dilatometer, calibration of dilatometer
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