








THE DRONE SOCCER AS AN EDUCATIONAL INNOVATION
PLATFORM (MOTIVATION, COMPETENCY DEVELOPMENT,
AND INSTITUTIONAL IMPLEMENTATION)

Mihaly Sas
First Hungarian Drone Football Sports Association; sosmihaly51@gmail.com

Abstract: The presentation demonstrates how drone soccer — a technology-driven sport
originating from South Korea — can become an educational entry platform capable of
simultaneously increasing student motivation and supporting the development of digital,
technical, and collaborative competencies. Based on the experiences of its infroduction in
Hungary, drone soccer can be interpreted not merely as a sport, butas an experience-based
learning environment that creates a bridge between play and structured STEM education.
The presentation outlines the main stages of building the Hungarian ecosystem, including
the establishment of international partnerships, the creation of the organizational
framework, the introduction of equipment and arena systems, and the integration of drone
soccer into educational institutions. The 2025 pilot championship and the 2026 national
championship are also presented in detail. Special emphasis is placed on the dimension of
social impact: through the cooperation of the Ludovika University of Public Service, the
Filakovo Grammar School, and Drone Soccer Hungary, equipment support programs enabled
the technology to become directly accessible to secondary school students, thereby creating
new entry opportunities foward technical and engineering career paths. The presentation
interprets the Hungarian model within the context of international trends, highlighting that
while drone technology education in Western Europe is increasingly organized on an
ecosystem basis, in Hungary drone soccer appears as an effective, scalable, and
low-threshold motivational platform capable of supporting the development of future
learning environments.

Keywords: drone soccer; STEM education; experience-based learning; digital competencies;
educational innovation; drone technology
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PROBLEM SOLVING WITH EDUCATIONAL FLOOR ROBOT
IN DIGITAL CULTURE COURSE FOR STUDENTS WITH LEARNING
DISABILITIES

Lidia Noémi Csanyiné Guszter
Mora Ferenc Kindergarten, Primary School, School Providing Developmental Education,
and Special Education Institution (EGYMI); csanyineglidia@gmail.com

Abstract: In the curriculum designed for students with special educational needs, one of the
topics in the digital culture course is “Problem Solving with Digital Tools and Methods”. For
students with learning disabilities, this is a particularly important area for development. To
carry out the activities in this topic, the curriculum recommends the Imagine Logo program.
Based on my experience, | concluded that using turtle graphics is an extremely difficult task
for our students with learning disabilities, so it cannot achieve its intended goal of
development. In order to ensure that these goals could still be achieved, | chose a different
tool: the floor robot. Unlike turtle graphics, which require a high degree of abstraction,
problem-solving with robots is reinterpreted as a manual activity based on spatial orientation.
Our students with learning disabilities are capable of operating and using the floor robot
appropriately, so the developmental activities set by the curriculum can be achieved just as
effectively with this tool. In my presentation, | will demonstrate how, drawing on the
experiences of the past four years, | have integrated the floor robot into the “Praoblem Solving
with Digital Tools and Methods” unit of the Digital Culture course—replacing the Imagine Logo
program—for students with learning disabilities.

Keywords: special education, students with special education needs, digital literacy, floor
robots, problem-solving
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INTERPRETIVE INTELLIGENCE AS A HIDDEN CONDITION OF
LEARNING THE IMPACT OF HUMAN-AI MEANING FORMATION
ON LEARNING PROCESSES IN HIGHER EDUCATION

Zsuzsa Gulyas
Gabor Dénes University / University of Pécs, Hungary, gulyas.zsuzsa@medesz.hu

Abstract: Artificial intelligence has entered learning environments not as a fool, but as a
participant in the formation of meaning. This shift exposes a structural condition that remains
largely unexamined in education. Learners increasingly operate in situations where identical
information gives rise to divergent interpretations, without any explicit indication that such
divergence has occurred. The paper addresses this condition by focusing on the moment when
understanding fails without being recognised as failure. In these instances, the breakdown does
not originate in the absence of knowledge, but in the instability of meaning itself. The difficulty
lies in the inability to detect when interpretation has shifted and when communication no longer
rests on shared reference. The Meaning Intelligence System provides a diagnostic perspective
for examining these phenomena. It does not introduce a new instructional method, but identifies
a dimension of learning that has remained implicit. Interpretive intelligence is understood here
as the capacity to detect, articulate and respond to discrepancies in meaning across human and
artificial agents. Empirical observations from institutional application suggest that a decisive
change occurs when learners begin to recognise that misunderstanding is not an exception but
a structural possibility. At that point, communication becomes a field of inquiry rather than a
transparent medium. The argument developed in this paper is that education in Al-mediated
environments cannot rely on the assumption of shared meaning. Its central task is to make
interpretation visible as a condition of learning. Without this shift, educational processes
maintain the appearance of coherence while operating on unstable ground.

Keywords: Interpretive intelligence, meaning formation, interpretive gap, human-Al
interaction, learning processes, epistemic instability, digital education, communication,

MEDESZet, organisational learning
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CONTROL IMPLEMENTATION OF PNEUMATIC SYSTEMS USING
VARIOUS PLCPROGRAMMING METHODS

Botond Patrovics - Eniké Nagy
Obuda University, Hungary; visionline@freemail.hu

Abstract: In my following thesis, | would like to present, through case studies, what
educational methods and strategies can be used to implement the different PLC
programming modes with students studying control technology (electronics technician,
mechatronics technician, mechatronics engineer), and how they can operate, diagnose and, if
necessary, modify and further develop a real pneumatic system using different types of
programming. Three fundamental aspects must be implemented in the educational structure,
such as system security, economy, and environmental protection. Recently, | was fortfunate
enough to attend a pneumatics and electropneumatics course, and then a PLC programming
course. In the pneumatics (electropneumatics) course, | had the opportunity to learn about the
devices regularly used in pneumatic systems, as well as the specific compressed air system,
thus developing a systems approach, based on which the cause-and-effect relationships
became known, thus the diagnostic examination of the system also became transparent.
During this training, the instructors only made references to the fact that PLC-controlled
systems are now used to control pneumatic systems almost everywhere where safety
regulations do not prohibit the use of electrical equipment (e.g., explosive areas). In the PLC
programming course, we dealt almost exclusively with the control technology itself, PLC
programming, and almost not at all with the physical implementation related to the control.
That's why | feel very lucky that | was able to gain knowledge and experience from both the
confrol implementation side and the physical implementation side, and based on these
experiences, | was able to develop my own educational concept for PLC programming. |
believe that education can be much more effective if students can implement the knowledge
they have acquired during education by operating and testing real-world systems, leaving
the virtual world provided by IT systems. In my thesis, | would like to demonstrate through
various case studies how we progress with students from theoretical knowledge to practical
knowledge, from simpler projects fo more complex projects, and how a given theoretical fopic
is related to practice, and in what practical implementation we can see the given theoretical
knowledge. | consider the latter very important because | have often experienced that the
fundamental question for students was where and how they could utilize the given theory in
the gay community, i.e. to what extent they would receive “marketable” knowledge. In my
thesis, | start from the basic state that this is a practice-oriented theoretical education, where
frontal education is only present at a minimal level, | mostly prefer differentiated education,
group and pair work, where group members can brainstorm together and work on a given
project in different ways, for example with different programming methods.
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When presenting the project, the groups can exchange experiences with each other about
who implemented the given project, what problems they encountered, and what experiences
they gained from it. In the PLC programming course | attended, I had the impression in several
cases that a PLC programmer, who had no knowledge of any other electrical or pneumatic
systems, did not really feel the difference between a PLC programming degree and a general
IT programming degree. He did not feel that he could actually connect the knowledge he had
gained through PLC programming to something. Based on this, | start the education with a
few hours of basic pneumatics fraining. This wauy, the students will learn which elements of
the pneumatic system can later be controlled by PLC programming, how to implement, for
example, a timing or a counting completely mechanically, and how we will replace this with
PLC confrol for completely electronic control. This makes it completely clear what the
difference is between a general programming activity and a PLC programming activity. At the
same time, it is very important to note how important the application of existing computer
science knowledge is, since on the one hand, we regularly prepare fruth tables and
assignment tables for the projects to be implemented, during university education we
prepared a program for generating motion equations and path-step diagrams based on a
given motion sequence, pneumatic system sizing, and other calculations. It is important to
note that in my experience, a PLC programmer's tasks primarily consist of development and
testing (diagnostics), so this is what should be focused on most during education.
https://siva.bgk.uni-obuda.hu/SzaFARi/2026/

Keywords: PLC programming, pneumatic systems, control engineering education, practical
learning, mechatronics, applied engineering education, project-based learning
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BLENDED LEARNING IN PRACTICE: DARTS MATEK AS
AN INTEGRATED DIGITAL AND PHYSICAL LEARNING MODEL

Bende Maté
Darts Matek; bendematel7@gmail.com

Abstract: The aim of this presentation is to infroduce an innovative, blended learning-based
educational model that integrates a digital learning environment with physical activity and
gamification elements to develop mathematical skills. The Darts Matek system employs a
comprehensive approach in which tasks completed on the online platform are directly
connected to movement-based activities performed on a darts board. This integration
enhances student motivation and promotes active engagement in learning. The effectiveness
of blended learning is supported by numerous studies: Graham (2006) and Means et al.
(2013) highlighted that integrating online and face-to-face learning components can improve
learning outcomes. The role of gamification in increasing student motivation has been
examined by Deterding et al. (2011). Currently, the model is implemented in several hundred
institutions and reaches tens of thousands of students. Results indicate that integrating
digital, physical, and motivational elements provides an effective tool for supporting cognitive
development. During the development process, | actively participated in product and
methodology development: based on inputs from educators and existing practices, |
designed new methods, and | supported the development directions through competitive
analysis and market benchmarking. | play a key role in creating new task types and difficulty
levels and enhancing the learning experience. The application of Al is also being explored.

Keywords: blended learning, gamification, cognitive development, movement-based
learning
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STUDENT-GENERATED QUESTIONS AS FORMATIVE PEDAGOGICAL
SIGNALS: AFUZZY-APRIORI INTERPRETIVE MODEL IN PRIMARY
SCHOOL SETTINGS

Eva Karl' - Gydrgy Molnar
'PhD Student, Széchenyi Istvan University, MMTDI, karl.eva@varkerti.hu
2Full Professor, Obuda University, Széchenyi Istvan University, molnar.gyorgy@uni-obuda.hu

Abstract: This study investigates how end-of-lesson student-generated questions can be
interpreted as formative pedagogical signals. Conventional performance indicators - tests
and grades - typically capture the endpoint of learning rather than its process. We present an
algorithmic model (WTCAI) grounded in fuzzy set theory and Apriori-based assaociation rule
mining, capable of jointly processing the cognitive depth and content of student questions
alongside learner background variables. The empirical dataset comprises data from 202
students and 174 parents, including 5,832 student-generated questions collected in grades
7-8 across digital culture, science, and physics lessons. Fuzzy representation accommodates
partial tfruths and the inherent uncertainty of classroom data, while the Apriori algorithm
yields interpretable, teacher-readable rule families. Key associative patterns identified
include: students who formulate high-abstraction questions despite low parental support
tend to perform above expectations, and lessons employing cooperative or visually rich
teaching methods co-occur with significantly more complex student questions. The model
also incorporates a dynamic rule-updating mechanism that cyclically integrates new student
data. The findings carry both data-mining novelty and direct pedagogical relevance: they
support differentiated planning and timely scaffolding within an inclusive, formative
assessment framework. The study is exploratory; subsequent phases will focus on formal
reliability procedures and longitudinal validation across multiple school setftings.

Keywords: Keywords: formative assessment; student-generated questions; fuzzy sets;

assaociation rule mining; educational data mining; learning analytics; inclusive pedagogy;
interpretability; adaptive learning; pedagogical decision support
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