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Introduction

The proceedings book XXXVII DIDMATTECH 2024 consists of se-
lected contributions from the conference with the same name which took
place on 09. — 11. 10. 2024 at the J. Selye University in Komarno.

The publication covers several basic current research and educational
fields, the results of which were presented in the conference sections. The
purpose of these scientific contributions of notable authors — sci-entists
and specialists from Czech, Hungarian, Polish and Slovak universities — is
to present the latest results, ideas and innovations from various fields of
science, education and research. The main emphasis is being placed on the
scientific disciplines and technologies, including education, information
and communication technologies.

The presented book with subtitle New methods and technologies in
education, research and practice contains five chapters with the
similar names of DIDMATTECH conference sections.

The first chapter Artificial intelligence in education deals with
problems and in the field of introducing Al into education to increase
it efficiency and quality. It presents not only the advantages and posi-
tives but also the disadvantages of this new educational technology
and also points out the risks and dangers of its uncritical and limitless
unreasonable use - or rather its abuse.

The chapter Actual tasks and problems of resent education focuses
to effective teaching and learning using new modern teaching metods
and tools. Into this chapter are also included articles focused on di-
dactic applications and learning environments creation. We will also
find contributions focused on the curricular transformation of the ed-
ucation system, the preparation of teachers for the use of mobile edu-
cational technologies, the risks of using the Internet in education, etc.

The chapter Research for education and in education contains re-
search-oriented articles, is devoted to the innovation of the contents
and form of education, introduce research methods to get new
knovledge in several field of science and teaching. Research methods
such as deep analysis, modeling and simulation, computer graphics
and object identification are not only the content of teaching but also
atool for acquiring new knowledge at different stages of the education
system and also for using the potential of new digital technologies not
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only in the framework of universities and colleges, but also in primary
and secondary schools.

The chapter ICT in education and subject teaching presents the re-
cent knowledge and experience in several fiel of education using clas-
sic and modern method and technologies to get new knowledge and
skills with the aim to achieve the best results and maximal effective-
ness with the benefit of the teaching and learning processes. The chap-
ter concludes with a contribution that recalls the years of the confer-
ence that were held in Komarno at the J. Selye University.

The last contribution is a memorial to Assoc. Prof. Laszl6 Zsako, who
played a significant role in organizing DIDMATTECH conferences in
Hungary and also the participation of doctoral students.

The proceedings could be recommended primarily for teachers, who
are teaching subjects focused on the fields of informatics, information
and technologies, and who are possibly using modern didactic digital
technologies and ICT in education. It could be also useful for research
workers in the above mentioned fields, and also for PhD, postgraduate
and gifted students, who can find in it not just interesting information,
but also many inspirations for their research and pedagogical activi-
ties.

Precedings book had been revised by two reviewers. Okrem toho each
contributions listed in the content was evaluated by one person - spe-
cialist in the field of paper topic whose names could be found in the
list of the proceedings reviewers.

24.12.2024
Veronika Stoffova
Scientific guarantor
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Uvod

Zbornik XXXVII DIDMATTECH 2024 pozostava z vybranych prispev-
kov z rovnomennej konferencie, ktora sa konala v ditoch 9. - 11. 10.
2024 na Univerzite J. Selyeho v Komarne.

Publikacia pokryva niekol'ko zakladnych stucasnych vyskumnych a
vzdelavacich oblasti, ktorych vysledky boli prezentované v sekciach
konferencie. U¢elom tychto vedeckych prispevkov vyznamnych auto-
rov - vedcov a odbornikov z ¢eskych, mad’arskych, pol'skych a sloven-
skych univerzit je prezentovat najnovsie vysledky, napady a inovacie
z roznych oblasti vedy, vzdelavania a vyskumu. Hlavny doraz sa kladie
na vedné discipliny a technolégie vratane vzdelavania, informacnych
a komunikacnych technolégii.

Predkladana publikicia s podnazvom Nové metédy a technoldgie vo
vzdeldvani, vyskume a praxi obsahuje pat kapitol s podobnymi
nazvami sekcii konferencie DIDMATTECH.

Kapitola Umela inteligencia vo vzdelavani sa zaobera problémami
a v oblasti zavadzania Ul do vzdelavania s ciel'om zvysit jeho kvalitu a
efektivitu. Predstavuje nielen vyhody a pozitiva, ale aj nevyhody tejto
novej vzdelavacej technoldgie a poukazuje aj na rizika a nebezpecen-
stva jej nekritického, bezbrehého a nerozumného pouzivania - ¢i skor
jej zneuzivania.

Kapitola Aktualne dlohy a problémy odporného moderného vzdelava-
nia sa zameriava na efektivne vyucovanie a ucenie s vyuzitim novych
modernych vyucovacich metéd a nastrojov. Do tejto kapitoly su zahr-
nuté aj ¢lanky zamerané na didaktické aplikacie a tvorbu ucebnych
prostredi. Ndjdeme tu aj prispevky zamerané na kurikuldrnu transfor-
maciu vzdelavacieho systému, pripravu ucitel'ov na vyuzivanie mobil-
nych vzdelavacich technolégii, rizik4 vyuZivania internetu vo vzdela-
vani a pod. Ndjdeme tu tieZ prispevky orientované na curikuldrnu
transformdciu vzdelavacieho systému, pripravu ucitel'ov na vyuZziva-
nie mobilnych zdelavacich technolégii, na rizika vyuZivanie Internetu
vo vzdelavani a pod.

Kapitola Vyskum pre vzdeldavanie a vo vzdelavani obsahuje vy-
skumne orientované ¢lanky, je venovana inovacii obsahu a formy
vzdelavania, uvadza metédy vyskumu na ziskanie novych poznatkov
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vo viacerych oblastiach vedy. jedno ucenie. Vyskumné metédy ako
hibkova analyza, modelovanie a simulacia, po¢itatova grafika a iden-
tifikacia objektov su nielen predmetom vyucby, ale aj nastrojom na
ziskavanie novych poznatkov na réznych stupnoch vzdelavacieho sys-
tému a tieZ na vyuzitie potencialu novych digitalnych technolégii nie-
len v ramci univerzit, ale aj zakladnych a strednych a vysokych skol.
Kapitola IKT vo vzdelavani a vyucbe predmetov prezentuje nie-
ktoré poznatky a skisenosti z viacerych oblasti vzdeldavania s vyuzi-
vanim klasickych a modernych metéd a technolégii na ziskanie no-
vych vedomosti a zrucnosti s cielom dosiahnut ¢o najlepsie vysledky
a maximalnu efektivitu a vyhody vyucovacich a vzdelavacich proce-
sov. Kapitolu uzatvara prispevok, ktory pripomina ro¢niky konferen-
cie, ktoré sa konali v Komarne na Univerzite ]. Selyeho

Poslednym prispevkom je spomienka na doc. Prof. Laszl6 Zsaké, ktory
sa vyznamnou mierou podiel'al na organizovani konferencii DIDMAT-
TECH v Mad'arsku a tiez na ucasti doktorandov.

Zbornik mozno odporucit predovsetkym ucitelom, ktori vyucuju
predmety zamerané na oblast informatiky, informacii a technolégii a
pripadne vyuzivajui vo vzdelavani moderné didaktické digitalne tech-
nolégie a IKT. MéZe byt uZzitocna aj pre vyskumnych pracovnikov vo
vyssie uvedenych oblastiach, ale aj pre doktorandov, doktorandov a
nadanych Studentov, ktori v nej najdu nielen zaujimavé informacie,
Zbornik ako celok hodnotili dvaja recenzenti. Okrem toho bol kaZdy
prispevok uvedeny v obsahu hodnoteny jednym odbornikom v oblasti
prezentovanej témy. Ich mena s uvedenim pracoviska, najdete v zoz-
name recenzentov na zaciatku zbornika.

24.12.2024
Veronika Stoffova
Scientific guarantor
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Artificial intelligence in education

Umela inteligencia vo vzdelavani
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ASKING THE RIGHT QUESTIONS TO UNIVERSITY
STUDENTS IN UNDERSTANDING AI USAGE IN
PROGRAMMING EDUCATION

Laszl6 HALASZ, Gabor KISS, SK

Abstract: As artificial intelligence (Al), particularly generative Al, be-
comes increasingly integrated into educational environments, it is im-
portant to understand how university students use these tools, espe-
cially in programming courses. This research shows the importance
of asking appropriate questions to university students to thoroughly
investigate their behaviors and viewpoints regarding Al. We examine
multiple studies to understand how these questions can influence the
assessment of Al's role in educational contexts. This paper clarifies the
complexity of student behavior about the use of Al in programming
curricula, based on recent research on chatbot and Al integration in
education.

Keywords: Generative Al, Education, Ethical Use, Programming,
Chabots

1 Introduction

Since Al is being used more and more in educational institutions, es-
pecially in programming courses, it's important to understand how
students are using these tools. A lot of universities are integrating Al
tools like ChatGPT to their classes to help students learn better. Ac-
cording to Gezgin et al. [1], students in programming courses often
use Al-based chatbots to help them with understanding concepts, fix-
ing code, and learning syntax rules. As these technologies become a
part of the curriculum, it's relevant to ask the right questions to find
out how students are using them.

One of the main challenges in studying Al use in education is figuring
out why students turn to these tools in the first place. Recent studies
show that several factors influence student behavior toward Al tools
like ChatGPT, such as their expectations, previous experience, and
how they view the tool’s role in their learning process [2]. Researchers
have to ask questions which reveal both obvious and hidden habits
regarding how students use Al in order to fully understand these pat-
terns.

14
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2 The Importance of Asking the Right Questions

To get an in-depth understanding of how students interact with Al,
particularly generative Al in programming courses, the nature of the
questions used in surveys and interviews is important. Asking general
questions may overlook details in students’ incorporation of Al tech-
nologies such as ChatGPT. Junaid Qadir [3] argues that, within the ed-
ucational structure inquiries directed at students are supposed to re-
veal both their practical application and the reason for such applica-
tion.

Questions that assess students' understanding of Al limitations, moral
implications, and productivity improvements could provide deep un-
derstanding into the influence of these technologies on their program-
ming skKills. General questions such as "How frequently do you use
ChatGPT for your programming tasks?" should not be asked, but ra-
ther more detailed ones, such as "What parts of your programming
work do you find Al tools most helpful?” It's important to know if stu-
dents use these tools to fix bugs, learn, or make up their own code by
asking questions.

Students' recognition of the limitations of Al-generated content is an
issue of great concern. The questions that ask students to determine
the accuracy and reliability of code created by ChatGPT show the level
of their understanding of the technology. The research confirms that
students often struggle to detect Al-generated solutions that contra-
dict the truth or are misleading, which, in turn, can result in the adop-
tion of incorrect programming logic [2].

3 Behavior and Patterns of Al Usage in Programming Education

To fully understand how students use Al in their programming educa-
tion, it is essential to examine their behaviors at different levels of
learning. Gezgin et al. [1] discovered that students predominantly uti-
lize chatbots for debugging and fault identification rather than for cre-
ative endeavors such as code optimization or the development of in-
tricate algorithms. Instead of depending on artificial intelligence for
solving difficult assignments, students seem to be using it as a helping
hand. This highlights a major question: to what level can artificial in-
telligence really inspire creativity in the solving of problems?

Similarly, Wieser et al. [2] investigated how dependent beginner pro-
gramming students are on Al tools. They discovered that when stu-
dents were asked directly about how effective they found Al support,
a significant gap in their programming education became apparent.

Students who used ChatGPT to fix code errors reported feeling less
15
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confident in their ability to solve problems on their own. Maybe
they're leaning too heavily on Al and using it as a replacement for their
own thinking.

Qadir [3] says that while Al could help students learning, especially
via tailored feedback, over dependence on these tools may result in
ethical dilemmas such as plagiarism and dependency. Questions that
examine students' awareness of these concerns are crucial for obtain-
ing a comprehensive understanding of their utilization of Al in pro-
gramming courses.

4 Ethical and Practical Implications

Understanding the ethical perspective of students toward these tech-
nologies is important. Whether students can judge what is and is not
proper use of Al tools in programming reflects their ability to make
wise choices. For example, an artificial intelligence model like
ChatGPT can generate code and offer recommendations. However, the
line between student-created work and Al-generated content can
sometimes be unclear.

Investigating where students believe the line is between learning and
over-reliance on artificial intelligence offers a perspective on how
they view what role artificial intelligence plays in education. These
studies shall combine moral issues with useful tasks like spotting er-
rors or fixing codes in fields where artificial intelligence might just
need human inspection.

There are also a number of risks that come up when students use gen-
erative Al to make entire blocks of code without understanding them.
They may skip over the steps of problem-solving and critical thinking
that are needed to learn how to code well. This could make them
barely understand programming concepts, which would make it hard
for them to fix bugs or make changes to code on their own.

Sending in code created by Al could be seen as copying someone else's
work, which is against the rules of academic honesty. Using codes cre-
ated by Al could also leave bugs or security holes in the code that stu-
dents may overlook because they don't understand it.

5 Conclusion

Integration of artificial intelligence, especially LLM models like GPT-
40 from OpenAl, in programming education predict great potential.

16
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However, understanding how students use these technologies re-
quires teachers to ask specific inquiries that expose the scope of stu-
dents' attitude and reliance on artificial intelligence as well as the eth-
ical issues related. Using carefully designed questions will help us to
gain understanding of students' motives, behaviors, and challenges
about the use of artificial intelligence, so allowing a more responsible
and successful integration of Al technologies into programming
courses. Through suitable questions, we can guide students toward a
sensible use of artificial intelligence that enhances their education and
encourages moral awareness and critical thinking.
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ALTALANOS ISKOLAS DIAKOK MATEMATIKAI
NEHEZSEGEINEK FELTARASA MESTERSEGES
INTELLIGENCIA ALAPU OKTATOSZOFTVEREKKEL

Norbert ANNUS, SK

Absztrakt: A digitalis oktatas és az IKT eszkozok alkalmazasa jelentés
valtozasokat hozott az oktatdsba, kiilondsen a COVID-19 jarvany ide-
jén. A mesterséges intelligencia és az adaptiv tanuldsi rendszerek
egyre fontosabb szerepet jatszanak a személyre szabott tanulads tAmo-
gatasaban, valamint az egyéni nehézségek azonositasaban. A tanul-
many célja, hogy ezen technolégidkat felhasznalva feltarja a didkok
alapszintii matematikai miiveletekkel kapcsolatos nehézségeit. A ku-
tatas soran olyan oktatasi szoftvereket, mint az ALEKS és a Mathia,
hasonlitottunk 6ssze a sajat fejlesztésii Learn with M.E. alkalmaza-
sunkkal, amely képes azonositani a didkok nehézségeit, és pontos, id6-
ben késziilt jelentésekkel tdmogatja az oktatok munkajat. A tanul-
many célja ezen szoftverek hatékonysaganak 6sszehasonlitasa a tanu-
16k egyéni problémainak feltirasaban. Az eredmények azt mutatjak,
hogy a Learn with M.E. hatékony eszkdznek bizonyul az oktatas sze-
mélyre szabdsdban, mikdzben az oktatéknak részletes és hasznos
visszajelzést nyujt a didkok teljesitményérdl. A tanulmany javaslato-
kat is tesz tovabbi fejlesztési irdnyokra, amelyek még tovabb névelhe-
tik az IKT eszkdzok hatékonysagat a matematika oktatasaban.

Kulcsszavak: matematikai nehézségek azonositasa, oktatdszoftve-
rek, Learn with M.E., ALEKS, Mathia.

IDENTIFYING MATHEMATICAL DIFFICULTIES OF
PRIMARY SCHOOL STUDENTS USING ARTIFICIAL
INTELLIGENCE-BASED EDUCATIONAL SOFTWARE

Abstract: The implementation of digital education and ICT tools has
brought significant changes to education, particularly during the
COVID-19 pandemic. Additionally, artificial intelligence and adaptive
learning systems are playing an increasingly important role in sup-
porting personalized learning and identifying individual difficulties.
The aim of this study is to utilize these technologies to identify stu-
dents' difficulties related to basic mathematical operations. In the re-
search, educational software such as ALEKS and Mathia were com-

18
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pared to our own developed application, Learn with M.E., which is ca-
pable of identifying students’ difficulties and providing accurate,
timely reports to support educators' work. The purpose of this study
is to compare the effectiveness of these software tools in uncovering
individual student problems. The results show that Learn with M.E.
has proven to be an effective tool for personalizing education while
providing detailed and useful feedback to teachers regarding student
performance. The study also offers suggestions for further develop-
ment directions that could enhance the effectiveness of ICT tools in
mathematics education.

Keywords: mathematical difficulties identification, educational soft-
ware, Learn with M.E., ALEKS, Mathia.

1 Bevezetés

A tanulmany célja bemutatni, hogyan alkalmazhaték hatékonyan az
informaci6s és kommunikacids technoldgia (IKT) eszkozok a didkok
matematikai hidnyossagainak feltarasara. A probléma a tanulék ma-
tematikai tudasszintje kozotti jelentds kiilonbségek megléte, amely a
COVID-19 vilagjarvany 6ta még inkabb feler6sodott, komoly tanulasi
lemaradasokat okozva. A pedagdgusok folyamatosan azon dolgoznak,
hogy csokkentsék ezeket az eltéréseket. A probléma megoldasdhoz
hozzajarulhat a modern technol6gidk és a mesterséges intelligencia
alkalmazdasa az oktatasban. Ezek az eszk6zok lehet6vé teszik a didkok
tudasszintjének gyors és pontos felmérését, egyértelmii jelentések ké-
szitésével, melyek alapjan a pedagégusok atlathaté képet kapnak a ta-
nulék erdsségeirdl és gyengeségeirdl. Igy a gyakorlatban megvaldsit-
hat6 a differencialt oktatas, valamint az egyre nagyobb teret hodité
személyre szabott oktatas, ami elGsegitheti a tanuldk felzarkézasat.
Ezen tanulmany keretein beliil bemutatunk par, a problémaval foglal-
koz6 kutatast, melyek jelentds része elérheté a Web of Science adat-
bazisban. Ezt kovet6en harom mesterséges intelligencia alapt oktato-
szoftvert ismertetilink, név szerint ALEKS, Mathia és a sajat fejlesztési
Learn with M.E.-t, melyek célja az oktatasi folyamat automatizalasa és
felgyorsitasa, személyre szabott tanmenetekkel, magyarazé visszajel-
zésekkel, motivaciés elemekkel, kisegité funkcidkkal és részletes je-
lentésekkel. Ezek a jelentések lehet6vé teszik, hogy az oktaték pontos
képet kapjanak a didkok alapszintli matematikai ismereteinek erdssé-
geirdl és gyengeségeirdl. Végiil bemutatjuk az altalunk mért eredmé-
nyeket, amelyek a tanulék nehézségeinek egyértelmii azonositasara
vonatkoznak a Learn with M.E. alkalmazas segitségével.
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2 A problémakort feldolgozé nemzetkozi kutatasok

Az IKT eszkozok nemcsak a tanitas hatékonysagat névelhetik, hanem
jelentds szerepet jatszhatnak a tanuldk tudasanak feltérképezésében
és a hidnyossagok azonositasaban is. Kiillondsen a matematika oktata-
saban fontos az egyéni tanuldsi nehézségek és hianyossagok korai fel-
ismerése, mivel ezek a problémak hosszi tdvon akadalyozhatjak a ta-
nulok elérehaladasat. A didkok matematikai ismereteinek hianyossa-
gai gyakran mar az alapszinten megjelennek, és ezek a hianyok sulyo-
sabba valhatnak az oktatas késébbi szakaszaiban. Zakaria tanulmanya
kimutatta, hogy az alapvet6 matematikai fogalmak elsajatitasanak el-
mulasztdsa negativan befolyasolja a magasabb szintli matematikai
készségek megszerzésének képességét. Mar az dévodai szinten is biz-
tositjdk a didkok szamara az alapveté matematikai ismereteket, ami
fontos szerepet jatszik a matematikai tanulas folyamataban a késébbi
szinteken [1]. Hasonldan, Novriani és Surya munkaja is kitér arra,
hogy az altalanos iskolai matematikai nehézségek a kdzépiskolaban is
folytatédnak, st a kés6bbi felndtt életre is kihatnak [2]. Felmérésiik
eredménye azt mutatja, hogy a didkok matematika 6rdkon mért ala-
csony teljesitménye féként a feladatok nem megfelel6 megértésére
vezethet6 vissza.
Phonapichat szerint a didkok matematikai nehézségei az alabbi okok-
bol szarmaznak [3]:
¢ A tanulok nem értik meg a probléma egészét vagy egyes részeit,
ami a képzel6erd hianyat is jel6lheti.
o A tanulok képtelenek kiemelni a 1ényeget a széveges feladatokbdl.
¢ A tanuldkat nem motivalja, hogy megoldjak a matematikai problé-
makat.
e A tanulék a tanérakon nem taldlkoznak valés életbe vetithetd
problémakkal.
o Az oktatok a tankonyvekben megadott példak kovetésére 6ssz-
pontositanak ahelyett, hogy a mogottes elveket tanitanak.
e A tanarok a gondolkodasi folyamatok rendjével vald torédés nél-
kiil tanitanak.
A National Assessment of Education Progress (NAEP) 2019-es ered-
ményei kimutattdk, hogy az altalanos iskola negyedikes didkjainak
csupan 40%-a rendelkezik j6 matematikai ismeretekkel [4]. Nores és
Barnett tanulmanya szerint a helyzet rosszabb az alacsony tarsa-
dalmi-gazdasagi hattérrel rendelkezé gyermekek esetében, akik je-
lentésen kevesebb matematikai tudassal kezdik az iskolat. Kutatasuk
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kimutatta, hogy a kdzéposztalybeli tarsaikhoz képest ezeknél a tanu-
16knal a korai matematikai készségek fejlédése hidnyos [5]. Ez a prob-
1éma, viszont a kés6bbi évfolyamokban is észlelhetd. Reardon szerint
sok alacsony tarsadalmi helyzet(i gyermek majdnem egy teljes évvel
van lemaradva kozéposztalybeli tarsaiktdl a matematikai tudas terén,
mire iskolaba lépnek, és ez a kiillonbség gyakran fennmarad és idgvel
novekszik [6]. Rdadasul tobb tanulmanyt is foglalkoztatja az a tény,
hogy a matematikai tudas kiilonb6z6 szintjei miatt az osztalyban a ta-
naroknak kihivast jelent a tanulds megfelel6 személyre szabasa és
egyénre szabasa az osztalyukban tanulé minden egyes didk szamara
[7-9].

A COVID-19 vilagjarvany kovetkeztében bevezetett digitdlis oktatas
és a tavoktatas Uj kihivasok elé allitotta a pedagogusokat és a diako-
kat. A tanulasi médszerek hirtelen és hossza tavon megvaltoztak. A
tanulék kozotti egyenltlenségek novekedtek, és sok esetben a mate-
matika tantargyban mutatkozd hianyossagok jelent6sen fokozddtak.
Pulungan és tarsai kimutattak, hogy a teljesen online matematika ok-
tatas tobb tanulasi nehézséget is okozott, mint példaul [10]:

o A didkoknak nehézséget okoz az online oktatasi platformok hasz-
nalata. Elmondasuk szerint az egyszer( platformok nem teszik le-
het6vé a kozvetlen interakciot.

¢ A tanulék szerint az online térben nem volt optimalis a kommuni-
kacio, igy nem tudtdk megbeszélni az altaluk meg nem értett tan-
anyagrészeket.
Ebbdl adédban a didkok matematika 6rakhoz valé viszonyulasa is ne-
gativ iranyt vett. Szamos tanulmany vizsgalta a didkok érdeklédését
az egyes tantargyak irant, és kimutattdk, hogy a matematika az egyik
legnehezebbnek tartott tantargy a didkok korében [11, 12]. Ebbdl arra
kovetkeztethetiink, hogy a matematika gyakran negativ megitélés ala
esik. Ez a kedvez6tlen attitiid pedig kozvetleniil befolydsolja a mate-
matikatanulasi folyamatot és annak eredményeit.
Ajelen tanulmdny célja olyan szoftveralkalmazasok bemutatasa, ame-
lyek megoldast nyujthatnak a tanulmanyok altal emlitett hianyossa-
gokra.

3 Oktatdszoftverek alkalmazasa a matematikai nehézségek fel-
tarasaban

A matematikai nehézségek feltarasa elengedhetetlen annak érdeké-

ben, hogy megértsiik az adott személy szamitasi nehézségeit és ebbdl

kovetkeztetve személyre szabottabb foglalkoztatasok keretein beliil
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segitsiik az adott didknak a felzarkézast. Egyes kutatdsok alapjan a
korrepetalasra szorul6 személyek kivalasztasa irasi, olvasasi és sza-
molasi készségek eredményein, diagnosztikai tesztek, szlir6tesztek és
osztalytesztek eredményein, vagy a sziil6k kérésére torténik [1]. A pa-
piralapu tesztek elkészitése, feldolgozasa, kiértékelése és archivalasa
manapsag egyre inkabb elavultnak szamit, kiillonosen a digitalis tech-
nol6gidk rohamos fejlédésével. Az ilyen manualis modszerek jelentds
mennyiségii id6t és energiat igényelnek a tanaroktol, ami a hatékony-
sag rovasara megy. A tesztek kézi feldolgozasa gyakran hibalehet6sé-
gekkel jar, raadasul az eredmények kiértékelése lassu folyamat lehet,
kilonosen nagy 1étszamu osztalyok esetén. Az archivalas és visszake-
resés papiralapon szintén nehézkes és helyigényes, nem is beszélve az
adatvesztés lehetGségérol. Ezzel szemben a digitalis eszk6zok haszna-
lata lehet6vé teszi a gyorsabb és pontosabb tesztkészitést, automati-
kus kiértékelést és azonnali visszajelzést. Az eredmények digitalis
archivalasa nemcsak konnyebb adatkezelést biztosit, hanem hosszu
tavon is megdrzi a dokumentumokat, mikdzben egyszeri hozzaférést
nyujt az adatokhoz. Az oktatasi folyamat ezen részeinek digitalizalasa
jelentGsen csokkentheti a tanarok adminisztrativ terheit, és javithatja
az oktatas hatékonysagat. Nem utols6 sorban pedig lehet6séget adnak
arra, hogy a tanulas folyamata kozben észlelt hibdkra valés id6ben in-
teraktiv m6édon kommunikalva figyelmeztessék a didkot és egyér-
telm jelentéseket tegyenek az oktatdk felé.

A mesterséges intelligencia alapu oktatdszoftverek lehet6ségei mesz-
sze tulmutatnak a hagyomanyos tanulasi eszk6zokon. Ezek a szoftve-
rek nem csupan statikus feladatokat kinalnak a didkoknak, hanem ké-
pesek valds idében alkalmazkodni a tanulék egyéni teljesitményéhez.
Az intelligens oktatdszoftverek célja, hogy megfelel id6ben megfeleld
tadmogatast nydjtsanak a didknak [13]. A didkok valaszai alapjan folya-
matosan finomitjak a feladatokat, hogy megfelel6en tAimogassak a ta-
nulok fejlédését. Az ALEKS és Mathia példaul adaptiv algoritmusokkal
dolgozik, amelyek képesek a tanulék hidnyossagait felismerni és cél-
zott gyakorlatokat biztositani szamukra. A Learn with M.E. szoftver,
amelyet sajat fejlesztésként hasznalunk, hasonlé funkciékkal rendel-
kezik, de nagy hangsulyt fektet az oktatok szamara késziilt jelentések
mellett a didkok szamara visszacsatolast nydjté magyarazo visszajel-
zésekre is. EI6bbi segiti az oktatasi dontések meghozatalat, mig utébbi
a tanulas folyamatdban segiti a tudatos dontéseket meghozni.

Egy korabbi munkankban mar részletesen targyaltuk 15 mesterséges
intelligencia alapu alkalmazas lehet6ségét a személyre szabott okta-
tads tAmogatasaban, valamint bemutattuk az ezek eredményességét
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vizsgal6 kutatasokat [14]. Ezen tanulmany keretein beliil hArom alap-
szinti matematikai témakoroket feldolgoz6 alkalmazas hatékonysa-
gat vizsgaljuk az altaldnos didkok matematikai nehézségeinek feltara-
saban.

3.1 ALEKS

Az ALEKS (Assessment and Learning in Knowledge Spaces) egy mes-
terséges intelligencia alapu oktatdszoftver, amelyet matematikai
készségek fejlesztésére hasznalnak. A program diagnosztikai értéke-
léseket végez, és folyamatosan figyeli a tanuldk teljesitményét, hogy
azonositsa a hibakat és hidnyossagokat a tudasukban. Ezt adaptiv ta-
nulasi rendszeren keresztiil valdsitja meg, amely személyre szabott
tanulasi utakat javasol minden tanulé szdméra [15].

Ezen tanulmany keretein beliil az ALEKS oktaték szdmara készitett je-
lentéseinek soksziniiségét vizsgaljuk, valamint a diakok felé nyujtott
visszajelzések tipusait, melyek a szamitasi nehézségek identifikala-
sara és az ebbdl adddo valos idejli figyelmeztetésekre szolgalnak. Az
ALEKS rendszeres jelentéseket készit a tandrok szamara, amelyek
részletesen bemutatjak a tanulok elé6rehaladasat. Ezen adatokat osz-
talyokra lebontva, valamint individudlis formaban is képes megjeleni-
teni. A jelentések soran az oktatonak lehetdsége nyilik atlatni a diak
altal abszolvalt témakoéroket, valamint azokat, melyek nehézséget
okoztak szamara. A feladatsorok attekintése soran az oktatd az alabbi
adatokat tekintheti meg: az adott feladat, a szamitasra forditott idg,
a szamitas eredménye, a helyes megoldas, a didk altal végrehajtott
szamitas datuma és szazalékos eredmény. Ezen adatok lekérdezésé-
nek példaja tekinthetd meg az 1. bran.

Az oktaté a digitalis hazi feladatok ellenérzésekor részletes attekin-
tést kap a didkok teljesitményérdl, amely tobbek kozott szazalékos
formaban mutatja az altalanos elérehaladast. Az ALEKS rendszer le-
hetdséget biztosit arra, hogy az oktaté konkrét témakorokre fokuszald
jelentéseket tekintsen meg. Ugyanakkor a rendszer egyik korlatja,
hogy ha a didk egy olyan hibat kévet el, amely nem kapcsolédik koz-
vetleniil a témakdorhoz, azt az ALEKS nem jelzi kiilon. Példaul egy za-
réjeles miiveletekkel foglalkozé témakorben, ha a didk hibasan alkal-
mazza a negativ szamokkal kapcsolatos szabalyokat, az ALEKS ezt
nem feltétleniil detektalja, mivel ez a hiba a témakoéron kiviil esik. Igy
el6fordulhat, hogy a rendszer a hibat a témakoérhoz kapcsolja, annak
ellenére, hogy az ok mashol keresendd. Ez akar téves ttra is vezetheti
az oktatot.
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< Anderson, Jane A. — Homework 1 Results

Due: 09/06/2024 12:00 AM | Overall Score: 12 /15 points (80%)

‘Attempt 1(80%) v ™~

Submitted: Time Spent:  Score:
08/27/2024 S:58 PM  21m 50s 12 /15 points (80%)

v v 2 X 3 vs v 6 vi1) (vs va v 10 x 1) (v v >

Question 4 of 15: ([ Subtracting a 1-digit number from a 2-digit number

Submitted: Time Spent:  Score: Adjusted Score:

08/27/2024 5:58PM  1m 4s onpant (o | @ © /1point
( Add Comment )

As a guest, student answers are unavailable.

Subtract.

17-8 o

Answer Submitted:

Correct Answer:

9

1. Abra: Az ALEKS altal készitett jelentések attekintése

A tanulmany készitésekor végzett kutatds soran megvizsgaltuk az
ALEKS didkok szamara készitett visszajelzés tipusokat is. A probak so-
ran azt véltiik felfedezni, hogy az oktatéi jelentésekkel ellentétben az
ALEKS nem ad magyarazé visszajelzést a didkok szamara. Ez azt je-
lenti, hogy a didkok nem megfelel6 szamitas esetén kizardlag helyes -
helytelen osztalyokba sorolva kapnak visszajelzést az alkalmazastdl.
Ez a nem magyaraz6 visszajelzés nem biztosit lehet6séget a szamitasi
hibaik felismerésére. Az ALEKS egy masik gyengesége a probalkoza-
sok szamanak korlatozasa: két hibas valasz utan a rendszer automati-
kusan feltarja a helyes eredményt ahelyett, hogy segitene a didkokat a
helyes megoldds megtaladlasaban. Bar az alkalmazas részletesen be-
mutatja a helyes megoldas 1épéseit, a szerz6k véleménye szerint haté-
konyabb moédszer lenne, ha a didkok tobb prébalkozasi lehetéséget
kapnanak, és maguk fedezhetnék fel a hibaikat. igy 1épésrél lépésre
juthatnadnak el a helyes megoldashoz, és csak sziikség esetén kérnék a
helyes valasz felfedését. Ez a megkdozelités jobban 6szténozné az 6n-
all6 problémamegoldast, és segitene mélyebb megértést kialakitani.
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3.2 MATHia

A MATHia egy mesterséges intelligencia alapt oktatasi platform, ame-
lyet a Carnegie Learning fejlesztett ki a matematikai készségek fejlesz-
tésére. A program célja, hogy a didkok személyre szabott tanulasi ta-
pasztalatok révén mélyebb megértést nyerjenek a matematikai fogal-
makrél. A MATHia a kognitiv tudomanyon alapulé megkozelitést al-
kalmazza, amely soran a didkok folyamatosan visszajelzéseket kapnak
a haladasukrol, és adaptiv médon vezeti 6ket a problémamegoldas so-
ran. A tanulmany keretein beliil kizardlag a MATHia oktatok szamara
készitett jelentéseit elemeztiik, mivel ezen alkalmazas esetében nem
volt ingyenes demdhoz valé hozzaférésiink. Kovetkeztetéseink a
MATHia alkalmazast hasznal6 jelentésekbdl szarmaznak [16].

A program részletes jelentéseket biztosit az oktatéknak, amelyek az
osztalyok és egyéni tanuldk teljesitményérol nytjtanak attekintést. Az
oktatok megtekinthetik, hogy a didkok mely matematikai fogalmak-
ban kiizdenek nehézségekkel, és hogyan haladnak el6re az egyes fel-
adatok soran. A jelentések tartalmazzak a didkok altal megoldott fel-
adatok szazalékos eredményeit, a szamitasok idejét, valamint a hibas
megoldasok témakorét. A jelentések megtekinthet6ek dsszesitett for-
maban, lasd 2. abra vagy részletes attekintéssel, lasd 3. abra.

I Session Detail for Dario - March 3, 2019

Time on Unit Overview: 00h 05m 06s Other time: 00h 03m 23s

2. Abra: A MATHia altal kimutatott 6sszesitett jelentés

A MATHia gyakorlati alkalmazasanak vizsgalata sordn a szerz6k meg-
allapitottak, hogy az alkalmazas archivalja a tanuldk altal megoldott
feladatok tipusat, valamint a hibak lehetséges okait, de nem rogziti a
konkrét hibakat részletesen. Ez azt jelenti, hogy bar az alkalmazas jelzi
a nehézséget okozé feladatokat, nem tarolja a diakok altal adott rész-
letes megoldasi folyamatokat. Ennek kovetkeztében az oktatdéknak
nincs lehetdségiik pontosan azonositani, hogy mely feladatok okoztak
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a hibat, és igy nehezebbé valik a problémak kozos atbeszélése a dia-
kokkal. Egy ilyen részletes visszacsatolas azonban lehet6séget teremt-
hetne személyre szabott konzultaciokra, amelyek soran az oktat6 és a
diak ujra atnézhetné a nehézséget okozo feladatokat, ami eldsegit-
hetné a jobb megértést és a tovabbi fejlédést.

3. Abra: A MATHia altal kimutatott részletes jelentés

3.3 Learn with M.E.

A Learn with M.E. egy altalunk fejlesztett oktatasi alkalmazas, mely-
nek feladata, hogy személyre szabott tanulasi élményt biztositson a K-
12 matematikai oktatasban [17].

Az alkalmazas adaptiv médon feltarja a didkok erésségét és gyengesé-
gét, és ennek alapjan differencialt oktatasi tartalmat kinal. Célja, hogy
segitse a tanarokat a tanulasi nehézségek korai felismerésében, és ta-
mogassa a tanuldk fejl6dését egyéni igényeik szerint. Ezen tAimogatast
a programozott és szabad szintezés elve mellett magyarazé visszajel-
zésekkel képes elérni, melynek példajat szemlélteti a 4. dbra. A ma-
gyarazo visszajelzés azt jelenti, hogy az alkalmazas valés id6ben tajé-
koztatja a didkokat a szamitasi hibak pontos okairél. Ezt t6bb mint
400 hibaminta alapjan képes felismerni, és részletes utasitasokkal ira-
nyitja a didkokat a helyes megoldas felé.
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Learn with M.E.

i ligeirn Usith M.E. N

Mlivelet valasztas: Zarbjel v Nehézségi szint: 1 v
Generalas

9*(10-9)=?
Ide ird a levezetést (szamitas menete):
90-9=81

Ide ird az eredményt:

81

Ellenérzés
Teljes levezetés mutat N/ Az észrevételek alapjan javitsd ki a hibaid!

Ellendrizd le a kovetkez6ket és bizonyosodj meg réla hol kdvetted el a hibat:

Nem jol alkalmazod a szamitasi sorrendet!

Elolvastam a lehetséges hibaimat. Nincs sziikségem erre az ablakra.

4. Abra: A Learn with M.E. magyarazé visszajelzése a didkok szdmara

A tanuldk igy tanari beavatkozas nélkil is kapnak személyre szabott
segitséget. Az alkalmazas emellett jelentéseket is készit a didkok el6-
rehaladasardl, amelyek tartalmazzak az alkalmazas hasznalatanak da-
tumat, a feladattipust, a nehézségi szintet, a tanul6é szamitasra fordi-
tott idejét, a konkrét példat, a levezetés, a megoldas, a detektalt hiba-
lehetéségeket és amennyiben fennall, a csalas lehet6ségét. Ezt de-
monstralja az 5. bra.
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L] Learn with M.E.
Sz0rési lehetdségek
© Minden feladat Helyteleniil megoldott feladatok Nehézségi szint
Helyesen megoldott feladatok Felismert helytelentl megoldott feladatok Szdmitdsi id5 > sec

Example Type Difficulty  Calculation Tim Example Solution Result Output Preview
06/10/2024
a*(b-c) 1 21s 9*(10-9)=2 90-9=81 81 ---Nem jol alkalmazod a szamitasi sorrendet! ~ NO

5. Abra: A Learn with M.E. 4ltal készitett jelentések

Ajelentések alapjan a tanarok vilagos, egyéni utmutatast kapnak min-
den didkrdl, amely segiti 6ket a valés differencialt oktatds megvaldsi-
tasaban. Ezt a tudast felhasznalva személyre szabott feladatokat és
konzultacidkat tudnak kindlni a tanuléknak.

Leggyakrabban elS6fordulé hibatipusok

Nehézségek a vegyes feladatok szamitdsa .
soran

Mdveleti jelek 6sszekeverése

Negativ szadmok és el§jelek nem megfelel§
hasznalata

Szorzétabla ismeretének hianyosséga [

Nem megfelel§ szamitasi sorrend [

0 10 20 30 40 50 60
Gyakorisag

6. Abra: A Learn with M.E. alkalmazas altal detektalt hibak és gyakorisa-
guk

A tanulmany fékuszaban all6 probléma megoldasat intelligens és
adaptiv alkalmazasokkal igyekeztiink a gyakorlatban megvizsgalni,
ezzel aldtdmasztva alkalmazasunk hatékonysagat. A felmérést kozel 1
éven keresztil készitettiik, 6sszesen 7 oktatasi intézménybe ellato-
gatva. Az alapszintli matematika személyre szabottabb oktatdsanak
kisérletébe kozel 330 didk csatlakozott be. A Learn with M.E.-t fel-
hasznalva a didkok magyar nyelven kaphattak valds idejli magyaraza-
tot a szamitasaik soran. A szamitasi nehézségek egyértelmiien kimu-
tatasra kertiltek az alkalmazas segitségével. Ennek készonhetden a hi-
bakat gyakorisag szerint konkrét osztalyokba tudtuk sorolni. Ezt de-
monstralja a 6. dbra. A Learn with M.E. tobb mint 80 didk esetében
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volt képes felismerni és id6ben figyelmeztetni a tanart a didkok mate-
matikai nehézségeirdl, melynek kovetkeztében valés differencialt ok-
tatast tudtunk megvalésitani, ami kontrollcsoportokhoz képest jobb
eredményekhez vezetett [18].

4 Kovetkeztetések

A kutatasok azt mutatjak, hogy a mesterséges intelligencia-alapu
szoftverek alkalmazasa jelent6sen javithatja a tanulasi élményt, mivel
a didkok személyre szabott itmutatast kapnak, amely segit nekik a ne-
hézségek lekiizdésében. Ezen tilmenden, az ilyen programok haszna-
lata 6sztonzi a didkokat, hogy aktivan részt vegyenek a tanulasi folya-
matban, mivel azonnali visszajelzést és magyarazatokat nyujtanak a
hibaikra [18].

Tanulmanyunk harom alkalmazast mutatott be, amelyek célja a sze-
mélyre szabott matematikaoktatas tAmogatasa és a diakok szamitasi
nehézségeinek korai feltarasa. A harom alkalmazas koziil a Learn with
M.E. sajat fejlesztésii eszkoz, amelynek kiemelked6 eldnye, hogy a ta-
nari jelentéseken tdl a didkok szamara is magyarazoé visszajelzéseket
nyujt. E funkciénak készénhet6en nemcsak az oktat6 kap egyértelmi
visszajelzést a didk szamitasi nehézségeirdl, hanem a diak valés id6-
ben tudatosithatja és felismerheti a hibak okait, amelyeket az alkal-
mazas segitségével korrigalva, 6nallé tapasztalati tanuldsban szerez-
het tapasztalatokat. Célunk a jévében a Learn with M.E. témakoéreinek
bdvitése, a hibaminta adatbazis szélesitése, online térben val6 imple-
mentalasa, valamint 4j technoldgiai megkozelitések, példaul hang-
alapt irdnyitas hozzaadasa.

Osszességében a mesterséges intelligencia-alapti oktatészoftverek és
az innovativ megoldasok hatékony eszkdznek bizonyulnak a matema-
tikai nehézségek azonositasiaban, hozzajarulva a diakok egyéni fejlé-
déséhez és a tanarok munkajanak tAmogatasahoz. Gyorsan fejl6dé vi-
lagunkban varhatéan még nagyobb szerepet fognak betolteni ezen
technolégidk az oktatasban, segitve a didkok készségeinek fejleszté-
sét.

This work has been supported by the Scientific Grant Agency of the Slovak

republic VEGA under the Grant No. 014TTU-4/2024 - Inteligentné ani-
macno-simulacné modely, prostriedky a prostredia pre deep learning.
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HOGYAN HASZNALJUK AZ MI TAMOGATASAT A
PROGRAMOZAS TANULASAHOZ ES
TANITASAHOZ?

Olga Erzsébet HORVATHNE HADOBAS, HU
Veronika STOFFOVA, SK

Abstrakt: A cikkben bemutatjuk a mesterséges intelligencia (MI)
eszkozeinek alkalmazasat a programozas tanulasanak és tanitasanak fol-
yamataban. Kiegészitettiik a hagyomanyos programozas oktatast az (ij M1
lehet6ségek prezentalasaval és alkoto felhasznalasaval. A cikkben ismer-
tetjiik a koriilményeket, a hallgatoknak kifejtett etikai €és jogi relevancia-
kat, valamint a kivalasztott MI eszk6zok jellemz6it. Bemutatjuk ezeknek
az eszkozoknek a hatékonysagat éppugy, mint az el6forduld félreér-
telmezéseket és hibakat is. Kivalasztott eszkdzeink a GitHub Copilot, a
Gemini 1.5 Flash 8k és a ChatGPT40 voltak, amelyeket kiillonb6z6 pro-
gramozasi platformokon mutattunk be a hallgatoknak. Megvizsgaltuk azt
is, hogy ezek az eszkdzok milyen mindségli, mennyire Otletes vagy men-
nyire optimalis kodot generalnak.

Kutatasunk célja annak a megallapitasa, hogy a hallgatok tudasszintjét, és
programozasi készségiik, logikai gondolkodasuk fejlédését ndveli-e és ha
igen, milyen mértékben az MI eszk6zok tamogato felhasznalasa. Mindvé-
gig azt tartottuk szem el6tt, hogy az MI ne helyettesitse a hallgatd
munkdjat, hanem tdAmogassa a programozas tanulasanak és tanitasanak fol-
yamatat. A kurzus soran célunk volt, hogy a hallgaté megszerezze az MI
Htarsprogramozo6” alkalmazasanak 1) készségét, hiszen az uj eszkdzok ha-
tékonysaga kiaknazando ¢és feleldsségteljes alkalmazasuk elkeriilhetetlen.
Ennek érdekében nagyobb hangsulyt kell kapjon a helyes mintak be-
mutatasa, a programok ért6 olvasasa, az el6forduld hibak keresése és fe-
lismerése. Ehhez kulcsfontossagi a szamitogépek miikodéséhez, a pro-
gramok helyességéhez és a programozasi nyelvi elemekhez kapcsolodo
fogalmak pontos megértése és szabatos alkalmazasa a képzés soran.

Kulcsszavak: MI eszkozok, programozas tanitdsa és tanulasa, ko-
dgenerator, kod asszisztens, LLM.

1 Bevezetés
A Python programozasi nyelv tanulasa és tanitasa az ELTE IK-n

Cikkiinkben a Python programozasi kurzus tapasztalatait mutatjuk
be. Jelenleg a Python programozasi nyelv tanulasa az ELTE Informat-
ikai Kardn kotelez6en szabadon valaszthaté targy keretében 5
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kreditért masod- és harmadéves hallgaték szdmara elérhetd. A targy-
hoz tartozik heti két 6ra el6adas, két 6ra gyakorlat és egy 6ra kon-
zultacio. A félév végén gyakorlati jegyet kapnak a hallgaték. A gya-
korlatokon a gyakorlatvezet6k segitségével a hallgatok onalléan
oldjak meg a kitlizott feladatokat, és elvart, hogy aktivan részt vegy-
enek a gyakorlat munkajaban. A gyakorlat Canvas teszttel kezdddik,
majd a tananyagot és a gyakorlé feladatsorokat is a Canvas kurzuson
keresztiil érik el a hallgatok. A félév soran két zarthelyi dolgozatot ir-
nak és két 6nalléan megoldott beadandé feladatot kapnak.

Lehetdségek az MI alkalmazasara

Tanulmanyi teljesitményiik novelése érdekében lehetdségiik van az
MI eszkozok kritikus felhaszndalasara, feladatok elemzéséhez, ko-
drészletek generalashoz, hibakereséshez és javitashoz, teszteléshez
és dokumenticié készitéshez. El6addson mutatjuk be az MI etikus
hasznalatanak alapelveit és felhivjuk a figyelmet a jogi kovetelmé-
nyekre. A gyakorlatok egy részén bemutatjuk és alkalmazzuk az MI
eszk6zok programozast timogat6 lehetGségeit, abbdl a célbdl, hogy
alaposan elemezziik az MI altal nyujtott lehetdségek hasznossagat,
helyességét, és kreativitasat. Célunk, hogy megtaldljuk az MI altal
esetlegesen elkovetett félreértelmezéseket, hidnyossagokat és
hibdkat, majd ezeket kijavitsuk. Bemutatjuk, hogy mindig kritikusan
kell az MI tdmogatast igénybe venni, mert a programoz6 feladata és
felel6ssége, hogy a kod pontos, megbizhat6 és biztonsagos legyen.
Ezeken a céliranyos alkalmazasi eseteken tul az MI tdmogatast csak az
otthoni munkaban, a hazi feladatok elkészitésében hasznalhatjak, a
gyakorlatok feladatait 6nall6an kell megoldaniuk, mert a hangsuly a
sajat programozasi készség fejlesztésén van. A kovetkez6 ajanlasokat
fogalmazzuk meg a hallgatoknak: elsédleges az o©nall6 feladat-
megoldas, tesztelés, hibakeresés, -javitas, dokumentalas, ezenkiviil az
MI eszkozok els6sorban ellenérzésre, a kod magyarazatara, altala-
nositasra hasznalhatéak.

A megvizsgalt, természetes nyelven kommunikalé MI alapt modellek:
a GitHub Copilot VSCode-ba integralva, a Gemini 1.5 Flash 8k, CoCalc
[1] online platformba integralva, valamint a ChatGPT40.

2 A mesterséges intelligencia kritikus hasznalata és felel6sség-
teljes, koriiltekint6 alkalmazasa

Megallapitasainkat els6sorban a programozas tanitasi és tanulasi fol-
yamatanak tapasztalatai alapjan fogalmaztuk meg. Az MI eszk6zok ha-
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tékonysaga kiaknazandé és feleldsségteljes alkalmazasuk elk-
eriilhetetlen akkor is, ha alkalmazasuk etikai és jogi problémakat vet
fel [2]. Az MI eszkdzok jelenlegi fejlédési szintjén az MI er6forrasait az
emberi szakértelem bovitésére és nem a helyettesitésére kell
hasznalni. Mindig kritikus gondolkodasmaéddal kell megvizsgalni az
MI javaslatait, hiszen csak az emberi ellendrzéssel tudjuk garantalni
az MI 4ltal generdlt kéd pontossagat és megbizhatésagat. Ehhez
koriltekintd, alapos vizsgalatra és tesztelésre van sziikség a teljes
programozdi felel6sségvallalds miatt. Alapvetd fontossagd, hogy
figyeljink a jogi és etikai kdvetelmények betartasara.

Az emberi tudas, tapasztalat, {tél6képesség és kreativitas sziikséges az
MI javaslatainak elemzéséhez és az elvart dontések meghozataldhoz.

3 Rovid 6sszefoglalé a szoftverfejlesztésben rejlé Ml le-
hetdségekrol

A szoftverfejlesztésben mar szamos cég alkalmaz MI lehetdségeket.
Bemutatjuk azokat a teriileteket, ahol az MI segitségével a szoftver-
fejlesztés hatékonyabba tehetd [3].

&

1. abra A ChatGPT alkalmazasa a szoftverfejlesztésben [3]

eKédtdmogatids és hibaelharitas: Kodrészletek megadasaval a
fejlesztk modositasi javaslatokat, magyarazatokat, a  kddolasi
problémak leirdsaval pedig lehetséges megoldasokat is kaphatnak az
MI-t6l.
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eDokumentacié: Az MI konkrét utasitdsok alapjan dokumentaciot
tud 1étrehozni, és kédpéldakat is general az egyes funkciok megér-
téséhez.

eKodellendrzés és bevalt mdédszerek: A mesterséges intelligencia ké-
pes kiértékelni a kddrészleteket. Képes elemezni, hogy a kod megfelel-
e a mar bevalt gyakorlatoknak, és a lehetséges fejlesztésekre is tud ja-
vaslatokat adni.

eSzoftvertervezés és -architektira: A projektkévetelmények leiras-
aval a fejleszt8k Utmutatast kérhetnek az MI-t6l a tervezési mintakkal,
a rendszerarchitektura-valasztasokkal vagy a méretezhetdségi szem-
pontokkal kapcsolatban.

eAutomatizalt tesztelés: A mesterséges intelligencia relevans
teszteseteket vagy konkrét tesztforgatékonyveket generalhat.

eHibakovetési és problémakezelési munkafolyamatok soran az MI ta-
nacsokkal segithet.

eFolyamatos integracié és folyamatos iizembe helyezés: Az MI kon-
figuraciokat, munkafolyamatokat és stratégiakat javasolhat a CI/CD
(Continuous Integration / Continuous Deployment) hatékony
megvaldsitasahoz.

eTudasmegosztds és beépités: A mesterséges intelligencia
hasznilhaté tudasmegoszté képzések lebonyolitasara, ahol ut-
mutatast adhat a konkrét projekttel kapcsolatos informaciokrol.

4 Az alkalmazott mesterséges intelligencia eszkézok fébb
jellemz6i

A kivalasztott MI alapu LLM (Large Language Model) eszkdzok
természetes nyelven kommunikalnak. Mindharom eszkdzzel magyar
és angol nyelvii kommunikaciét folytattunk. Alkalmazasuk a program-
0z4s tanitidsanak és tanuldsanak folyamataban el6nyokkel és
hatranyokkal is jart, valamint a képességeik kozott sok hasonldsagot
tapasztaltunk, de talaltunk eltéréseket is.

* GitHub Copilot

- A Codex modellre épil (ami az OpenAl ChatGPT3 program-
fejlesztésre specializalt valtozata),

- integralhaté kiilonb6z6 fejlesztési kornyezetekbe (pl
VSCode-ba),
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- leghatékonyabban a Python-t tAmogatja, de szamos mas pro-
gramnyelvhez is jo,

- intelligens programkdd kiegészitéssel gyorsitja a kddirast,

- hibakeresés, javitas, dokumentacié és komment funkcid is be
van épitve.

e Gemini 1.5 Flash 8k

- A Google generativ MI modellje, a Bard tovabbfejlesztése,

- 8 ezer tokenbdl all6 kornyezet alapjan general tovabbi
szoveget,

- multimédiaban jelenleg a legjobb modell,

- 22 programozasi nyelvet timogat,

- online platformokba integralva érjiik el a hasznalatat (pl. Co-
Calc).

e ChatGPT40

- Az OpenAl intelligens chatbot-ja,

- természetes nyelv feldolgozasban és szoveggeneralasban a
legjobb modell,

- alegtdbb programozasi nyelvet tdimogatja,

- kédgeneratora, hibakeresd, -javité képessége a jelenlegi MI
modelleket feliilmulja.

5 Tapasztalatok az MI-eszk6zok hasznalatar6l a tanulasi és
tanitasi timogatasban

A fejezetben bemutatott feladatok megoldasara kodot generaltunk a
fent emlitett hArom MI eszkoézzel, majd elemeztiik a kapott kédokat
helyesség, hatékonysag, olvashatosag és kreativitds szempontjabél
valamint kiilén figyelmet szenteltiink a felmeriil6 hibak és félreér-
tések vizsgalatara.

Kisérleteink soran megallapitottuk, hogy lényegesen eltéré ered-
ményeket kapunk a fenti eszkozok alkalmazasakor. Mindharom
eszkoznél jo mindségd, jol attekinthetd és kielégité magyarazattal el-
latott kédok jottek létre. Vizsgalat és tesztelés soran azonban taldl-
tunk hibakat, amelyekre néhany példat itt bemutatunk.

Tovabbi célzott kérdésekkel és finomhangolassal (fine-tuning) el
tudtuk érni az azonositott hibak kijavitasat.

Nyomon kdvethet6 volt, hogy mindkét OpenAl modell magyar nyelvi
szovegfeldolgozdsa pontosabb, mint a Google generativ MI modellje
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esetén. Tapasztalatunk szerint a ChatGPT valtozatok ugyanolyan pon-
tossaggal dolgoznak mind az angol, mind a magyar nyelven, mig a
Google modell angol nyelvi kommunikaci6ja sokkal pontosabb a mag-
yar nyelviinél.

A GitHub Copilot és a Gemini 1.5 Flash 8k ,tarsprogramozék”
miikddését programfejlesztéi kornyezetekben probaltuk ki. A Copilot
miik6dése a VSCode-ba integraltuk, a Geminit pedig a Cocalc online
platformon keresztiil értiik el. Mindkét ,tarsprogramozd” teljeskord
szolgaltatast nyujt, kodgenerdlast és hibajavitast végez, kod-
kiegészitést és magyarazatot ir, megjegyzésekkel latja el a program-
sorokat, kéréstinknek megfeleléen. Ez azt jelenti, hogy a kapott
tamogatast a fejleszt6i kornyezetben azonnal Python értelmezdvel
futtatni és tesztelni lehet.

A ChatGPT40 6nmagaban nem rendelkezik programnyelvi forditékkal
vagy értelmezékkel. A GPT40 megadja barmilyen bemenet esetén az
altala generalt program eredményét, de ezt nem futtatassal, hanem a
kéd alapjaul szolgald algoritmus végrehajtasaval éri el. A kapott kodot
kilon lehet bemasolni, futtatni és tesztelni valamilyen fejleszt6i
kérnyezetben.

A tanitasi gyakorlatbdl és az elvégzett Kisérletekbél vett példak
1. példa: Id6pontok feladat

Egy éven beliil egy id6pontrdl megadhatjuk, hogy az év hanyadik he-
tére, a hét hanyadik napjara esik, s azon beliil hadny éra, hany perc,
hany masodperckor volt.

Készits programot, amely megadja két id6épont tavolsagat, valamint
egy Ujabb id6pontot, amelyik a kés6bbitdl ugyanolyan messze van,
mint a késébbi a korabbitol!

A standard bemenet két soraban a két id6pont szerepel. Mindegyik
5 szammal irhaté le (1<Hét<25, 1<Nap<?7, 0<0ra<23, 0<Percs<59,
0<Masodperc<59).

A standard kimenet els6 soraba a két idépont tavolsagat, a
masodikba pedig egy djabb id6pontot kell irni, amelyik a késébbitdl
ugyanolyan messze van, mint a késébbi a korabbitol!

Példa: Bemenet Kimenet
5215814 163056
3312718 7118910
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1. Proba: Koédgeneralas GitHub Copilot-tal

A Copilot szisztematikusan hibas eredményt adott a két idépont
tavolsagara, és helyes eredményt adott az 4j id6pontra. Megvizsgalva
a generalt kddot, latszik a hiba oka, hiszen a kimeneti formatumra tor-
ténd konverzidjukat nem lehet azonos fiiggvénnyel (from_total_sec-
onds) elvégezni.

def from_total_seconds(total_seconds):
minute, second = divmod(total_seconds, 60)
hour, minute = divmod(minute, 60)
day, hour = divmod(hour, 24)
week, day = divmod(day, 7)
return week + 1, day + 1, hour, minute, second

distance_time = from_total_seconds(distance_seconds)

new_time = from_total_seconds(new_time_seconds)

2. préba: Kédgeneralas Gemini 1.5 Flash 8k-val

A magyar nyelvii valtozatban generalt kod magyarazatokkal egyiitt
jott 1étre. Tartalmazza a jol ismert atvaltasi szabalyokat, és helyesen
hatarozza meg a két id6pont tavolsagat.

Hibas eredményt ad az 0j id6pont értékére. Az 1j id6pont
kiszamitasanal két matematikai mfivelet, az // és O6sszeadas sor-
rendjét felcseréli, de ez nem kommutativ.

Ezenkiviil hibasan értelmezte a késébbi idGpont jelentését, és a
masodiknak bevitt adathoz adta hozza a kiilénbséget, még akkor is, ha
az volt a bemeneti adatok koziil a korabbi.

A feladat magyar nyelv{ preciz leirdsa gondot okozott a szévegér-
telmezdének a fogalmak pontos megértésében, ezért a félreértett jelen-
tésiik miatt a generalt program két sulyos hibat tartalmaz.
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def ido_kulonbseg(idol, ido2): ###
def ido_hozzaad(ido, masodperc):
het, nap, ora, perc, masodperc_ido = ido
masodperc_ido += masodperc #HIBA: hidnyzik az ido mp-re viltisa
napok = masodperc_ido // (24 * 60 * 60)
masodperc_ido %= (24 * 60 * 60)
ora = masodperc_ido // (60 * 60)
masodperc_ido %= (60 * 60)
perc = masodperc_ido // 60
masodperc_ido %= 60
nap += napok
het +=nap // 7
nap %=7
return het, nap, ora, perc, masodperc_ido
e
kulonbseg = ido_kulonbseg(idol, ido2) #helyesen megoldott részfeladat
e
ido3 = ido_hozzaad(ido2, kulonbseg) #HIBA: ido2 nivelése a kiilonbséggel
print(*ido3)

A feladat angol nyelvii valtozataban a Gemini olyan fiiggvényhivast
generdl, amely a feladat megfogalmazasdban nem szerepel és ezaltal
nem az elvart eredményre jut. Elegans megoldast ajanl, a feladatban
szerepld adatok tipusanak megfelel6 modult importalja, de egyuttal
onkényesen kivalaszt egy referencia id6pontot (2023.01.01.
00:00:00) amihez képest mindkét beviteli id6pontbdl naptari adatot
szamol.

Helyes a kiilonbség, de az 0j id6pontot naptari adatként adja meg az
elvart formatum helyett.

from datetime import datetime, timedelta
def get_time_from_input():
week, day, hour, minute, second = map(int, input().split())
return datetime(2023, 1, 1) + timedelta(weeks=week- 1, days=day-1,
hours=hour, minutes=minute, seconds=second)
time1=get_time_from_input()
time2 = get_time_from_input()
time_diff=time2 - time1
time3 =time2 + time_diff
print(time_diff)
print(time3)

3. préba: Kédgeneralas ChatGPT40-val

A beszédes valtozonevekkel és kiilon magyardzatokkal ellatott
generalt kéd jol olvashaté és hibatlanul miikédik. A GPT el&szor ér-
telmezi a bevitt feladat sz6vegét, majd megtalalja ra a matematikailag
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helyes megoldasi menetet, aminek az algoritmusat a kért pro-
gramnyelven lekédolja. Egy Gjabb bemenet esetén a GPT a matemat-
ikai megoldasi algoritmus alapjan kiszdmolja az eredményt, mivel
nincs hozzaférése a Python értelmez6hoz.

) (P Kéd masolasa
(kulonbseg):

teljes_napok = kulonbseg // ( x )

masodpercek_a_napbol = kulonbseg % ( *

ora = masodpercek_a_napbol //
masodpercek_az_orabol = masodpercek_a_napbol %
perc = masodpercek_az_orabol //

masodperc = masodpercek_az_orabol %

het teljes_napok //
nap teljes_napok %

het, nap, ora, perc, masodperc

A ChatGPT ezt mondta: ...

A kiilonbség atalakitasa hetekre, napokra, orakra, percekre és masodpercekre

A killonbség masodpercekbdl visszaalakitjuk idoegységekre (hetek, napok, stb.):
* Ateljes masodperc kiilonbségbdl kiszamoljuk, hogy hany nap telt el:
teljes napok=8010270//(24x3600)=92 nap.

* Ez 13 hét és 2 nap:
92//7=13 hét és 92%7=1 nap (az eredeti szamitds szerint egyet hozza kell adni,
igy lesz 2 nap).

* A napbol megmaradd masodpercek:
masodpercek a napbol=8010270%(24x3600)=44970 masodperc.

» Ebbdl orakra és percekre bontva:
44970//3600=12 6ra, 44970%3600=1770 masodperc maradt.
1770//60=29 perc és 1770%60=30 masodperc.

Igy a két idépont tivolsdga: 13 hét, 2 nap, 12 éra, 29 perc, 30 misodperec.

Tovabbi hibaesetek bemutatasa:

2. példa: GitHub Copilot holtkéd (deadcode) generalasa
A megoldandé feladat szévege:

ird meg a Python kadot két beolvasott datum kiilénbségének kiszamitasara: a datumot 2 szammal adom meg: az
els6 az évben a hét sorszama (1-t6l 52-ig) a 2. a héten beliil a nap sorszama (1-t6l 7-ig). A billentylzetrd| kérje be a

program a két bemenetet. A kiilonbséget két szammal adja meg a program, hany hét és hany nap a kiilnbség
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A Copilot a kéd generalasakor azokbél a kodokbol épitkezik, amelyek
maguk is tartalmaznak ilyen deadcode részleteket, és nem sziiri ki a
folosleges sorokat. Ezzel a kod olvashatésagat megneheziti.
Magyarazatot is ad a kifejtéskor erre a részletre, de azt nem emliti,
hogy ez a kodrészlet nincs alkalmazva. A from_total_days(to-
tal_days) fiiggvény nincs felhasznalva a program futdsa soran,
szlikségtelen ennek a feladatnak a megoldasahoz, un. holtkéd (dead-
code).

2. Datumok feldolgozasa:
A parse_date fliggvény a bemeneti sorokat két szamra bontja (hét és nap).

A to_total days fliggvény a datumokat napokra konvertalja az év elejétol szamitva.
A from total days fliggvény a napok szamat visszaalakitja hétre és napra
parse_date(line):

week, day map(int, line.split())

week, day

to_total_days(week, day):
(week - 1) * 7 + (day - 1)

from_total_days(total_days):

week, day divmod(total_days, 7)

week + 1, day + 1

main():

linel input(“Ad

line2 = input(”A

datel = parse_date(linel)
date2 parse_date(line2)

total_daysl = to_total_days(*datel)
total_days2 = to_total_days(*date2)

distance_days abs(total_days2 - total_daysl)
distance_weeks, distance_days divmod(distance_days, 7)

print("A két dat k tti kil Fat)
print( distance_weeks t o« distance_days

__name__ ==

main()

3. példa: A GitHub Copilot értelmezési hibaja a magyar nyelvii
feladatban:
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A szoveg félreértelmezése tetten érheté a deadcode részleten, ezt
mutatja a hét és a nap értékek 1-gyel novelése, ami a darabszam
helyett a sorszamra utal.

4. példa: A GitHub Copilot megoldasa az angol nyelvii feladatban:
Az angol nyelv(i feladat esetén a Copilot megoldasa pontos ér-
telmezést mutat és deadcode nélkiili hibatlan kdéd jott létre. A
megjelend from_total_days fliggvény mar helyesen generalédott és ezt
a fliggvényt hivja meg a program a kiilonbség kiszamitasara.

Wirite the Python code to calculate the difference between two scanned dates: | enter the date with 2 numbers: the
first is the number of the week of the year (from 1 to 52) the 2nd is the number of the day within the week (from 1
to 7) . The program requests the two inputs from the keyboard. The difference is given by the program with two
numbers, how many weeks and how many days the difference is.

& GitHub Copilot

Here is the Python code that calculates the difference between two dates entered as the week number and the day
number within the week. The program will request the two inputs from the keyboard and output the difference in
weeks and days.

Python Code
def parse_date{line):

week, day = map(int, line.split())
return week, day

def to_total days(week, day):
return (week - 1) * 7 + (day - 1)

def from_total_days(total_days):
week, day = divmod(total days, 7)
n week, day
distance days = abs(total days2 - total daysi)
distance weeks, distance days = from total days(distance days)

6 Az LLM-generalt programkodok hasznalatanak tapasztalatai a
szoftverfejlesztésben

Az LLM altal generalt programkdédokban el6fordulé hibamintak
rendszertana

Tambon (et al) tanulmanyaban [4] bemutatja a LLM altal generalt ko-
dban el6fordul6 hibamintak tipusait. A tanulmany tapasztalati adato-
kon alapul, LLM altal generalt tébb, mint 300 kédhiba alapjan von le
kovetkeztetéseket, amelyeket kozel 400 kutatd és gyakorl6 informat-

s

ikus korében terjesztett kérdéivre kapott valaszokkal validaltak.

Az empirikus hibdkat a jellemzd&ik szerint 10 hibacsoportba sorolja:
félreértelmezés, szintaktikai hiba, ligyetlen hiba, prompt-elfogult kéd,
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hidnyz6 szé€ls6 eset, hibas beviteli tipus, hallucinalt objektum, hibas
attributum, hidnyos generalas és sziikségtelen kédrészlet. Az alabbi
4bran lathaté a hibamintak rendszerezése és kiegészité magyarazata.
A kategoériak neve alatt a vizsgalt esetekben az el6fordulasi aranyt
lathatjuk szazalékos alakban. A tanulmany célja, hogy a bemutatott és
kategorizalt, az LLM eszkozok altal generalt kodban el6forduld hibak
tipusaira felhivja a figyelmet és ez alapjan hatékony szoftver mindség
javitasi modszereket dolgozzanak ki a kutatok és a fejlesztdk.

Bug Pattems in
LLW-generated
code
S S S ES N S |
Misinterp-  Syntax silly Prompt- Missing Wrong  yaiycinated  Wron ’
'« g Incomplete  Prompted
retation Error Mistake biased Corner Input Object Attribute ) | ey
= el T b} Generation Gonsitr
20.77T% 611% 9.5T% 6.52% 15.2T% 591% 2.57% 8.55% 957% 8.15%

The generated  The generated  The The generated  The generaled  The Thegenerated Thaganaraied  Themodel  The generaled
code deviates  code contains  generated codaisbiason  code operates generated coda utilizes codecontains  §enerales no  coda contains
from the symaxemors,  codecontains  provided cormectly, code contains  an object that  an code or statements that
intantion of suchasa issuessuch  examplesor  @xceptfor anincomect  neitherexsis  incorectnon-  produces,an  ars unrelated
the prompt, missing @sredundant  particular terms  overiooking inputypeina  nor has been  xistent smply o the task
parenthesisor  condiionsor  inthe prompl,  certain comer  comect defined alirbute foran  funclion such  specification.
semicolon. unnecessary cases. function call. object or asa ‘pass’
casting modle. statement,

Hatasvizsgalat a szoftverfejlesztd cégek korében

A szoftverfejlesztési teriileten az MI programozasi asszisztensek al-
kalmazasanak eredményességét és hasznat tobb tanulmany vizsgalja.
A kozzétett elemzések eltérd értékeléseket és kovetkeztetéseket mu-
tatnak be. Ezek koziil kiemeltiink néhanyat.

2024 augusztusaban a GitHub altal kozzétett tanulmany [5] egyik
mért eredménye szerint a szoftverfejleszt6k 97%-a mar hasznalt MI
kodold asszisztenciat a munkaja soran. A felmérés szerint az egyes
fejleszt6 cégek eltérd, de magas aranyban motivaljak munkatarsaikat
az MI alkalmazasara. A tanulmany beszamol a GitHub Copilot haszna-
lataval elért termelékenység novekedésrdl is a fejlesztés egyes
teriiletein.

Az Uplevel Data Labs adatelemz6 cég mérése szerint [6] viszont az MI
asszisztensek aktiv haszndlata a szoftverfejlesztésben miikodé cégek
egy részénél nem jart jelentds elényokkel. A tanulmannyal kapcsola-
tos egyik cég vezetjének a jelenlegi helyzetértékelése a kovetkezo:
»Egyre nagyobb kihivast jelent a mesterséges intelligencia altal
generaltkod megértése és hibakeresése, a hibaelharitas pedig annyira
eréforrasigényes, hogy konnyebb a kddot a semmibdl atirni, mint ki-
javitani.” [7]

Az Uplevel felhivja a figyelmet arra, hogy vannak olyan fejleszt6 cégek
is, amelyek a kod attekintésére helyezve a hangsulyt, haszon
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novekedésroél szamolnak be. Az egyik emlitett példaban egy cég a ko-
dolasi asszisztensek alkalmazasaval 24 6ra alatt készitett el egy olyan
ugyfélprojektet, amelyik a multban kériilbeliil 30 napot vett igénybe
[7]- A cégvezetl szerint azonban: , Az olyan javaslatok, amelyek a tel-
jes fejleszt6i csapatokat helyettesitik, nem pedig egyszertien
kiegészitik vagy atalakitjak - irrealisak.” ,A kddolasi asszisztensekkel
szembeni elvarasokat mérsékelni kell, mert nem irjak le az 6sszes ko-
dot, vagy még csak az 0sszes helyes kddot sem az els6 probalkozasra.
Ez egy iterativ folyamat, amely helyes haszndlat esetén lehet6vé teszi
a fejleszt6 szamara, hogy kétszer-haromszorosara novelje a kédolas
sebességét.”

7 Kovetkeztetések

Informatikus hallgatéink képzésébe integralnunk kell a jelenlévé MI
eszk6zok lehet6ségeinek, alkalmazisuk kritériumainak és ered-
ményességének a bemutatasat.

A programozas tanuldsa és tanitasa soran a hangsulyt tovabbra is a
hallgatd sajat programozasi készségeinek a fejlesztésére kell
helyezniink.

Az MI eszko6zok altal nyujtott tAmogatast mindig felel6sségteljesen és
koriiltekintéen kell felhasznalnunk, ennek megfelel6en ki kell ala-
kitani a hallgatékban az MI ,tarsprogramozé” alkalmazasanak 4j ké-
szségét.

Az egyik fontos kovetkeztetésiink az, hogy a kdd megértése és a helyes
mintak bemutatasa a kdd {rasdhoz képest nagyobb hangsulyt kell
kapjon a programozas tanitdsdban. Az informatikai szakteriilet
fogalmainak pontos megértése, elsajatitasa és alkalmazasa kulcsfon-
tossagu a képzés soran.

A maribori (Szlovénia) egyetem tapasztalati kutatdsa szerint a
kritikus gondolkodast igényl6 kédgeneralas és hibakeresés esetében
az MI asszisztensek fokozott hasznalata negativan hatott a hallgatok
programirasi teljesitményére [8]. Mi is tovabbi kutatast terveziink an-
nak mérésére és elemzésére, hogy milyen hatast gyakorol a hallgaték
tudasszintjére az MI eszkozok alkalmazdsa a programozas
tanuldsaban. A feldolgozott tanulmanyok alapjan azt a kovetkeztetést
vontuk le, hogy ehhez sziikséges egy 0j programozdas-oktatasi méd-
szertan kidolgozasa.
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EXPLOITING THE POTENTIAL OF ARTIFICIAL
INTELLIGENCE IN TEACHING ENGLISH: SOME
SCIENTIFIC ASPECTS

Natalia SHUMEIKO, SK

Abstract: Teaching English by leveraging the capabilities of artificial
intelligence (AI) requires changing, improving, or adjusting ap-
proaches to teaching in higher education institutions to meet stu-
dents' needs. Recent research by Zhi & Wang (2024), Woodrum
(2024), Tsai et al. (2024), Li et al. (2024), Al-Shallakh (2024), Tang
(2023), and Fu et al. (2023) explores the Al horizon in education. The
current study, in turn, contributes to exploring the potential of Al and
exploiting this potential for teaching English. Ask yourself: How can
Al help learners in learning English? Here are some resources:
ChatGPT, Duolingo, Rosetta Stone, Grammarly, and Quizlet. They are
potential "helpers." One more question arises: Are they the "genuine
helpers"? Let’s just say that an overview of scientific materials related
to the current study shows that researchers recognize the benefits of
Al For example, ChatGPT, which is praised as a tool for enhancing tra-
ditional EFL teaching methods (Mohamed, 2024), generates human-
like stories, making them ideal (of course, after some adjustments and
additions made by the teacher) for use in lessons, for training pur-
poses, as material for completing interactive dialogues, making up dif-
ferent types of questions and answering them, and completing answer
explanations (Khiem et al.,, 2024; Lee et al,, 2024). Duolingo employs
the gamification strategy and exploits the capabilities of Al to tailor
the lessons to the needs of any particular group of students, deliver
tests and track progress. Rosetta Stone offers immersive learning
techniques and speech recognition. Grammarly aids in improving
grammar, spelling, punctuation, and style. Quizlet - a “helper” in pre-
paring two-sided flashcards, quizzes, and Al-powered games. How-
ever, ethical considerations (e.g., data security), the substantially di-
minishing opportunity for face-to-face communication in a foreign
language, in particular English, and the potential overreliance on dig-
ital tools - are high-priority issues that need to be addressed, includ-
ing by consolidating international scientific efforts in this direction.
This study offers practical recommendations (e.g., Grammarly pro-
vides instant feedback on grammar or spelling correctness, thereby
helping in developing the necessary English language proficiency,
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and, as Puri & Setiamunadi (2023) pointed out, "Grammarly is a very
helpful tool in writing") for integrating Al-powered features into Eng-
lish teaching, emphasizing the role of Al in providing resources for
preparing the younger generation of students for communication and
work in a digital world where Al exists.

Keywords: artificial intelligence, English, education, teaching.

1 Introduction

There is a growing recognition that generative Artificial Intelligence
(AI) applications “present immediate - as well as far-reaching - oppor-
tunities, challenges and risks to education systems. They have also
brought to the surface numerous ethical concerns” (UNESCO, 2023). In
teaching English, Al-equipped technology nowadays provides teach-
ers with opportunities that can be supportive in class. This paper aims
to delineate the range of options and prospects that Al-powered re-
sources offer for English language learning and teaching. Also, the pa-
per provides an overview of the benefits and challenges of using Al in
English language teaching. To begin with, it is important to note that
there are a lot of Al resources today. And the capabilities of Al re-
sources are becoming more and more diverse. Notably, the quantity
of scientific papers that shed light on Al is constantly growing. Schol-
ars worldwide delve into the topics related to applying Al in language
education. From 2010 to 2022, the total number of scientific papers
related to Al increased twice (Figure 1).

Number of Al publications in the world, 2010-22
Source: Center for Security and Emerging Technology, 2023 | Chart: 2024 Al Index report
250 24229

g g g

Number of Al publications (in thousands)

g

L]
2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 1. The number of scientific publications about Al from 2010 to
2022: the scale of world science
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(Source: Artificial Intelligence Index Report 2024. [on-line] https://ai-
index.stanford.edu/wp-content/uploads/2024 /04 /HAI_2024_AI-Index-
Report.pdf)

Figure 2 presents the number of publications related to Al sorted by
type (such as journal publications and conference proceedings). As we
can see from the Figure 2 data, the largest number of publications was

in journals, which totaled 232 thousand and 67 publications.
Number of Al publications by type, 2010-22
Saurce: Canter for Security and Emerging Technology, 2023 | Chart: 2024 Al Index report

232.67, Journal

200
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12.88, Book chapter

Number of Al publications (in thousands)

149, Article

0.70, Dissertation

o — === 0,05, Clinical trial
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Figure 2. The number of Al publications by type from 2010 to 2022
(Source: Artificial Intelligence Index Report 2024 [on-line] https://ai-
index.stanford.edu/wp-content/uploads/2024/04/HAI_2024_Al-Index-
Report.pdf)

The number of publications grouped under the field of study is pre-
sented in Figure 3 below. The data confirmed that publications on lin-
guistics are almost the last place. So, this paper contributes to investi-
gating the linguistic sphere in science.
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Number of Al publications by field of study (excludmg Other Al), 2010-22

Saurce: Center for Security and Emerging Technology, 2023 | Chart: 2024 Al Index
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Figure 3. The number of Al publications by the field of study from 2010
to 2022

(Source: Artificial Intelligence Index Report 2024 [on-line] https:// ai-

index.stanford.edu/wp-content/uploads/2024/04/HAI_2024_Al-Index-

Report.pdf)

Considering those mentioned above, the research questions (RQ)
are formulated:

RQ1: What kind of Al learning resources can help learners to learn
English?
RQ2: What Al resources are “helpers” in improving language skills?

2 Literature review

We live in the Al era. These days “Al has significantly transformed the
entire field of English language teaching (ELT) through various innova-
tive applications and tools useful both for the learners and teachers”
(Boeru, 2024). The use of Al resources in teaching English (2022) was
investigated in recent research (Edmett et al,, 2023; Fu et al,, 2023;
Boeru, 2024). Particular attention scientists paid to enlarging active
vocabulary (Kazu and Kuvvetli, 2023). ChatGPT capabilities were ex-
plored by scholars (Khiem et al., 2024; Lee et al. 2024; Li et al.,, 2024;
Mohamed, 2024; Tsai and Brown, 2024). Grammarly was studied as
an online writing assistant (Purl and Setiamuadi, 2023).

The discussion of the opportunities to use Al-powered resources that
are created for English language learning and teaching exists in the
scientific community. Within this study, we outlined the discussion
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arearelated to Al as a “helper” in studying the English language. Thus,
we can deduce that recent research and published articles describe Al
as a “helper” in teaching English. For instance, Zhi & Wang (2024) ex-
amined the relationship between EFL students' attitudes toward Al,
teachers' immediacy and teacher-student rapport. Woodrum (2024)
explored the “realm” of using ChatGPT for translation purposes.
Woodrum’s study examined translation possibilities that Al-powered
online resources offer, comparing the capabilities of Google Translate,
ChatGPT, with the professional work of skilled human translators
while translating into Mandarin short passages written in English. Re-
searchers (Tsai et al, 2024) also looked at the feasibility of using
ChatGPT and addressed the related challenges. The results of this re-
search were as follows: “The findings suggest that ChatGPT is effective
in providing timely feedback to EFL English majors in an affordable
manner, but it also highlights the potential for unfairness in writing
evaluation.” Also, it was noted that “ChatGPT-assisted revisions do not
reveal learners’ writing competence. Therefore, new forms of writing
performance assessment should be implemented in EFL composition
classes in this Al era” (Tsai et al., 2024). Al as a “helper” in teaching
pronunciation and speaking, correspondently, is recognized by many
scientists (Liu and Hung, 2016; Al-Shallakh, 2024; Fu et al., 2023).

3 Methodology

This study is an argumentative research with the following objec-
tives: to describe the characteristics of Al-powered language learning
apps for foreign language improvement; provide an overview of the
benefits and challenges/risks of using Al for learning English and pre-
sent it in a graphical format; consider the results of the survey of
teachers conducted by the British Council (Edmett et al., 2023); and
give the theoretical review of Al resources for improving the language
skills of learners.

A graphical method is used to visualize a quantity of scientific publi-
cations about Al from 2010 to 2022 (Figures 1-3). The use of SmartArt
allowed us to depict the visually appealing diagram of the research
structure on Al in teaching English (Figure 4), to present a brief char-
acteristic of Al-powered language learning apps that are appropriate
for teaching English (Figure 5), and to illustrate the advantages/ben-
efits and risks of using Al in teaching English (Figure 6-7).

The research structure and its five steps are presented in Figure 4 be-
low:
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5
¢ Conclusions
regarding Al-
« The results of powered
the survey of i:g?r?;gea .
« Challenges and teachers d 8app
i conducted by an
risks of . the British possibilities of
« The overview exploiting Al in Council: the their use in
1 of benefits of teaching important teaching to
e The using Al English - in the aspects increase the
characteristic capabilities in lens of the learners'
of Al-powered teaching paper knowledge of
language English English

learning apps
that are
appropriate for
improving
foreign
language
knowledge

Figure 4: Diagram of the research structure on Al in teaching English
Source: own work

4 Al-powered language learning apps and teaching English -
characteristics and recommendations for practical use

Al technology is used in teaching and learning English (Al-Shallakh et
al, 2024; Lietal., 2024; Mohamed, 2024; Purl and Setiamunadi, 2023).
In our view, it is not a surprise for all, as in modern reality, teaching
and learning English may involve Al in the teaching process.

Given the increased spread of information about Al and its use at uni-
versities, colleges, or higher schools and in different life spheres in the
modern-day period, it is worth mentioning that Al technology can and
is used for English teaching. What strictly are used and helpful in lan-
guage learning? Let us give an example. Automatic speech recognition
(ASR) technologies are characterized by using Machine Learning or Al
technology to process human speech into readable text that can im-
prove pronunciation to a more considerable extent. Because of con-
stant improvements in this technology, automatic speech recognition
(ASR) programs have great potential in teaching English. Also, re-
searchers (Tsai et al.,, 2023; Woodrum, 2024) consider ChatGPT to
support language learning and the development of linguistic skills.

It should be noted that the “journey” of integrating Al into English lan-
guage teaching is being widely researched. Concurrently, it is worth
mentioning that Al technology is used in almost any sphere of human
life, as it spreads rapidly throughout almost all spheres of human ac-
tivity. Al technology is used in healthcare to predict diseases. It helps
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during surgical operations. Al power is a “helper” in the quick diagno-
sis of diseases. Al is now in the film production sphere.

In the modern world, we are fortunate to have many Al resources that
assist in a wide range of tasks. As we move forward into the future,
2030 - not far off, we can anticipate a steady stream of Al applications
being developed daily. These Al applications offer tangible solutions
for improvement, including improving the knowledge of English. Fig-
ure 5 presents some modern Al-powered language learning apps -
“helpers” for teaching and learning English with brief characteristics.

 https://elsaspeak.com/ - a personal English Al tutor

 https://www.duolingo.com/ - an Al tool for teaching English (provides gemified English
learning)

 https://app.grammarly.com/ - A Ukraine-founded writing assistant (reviews spelling,
grammar, pronunciation, engagement, clarity)

 https://www.hellotalk.com/ - an English learning app; it offers online video lessons;
connect learners with native speakers

* https://speechling.com/ - is an English learning app; gives feedback on learners' pronunciation

 https://www.quizlet.com/ - offers quizzes and practice tests

« https://www.eu.rosettastone.com/ - a "helper” in learning English

Figure 5: Al-powered language learning apps for teaching English:
brief characteristics

These Al-powered language learning apps (Figure 5) help improve the
knowledge of the English language. Practical recommendations for us-
ing some of them in teaching English are as follows: ELSA Al - is a
“helper” in improving pronunciation; DUOLINGO - is a “helper” in
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building up and enlarging learners’ vocabulary; Grammarly - is a writ-
ing “helper” that helps correct grammar, lexical, and syntax errors. Ro-
setta Stone offers 5-10-minute lessons focusing on one particular
theme, contributing to improving listening, speaking, writing, or read-
ing skills. As we have already noted, Grammarly is writing “helper.”
Error-free content, either a report, an assay, an e-mail, or minutes of
the meeting, can be prepared using this resource. Quizlet reinforces
linguistic competence (knowledge of grammar and vocabulary), offer-
ing interactive games and quizzes.

5 Benefits of exploiting the power of Al in teaching English

There are benefits to the use of Al technology in teaching English. Let
us mention them. First, Al helps develop speaking skills. Second, it is
valuable for developing writing skills. Third, it is beneficial for im-
proving reading skills. Fourth, it supports pedagogy as Al provides
new opportunities for enhancing and enlarging the knowledge of the
English language. Fifth, it promotes self-regulation (Edmett et al,,
2023). The schematic diagram (Figure 6/ Source: compiled based on
the research of Edmett et al., 2023) of the essential benefits of exploit-
ing Al-powered technology in teaching English is below.

Figure 6: Benefits of using Al in teaching English

Outlined the benefits of exploiting the power of Al in teaching English,
we will mainly concentrate on using Al technology to improve learn-

1 Example of a note “under the line” - near the page footer - a footnote.

2 Another example of such a note. s
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ers’ speaking abilities (using the right vocabulary and correct pronun-
ciation). In this regard, we refer to the research findings of a recently
published paper (Kuru and Kuvvetli, 2023) related to the influence of
Al technology on vocabulary acquisition in learning English. This re-
search is of particular interest because the authors not only developed
an Al-supported pronunciation model but also conducted a study and
proved the conclusion that the system helps learners (on the example
of those who study Turkish) practice pronunciation of the words, con-
tributes to remembering the words, and benefits in correct pronunci-
ation of consonants and vowel sounds.

The researchers (Shivakumar et al., 2019; Dizor and Tang, 2020; Liu
and Hung, 2016) support the idea that pronunciation can be improved
using Al

6 Challenges that arise while Al is used for teaching English
Four challenges exist (Emmett et al., 2023). The schematic diagram

(Figure 7/ Source: compiled based on the research of Edmett et al,,
2023) of the challenges of using Al in teaching English is below.

Figure 7: Challenges of using Al in teaching English

These challenges related to Al and its use for English teaching are
studied and mirrored in recent research (Thompson et al, 2018;
Kushmar et al, 2022; Rowe, 2022). As recent research indicates
(Kushmar et al.,, 2022), learners are most afraid of being assessed by
Al because of their pronunciation, accent, or how they speak while
speaking a foreign language. Also, the learners are conscious of “a lack
of space for learners’ spontaneity” (Kushmar et al., 2022).
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7 Survey on Al in teaching English - teachers’ preferences

We should note that the survey carried out by the British Council (Ed-
mett et al,, 2023) showed teachers’ preferences for using Al in teach-
ing English. The responses of 1348 English language teachers from
118 countries revealed that the vast majority of the respondents use
Al for creating materials (57% of teachers think so) and helping learn-
ers practice using English (53% of the respondents share this idea).

8 Conclusion

So, summing up the above, let us summarize that Al-powered lan-
guage learning apps (such as DUOLINGO, Rosetta Stone) can help
learners learn English (Figure 5). ELSA Al can assist with improving
pronunciation clarity; major writing issues can be overcome by rely-
ing on Grammarly, and linguistic competence can be enhanced by re-
ferring to Quizlet, Rosetta Stone, or DUOLINGO. Al, being a part of to-
day’s reality, has impacted the process of teaching and learning Eng-
lish. Al - a “storehouse” of new ideas and supportive solutions while
learning and teaching English.

This paper is a part of a research project of the Ministry of Education, Re-
search, Development and Youth of the Slovak Republic, KEGA/ePortfolio as
Pedagogy Facilitating Integrative Learning 012EU-4/2023.

The research is funded by the EU NextGenerationEU through the Recovery
and Resilience Plan for Slovakia under the project No. 09103-03-V01-00045
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A MESTERSEGES INTELLIGENCIA INFORMATIKA-
OKTATASMODSZERTANI ASPEKTUSAI

Zsuzsanna SZALAYNE TAHY, HU

Absztrakt: Az elmult 6t évben a mesterséges intelligencia megjele-
nése és térnyerése Uj oktatasmodszertani kérdéseket vet fel. A mes-
terséges intelligencia beépiil a digitalis irastudas hagyomanyos eszko-
zeibe és 1j eszkozok alapja. Uj kompetenciateriilet az MI-miiveltség,
ami kihat az informatika (digitalis {frastudas és digitalis kultdra) okta-
tdsdnak tartalmara és modszereire. A mesterséges intelligencia mi-
kodési elvének figyelembevételével irjuk le az MI-miiveltséget, ennek
oktatasi mddszerét, tekintetbe véve a mentdlis, kognitiv képességek
és a digitalis kompetenciak fejlesztési céljait, az etikai és jogi szem-
pontokat is.

Kulcsszavak: mesterséges intelligencia, kritikus/kritikai gondolko-
das, informatikaoktatas, digitalis kultira oktatasa, alkalmazas, mdd-
szertan.

METHODOLOGICAL ASPECTS OF ARTIFICIAL
INTELLIGENCE IN TEACHING INFORMATICS

Abstract: The emergence and growth of artificial intelligence over the
past five years has raised new questions about educational methodol-
ogy. Artificial intelligence is embedded in traditional digital literacy
tools and is the basis for new tools. Al-literacy is a new competence
area that will impact on the content and methods of Informatics (dig-
ital literacy and digital literacy) education. We describe Al-literacy by
considering the principles of artificial intelligence. and present exam-
ple of its teaching method, considering the development of mental,
cognitive and digital competences, as well as ethical and legal aspects.

Keywords: artificial intelligence, critical thinking, informatics educa-
tion, digital culture education, application, methodology.

1 Bevezetd: a kutatas el6zményei

2019. novemberében, az InfoEra konferencian mar latszott, hogy a
mesterséges intelligenciaval foglalkozni kell. A, MI-robot tanarok és
mi informatikatanarok” a prezentaciobdl [1] részletek:
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MI problémak (4. dia):
e Ontanulé, tomeges mintavételezés és valdszinliségi mutatok...
oNem ismert a folyamat, nem tervezett a tudasa
o Befolyasolhat6 a mintak hackelésével
oA MI tudésa egy véleménybuborék
e Erzelmi intelligenciaja nincs
o Erkolcs, etika...
MI fejlesztés problémai (5. dia):
¢ A humanoid robotok az emberbdl érzelmeket valtanak ki...
o Erzelmi és életvitelszerti fiiggdség...
e A MI érzelemmentes, a cél hatarozza meg pl. a kedvességet
e A MI humanuma hazugsag.
oNem érzi azt, ,ami a szemnek lathatatlan”
o Adathalmazzal proébalja pétolni az intuiciét
o A humanoid kinézet kiilcsin, reklam
Informatikatanar szerepe (14. dia):
¢ Informatikai gondolkodas fejlesztése
o Az adat értelmezése - informacié szerzés
o Hitelesség ellendrzése
o Modellezés, elemzés, kontroll
o Onismeret, 6nuralom, onmegvalésitas
o Eszkozo6k vezérlése
¢ Kreativitas fejlesztése
e Embertarsak kozotti kommunikacié tanitasa
e Ember-természet kommunikacié tanitasa
e Ember-gép kommunikacié tanitasa
Szabalyok (16. dia):
e A MI nem irdnyithatja az embert
e A MI nem donthet a természet alakitasardl...
e A robot nem tars, hanem eszkoz
o Etikai, erkolcsi dontés, felel6sség egy MI-nak nem adhaté at...
e Az én életem, az én lelkem. Kibicnek semmi sem draga.

A konferencia utan fél évvel a Covid karanténba kényszeritette ,a fél
vildgot”, a tarsadalom és a didkok is online 1étre valtottak. Az életmdd-
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valtas drasztikus volt és sok teriileten tartésnak bizonyult. A mester-
séges intelligencia kutatasok folytak tovabb, egyes teriileteken alkal-
mazasokban is megjelent, hoditottak a virtudlis asszisztensek. Eljott a
MI-miiveltség tananyagba integralasanak az ideje.

2.A mesterséges intelligencia oktatasa igényének megjelenése

2.1 A mesterséges intelligencia fogalma és miikodésének kozép-
iskolai absztrakciodja

2022. novemberében az InfoEra konferencian Prészéky Gabor hivta
fel a figyelmiinket a GPT-k fejl6désére, képességeire. El6adasaban egy
folyamatban 1év6 kutatasardl beszélt, melynek eredményeirdl késébb
a Terminolégia és neuralis halok [2] cikkében irt. Egy honappal ké-
sObb ,robbant be” az OpenAl ChatGPT, szabadon elérhetd alkalma-
zasa, ami a kdzbeszédet, a koz- és felsGoktatast is felforgatta, de a tu-
domanyos kutatdsoknak és publikdcioknak is 0j lendiiletet adott. Az-
6ta a magyar PULI-GPT [3] a kutatasi eszk6zbdl Al alkalmazasok, ter-
mékek sziilettek.

Egyes MI-alkalmazasok szabadon elérheték, Ml-eszkoz fejlesztését
tanfolyamokon lehet tanulni, de hasznalata nincs képzettséghez
kotve. A széles célkozonség indokolja, hogy kozoktatasi keretek ko-
zott foglalkozzunk az eszkoz hasznossagaval, veszélyeivel. A haszna-
lat tiltasa-tlirése-tAmogatasa okanak feltdrasahoz a kézépiskolai tan-
tervre jellemz6 deduktiv szemlélet sziikséges. Az érdemi magyarazat-
ban a kdzépiskolasoktdl elvarhato tudasra lehet alapozni, amit a NAT
rogzit.

A mesterséges intelligencidnak régi értelmezése modellezhetd. Egy ja-
tékprogram gép-jatékosa, egy szotanulast segité program is mutat
némi intelligenciat: tobb feltételnek megfeleld, keresést és véletlen va-
lasztast is tartalmazé dontéseket hoz a program?!. A mai mesterséges
intelligencidk miikodését ennek az absztrakcionak a kiterjesztésével
kell megfogalmaznunk, kozértheté6vé moduldlva a szakmai fogasok
alapjait [4].

A mesterséges intelligencia dntanul6, gépi tanulassal, azaz emberi be-
avatkozas nélkiil modositja a miikodését. ,Hatartalan mennyiségt”

1 Példaul: Beszélgets robotok (https://www.nkp.hu/tankonyv/digitalis-kultura-okos-
gyujtemeny-9-12/lecke 02 001); Vak rendezés (https://www.nkp.hu/tan-
konyv/digitalis-kultura-okosgyujtemeny-9-12 /lecke_02_007)
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paramétert? képes figyelembe venni a dontéshez, az adatok nem
sorba rendezettek, hanem ,neuralis” ,hal6zatot” alkotnak. - Az idéz6-
jelben szerepl6 fogalmak ismertek, az absztrakcidhoz tAmpontot ad-
nak.

A szavak, pixelek adatai, ezek neurdlis hal6ja, azaz a kozottiik 1évé
kapcsolatok - szomszédsag, hasonl6 kornyezet - erdssége, szamokkal
leirhatd, szamsorozatként tarolhato.

Két szammal megadhatjuk a sik egy pontjat, harom adattal egy térbeli
pontot, milli6 adat meghataroz egy pontot a millié-dimenziés térben.
Egy ilyen térben tekintjiik pontnak az adatsorozatot.

A vektorokrol a matematikabdl tanult ismeret a vektorok hossza és a
skalaris szorzatuk. Ezzel szamszerisithetd két digitalizalt dolog ha-
sonlésaganak mértéke3. A koszinusz-hasonldsag azt mutatja meg,
hogy két vektor ebben a sokdimenziés térben mennyire egyiranyu.
Kétdimenzioban az u és v  vektorokra: cos(a) = (u;
vy + Uzv2)/(Jul|v]), ahol a vektor (| |) hossza a koordinatak négyzet-
Osszegének gyoke.

A ,sokdimenzié” elképzelhetetlen, de az indexelés és a szorzas forma-
lisan bévithetd és belathato, hogy ha u = v, akkor - akarhany dimenzi-
6ra - a hasonlésag értéke 1, illetve (nem negativ értékekre) akkor lesz
minimalis (=0) a hasonlésag értéke, ha minden tagban az egyik té-
nyez6 0, azaz, ami jellemz6 az egyik dologra, az egyaltalan nem jel-
lemz6 a masikra. Célszer(i ehhez kapcsolni, hogy az adat mértékegy-
sége a bajt, 1 bajton 8 bittel 0-255 nem negativ egész értékekkel irhat-
juk le az adatokat.

A MlI-sz6vegértés és MI-latds soran az elemzés és valasz az 1-hez va-
lamennyire kozeli hasonlésagtiak megfeleld figyelembevételével kelet-
kezik, de a vektortér a gépitanulas soran alakul és folyamatosan mé-
dosul, ezért véletlenszeriinek tlind hatasok befolyasoljak a megoldast.
A mesterséges intelligencia megoldasat a hibas eredményt feliiliré
példak betaplalasaval lehet javitani, igy nagyobb val6szinlisége lesz az
adott kdrnyezetben helyes valasznak. Ugyanakkor hattérbe keriilhet
egy masik kornyezetben helyes valasz. Példaul: a ,csiitortokot mond”
kifejezés erdsithetd ,napot ad meg” és ,nem miikodik” értelemben is.

2 “They have implemented various GPT-3-like configurations, ranging from small mod-
els (e.g., 160 million parameters) to large ones (175 billion parameters). In our re-
search, we used a relatively small configuration with 6.7 billion parameters.” [3 p.
98]

3 ,Az eredményiil kapott térben két elem jelentésbeli hasonlosaga meghatarozhaté a
két vektor tavolsagaként.” [2 p: 186]
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Nem tudjuk, hogy melyik értelmezéssel nagyobb a hasonl6sag mér-
téke - milyen példakat vesz figyelembe az MI. Nem tudjuk, hogy ha
adunk példakat az épp elvart értelmezésre, akkor ezzel a masik értel-
mezést negligaljuk vagy a mondatkdrnyezetet — vektor dimenziéjanak
szamat - bovitjik. Tervezett fejlesztéssel és teszteléssel lehet a MI al-
kalmazas hatékonysagat novelni, de egyéni fejlesztéssel ez hosszadal-
mas, a kozosségi fejlesztés viszont nem tervezett.

2.2 A mesterséges intelligencia megjelenése az oktatasban, ok-
tatasmodszertani kutatasokban, oktataspolitikaban

2023-ban az Asia Europe Foundation (https://asef.org) oktatasi inno-
vaciét tamogatd 16% ASEF Classroom Network (#ASEFClassNet) pro-
jektjének [4] témdja , Leading Change: Digital Transformation of Edu-
cation in the Era of Al”. A mesterséges intelligencia felhasznalasi lehe-
t6ségeit Wayne Holmes - Ilkka Tuomival kozdsen irt cikke [6] alapjan
- mutatta be a nemzetkozi pedagégus kozosségnek.

2024-ben a 17t ASEF Classroom Network (#ASEFClassNet) project
[7] témaja ,Learning About Al and Learning with Al”, a téma megko-
zelitésére jellemz6 a jelmondat: ,pedagogy above technology. Az el6-
adasok a felhasznalas pedagogiai aspektusait vizsgaltak.

A nemzetkdzi oktataspolitikaba, az UNESCO-ban zajlé munkéba Lidija
Kralj nyujtott betekintést [8]. Az oktatasi tartalmakat és modszereket
is meghatarozo, mesterséges intelligenciaval kapcsolatosan sziiksé-
ges tandri és tanuldi kompetenciak definidlasa [9] folyamatban van. A
tanul6i kompetencidk f&bb pontjait idézi az 1. tdblazat.

A tudomanyos el6adasok kozott kiemelkedd volt Wayne Holmes el6-
adasa [10] amelyben részben ismétli el6z6 évi el6adasat, de tovabb is
1ép a pedagdgia feladataira. Bar ez az el6adas nem publikus, mondan-
do6ja megegyezik az online elérhet6 ICITL 2024 konferencian tartott
el6adasaval [11].

1. tablazat: Al competency framework for school students (Al CFS) under
development

Competency Performance / Progression
Competency Und
Aspects nder- i
p stand Deepening Create
Human-centred | Human Human Citizenship
mindset Agency Accountability | inthe Al era
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Ethics of Al Critical Safety and Ethics by
reflections | responsibility | design
on Al in Al
Al techniques Al Application Creating
and applications | foundations | Skills with Al
Al system Problem Architecture Realization
design scoping design and iteration

Oktatasi felhasznaldsokon keresztiil lathatjuk a mesterséges intelli-
gencia természetét, tulajdonsagait. Szamos j6 példa mellett a napja-
inkban ingyenesen elérhet6 és felkapott ChatGPT hasznalatanak és
hozza tarsitott frazisoknak a veszélyeire hivja fel a figyelmet:

“ChatGPT... A ChatGPT...

...Jooks human like, but it isn’t. ...embernek latszik, de nem az.
...Jlooks accurate, but it isn’t. ...pontosnak tiinik, de nem az.
...Jooks definitive, but itisn’t. ...hatdrozottnak latszik, de nem.
...looks intelligent, but it isn’t. ...intelligensnek tlinik, de nem

...looks as if it understands, but aZ
itdoesn’t.” ..megértést mutat, de nem ért

[9 dia: 58, 11 time: from 39:30]  semmit.

A magyar tudomanyos kézosség is folyamatosan publikal a mestersé-
ges intelligencia felhasznaladsanak lehetdségeir6l és veszélyeirdl, a kri-
tikus gondolkodas fontossagarol. Az informaciés tarsadalom kutatéja,
Z. Karvalics Laszl6 a MI és tudas kapcsolatardl igy ir [12. p: 16]:

[a mesterséges intelligencia] ,Arra szolgal, hogy az emberi agymunkat
tAmogassa. Hogy mindenki, aki tudasmunkat tesz a ,koézdsbe”,
mindehhez megfelelen tudja felhasznalni legfontosabb eréforrasat,
az életid6t. A mesterségesintelligenciamegoldasok kizarélag az iddi-
gényes agymunkat valtjak ki. Amit a mesterséges intelligencia produ-
kal, minden megoldhaté volna Osszekapcsolt agyak kozos tel-
jesitményeként is, csak sokkal lassabban és sokkal dragabban.”

Z. Karvalics a protézis kiegészit6, nmagadban semmire sem alkalmas
jelentését hasznalja a tuddsprotézis* metafordban [12 p. 16]. Ez hata-
rozza meg a mesterséges intelligencia oktatdsban betoltendd szere-
pét, az Al-miiveltség tartalmat.

4 7Z.Karvalics kiegészitése a fogalommal kapcsolatban: Az ép testrész hidnyzo képessé-
gének biztositasara az ortézis (a timaszt6-rogzits funkcidji szerkezet) jobb hason-
lat volna, de jéval kevésbé elterjedt a hasznalata.
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3 A mesterséges intelligencia szerepe az informatika (digitalis
kultira) oktatasaban

3.1 Oktatasi kornyezet

A mesterséges intelligencia a felhasznalas szempontjabol tevékenysé-
geinket segit6 beépiil6 modulként jelenik meg, ebbdl kdvetkezik, hogy
felhasznalasa gyakran nem tudatos. Példaul: az itvonal tervezd esetén
a végfelhasznalonak indifferens a beépitett eszkoz.

A mesterséges intelligencia alkalmazasardl azokban az esetekben van
értelme beszélni, amikor egy cél elérése érdekében valasztjuk az esz-
kozt [12]. Az eszkdz alkalmazasa - fiiggetleniil az eszkoz tulajdonsa-
gaitol - akkor helyes, ha a célnak megfelelést kritikusan vizsgaljuk.
Egy eszkoz kiprobalasakor gyakori hiba, hogy a cél megfogalmazasa
hatarozatlan, az eredmény alapjan médosul. Példaul, a blokk progra-
mozas tanulasanak kezdetén gyakran tapasztalhatd, hogy az eredeti-
leg elképzelt jaték megirdsa nem sikeriil, de az eredmény érdekes, a
gyerek kész megoldasnak tekinti. Biiszke, mert ,sikeriilt valamit 1étre-
hoznia”. Ha nincs elvaras a megoldassal szemben, akkor nem lehet a
megoldast kritikusan értékelni. Ez a fajta kiprobalasa az eszkoznek
csak arrdl ad informacidt, hogy miikddik, de a hasznosithatdsagardl,
mindségérol nem tudunk meg semmit.

A fentiek alapjan a mesterséges intelligencia alkalmazasanak oktatasa
nem kiilon tantargyi modul, hanem az egyes alkalmazasokon beliil
torténik, minden esetben a beépiil6 modulok hasznalhatésaganak kri-
tikus értékelésén keresztiil. A naponta megjelend Gjabb alkalmazasok
egyenként kiprobaldsa, mindsitése és tanitasa lehetetlen. Ahogy (jo
esetben) nem vesziink meg minden terméket a boltban, nem préba-
lunk ki mindent, amit a rekldamokban latunk, agy a lehet6ségek koziil
is a célunknak megfelelGen valasztunk.

A kovetkezd példak nagyrésze 10., évfolyamos osztaly ,Klimavalto-
zas” projektjéhez kapcsolddnak. A projektben a korabban tanult alkal-
mazasok széles korét - MI eszkozokkel kiegészitve - alkalmazzak a
diakok. Programozasban a korabban Python nyelvi{i alapokra adat-
szerkezetekbdl a rekord, algoritmusok teriiletén a programozasi téte-
lek, programozasbdl a megoldas fliggvényekre bontasa épiil, amit C#
nyelven, mesterséges intelligencia timogatassal tanulnak.
A korcsoport hatodikos kordban tanult online, egyeseknél jatékfiiggd-
ség masoknal internetfiiggéség tapasztalhato, hazi feladatok megol-
dasaban elGszeretettel hasznaljak az online forrasokat.
Az elméleti ismeretek tanuldsdhoz adatbazisok témakor kapcsan
hasznalnak tanarképzds hallgatok mesterséges intelligenciat.
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Minden esetben a vizsgalt MI eszkozok vagy ingyenesen elérhetdk,
vagy egy kozoktatadsban hasznalt, didkok szamara ingyenes alkalma-
zasban allnak rendelkezésre. Ez a megoldasok mindségére nyilvanva-
l6an rossz hatassal van, ugyanakkor altalanos felhasznalé szamara re-
alisan ez érheto6 el, ennek hasznalata rejt veszélyeket.

3.2 Szdveg irasa és szerkesztése - tanulsagok

A MItud esszét irni. Beirjuk a cimet és néhany masodperc mulva a GPT
irja a valaszt. Vagy Kiirja, hogy az adott - iskolai - profilban az alkal-
mazas nem érhetd el. A mobiltelefon iskolai hasznalata korlatozott, az
iskola eszkozein az iskola tanulasi kornyezetében a - reklamokban
szerepl6 - MI nem érhet6 el. A hasznalat korlatozasa rendszerszintd
allami, illetve vallalati dontés, a korlatozas 6vatossagra int.

A projekt része, hogy tobbféle MI eszkozt haszndljanak a didkok az
anyaggytjtéshez, tobbféleképpen fogalmazzak meg a kérdést. A par-
beszédeket el kell menteni és véleményezni kell: udvariassagi-kom-
munikacids szoveg, a szovegrész hasznalhat6 ismeretet ad vagy eltér
a targytol. A hasznalhat6 ismeretet ad6 részt tovabb kell vizsgalni: az
allitasok helyesek-e, tényeket vagy inkabb véleményeket tartalmaz-
nak.

Az eredmény - az MI valasza - udvarias ,tarsalgassal” kezd6dik és
végzbdik. 6 eséllyel megfelel vazlatot ad a témahoz, 6sszefoglalja a
kozbeszédet. Konkrétumot nem szokott tartalmazni, inkabb csak mi-
nodsitést. A végén, vagy az idézett szovegeken hivatkozas jelzi a forrast.
A forrds nem minden esetben tartalmazza a leirt tartalmat vagy ha
igen, teljesen mas kontextusban.

Csoportban, tébb eredményt egyiitt latva lesz érthetd, hogy a,Nagyon
j6 kérdés!” nem tartamaz valédi mindsitést sem a kérdésrdl, sem a
megvalaszolhat6sagroél. A bejegyzések végén a ,Remélem...” zaras mii-
bizalmaskodas, az MI nem remél; a ,K6szonéom” gomb a mindség ér-
téke helyett az érzelmi reagalasrél ad informaciét. A ,felhasznaloba-
rat” itt eszkozjellemz6 helyett a ,MI a felhasznal6 baratja, segitétarsa”
humanizalas torténik.

A MI-valaszok elemzése soran célszer( kitérni arra is, hogy a MI hasz-
nalatat bemutaté mintakban gyakori, hogy a felhasznald kér. ,Kérlek,
irj...”, ,Kate segits...” Az ember hajlamos a targyakat, allatokat huma-
nizalni, a pliiss macinak panaszkodni. A didkokkal megbeszélendé: Az
MI eszkoz, a valasz nem fiigghet a felhasznal6 udvariassagatél. A MI
nem tesz szivességet, nem kedves, nem tiirelmes, nem egyiittérzd. A
kritikus gondolkodas része kell legyen a tudatos érzelmi tavolsagtar-
tas.
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A klimavaltozas témakorhoz 10. évfolyamon mar sok ismeret rendel-
kezésre 4ll, de a tananyag feldolgozasa mas logikat kovet. Az MI vala-
szaihoz kapcsolédik tanult ismeret, tapasztalat. Az MI valaszokbdl
egy-egy fogalom magyarazata, definicidja jol hasznalhat6, de a leira-
sok elnagyoltak, néha szinte koltiek. Példaul: ,a h6hullimok egymds
sarkdra lépnek”, ,a korallzdtonyok a tengeri biodiverzitds "hotspotjai”.
Az adatbaziskezelés elméleti alapjai témaban a hasonlé koltéi vala-
szok még inkabb elgondolkodtatdk. Példaul, az adatbazis tipusok kap-
csan a hierarchikus adatbazisrél kapott leiras:

,A hierarchikus adatbdzis olyan adatbdzismodell, amelyben... Egy ilyen
struktura alkalmas hierarchikus adatok, példdul szervezeti dbrdk keze-
lésére,”

Erezhetd, hogy a ,hierarchikus” és a ,kezelés” az adatbazist és a diag-
ramot hasonléva teszi. Ha a MI egy konkrét témahoz tartozé doku-
mentumtaron keres, akkor lehet tovabbi példakkal javitani a m{ikodé-
sét, de amelyik MI ,minden kérdésre tudja a valaszt” az — a miikddési
elvébdl kovetkezben is - hetet havat fog dsszehordani”.

A MI-valaszok tételes (allitdsonként) elemzését relevancia és felhasz-
nalhat6sag szempontjabol dokumentumban kérjiik. A didk munkaja-
bol lathato, hogy a szoveget ,bevette” vagy szlirte, értelmezte. Jel-
lemz6 kérdés a didkoktdl, hogy nem lenne-e elegendd prezentaciot ké-
sziteni. Ez mutatja, hogy az MI valaszabol sajat gondolatot megfogal-
mazni munka. Egyuttal arra is felhivja a figyelmet, hogy prezentacid
készitése egy adott tartalombol csak akkor feladat, ha a tartalom sz6-
beli el6adasat értékeljiik.

3.3 Kép és média eldallitasa, szerkesztése

Kép és média eldallitasa MI-vel 1atvanyosabb, ezzel egyiitt a MI gyen-
geségei is konnyebben detektalhatok. Mig egy szovegben a tartalmi,
logikai hibak sziirése a széveg figyelmes olvasasatigényli, egy kép ese-
tén ,ranézésre” érzékeljik a formai torzitast. A kép és video alkalma-
zasok hasznalata sordn kihasznaljuk, hogy a gépi latas felbontasi ké-
pessége és szinmélysége nagyobb, mint ami az emberi szemnek érzé-
kelhetd. Az emberi szem szamadra egy pont, egy szin a gép szamara na-
gyon sok kiilénb6z4 szinli pont RGB-kédja. Ami az emberi szem sza-
mara picit kiilénb6z6, az a gépi latassal nagyon eltéré. Ez adja az alap-
jat a grafikai és videdszerkeszt§ programokba integralt MI eszk6zok-
nek. Nem csak a fejlett, hanem az operaciésrendszer részeként ren-
delkezésre all6 eszkdzok is, egy atlagos felhasznalohoz képest profi
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modon taldljak meg az el6térben 1év6 elemeket, az arc részeit, targya-
kat, ezt kihasznalva képes eltavolitani a hatteret, kiegyenliteni a szin-
mélységet.

A grafikai és média eszk6zok - NAT2020 szerinti - haszndalata egyben
a beépiilt MI eszko6zok hasznalatat is jelenti. A képszerkesztés téma-
kor tanitasakor nem az a lényeg, hogy pontosan kijel6ljiink egy rész-
letet, hanem az, hogy a ,varazsld”-t értelmesen hasznaljuk. A feladat
megoldasanak algoritmusat kell kitalalni, amelynek egyes 1épéseiben
a rétegekre, pixeltartomanyokra vonatkozé elvarasokat fogalmazzuk
meg. Video esetén ez kiegésziil a hangsavra és id6beliségre vonatkozé
szempontokkal. A kivitelezés aprélékos munkajat végzi el az MI, gyor-
san, tobbféle megoldast adva, amibdl a felhasznalé valasztja ki azt, ami
a fejében 1év6 képnek leginkabb megfelel. Ekkor az egytittm{ikodést,
eszkozhaszndlatot kell megtanulni.

Ha nem ismert a megoldas algoritmusa, ha nincs 1épésenként felhasz-
naloi kontroll akkor a MI torz képet készit. Amikor nem adunk meg
el6zetes képet, akkor a megadott leirast a szamara kereshet képek
leirasdhoz hasonlitja az M], a talalatokbdl kiindulva készit montazst.
A hattérben foly6 MI munkat lathatjuk, ha egy MI alkalmazassal készi-
tett képet képkeresovel kerestink. Ezzel rdmutathatunk arra, hogy
egyszer(ibb, energiatakarékosabb az adott témahoz képet keresni és
ha nincs megfeleld, akkor a kivanthoz kozelall6 képet az MI-vel tamo-
gatott képszerkesztd eszkozokkel érdemes javitani. Az MI-vel készi-
tett képre keresés azt is megmutatja, hogy milyen - remélhetéleg sza-
badon felhasznalhatd - forrasokhoz fér hozza az alkalmazas.

3.4 Kddolas, programozas tanitasa MI hasznalataval

A fejlett kddszerkeszt6k, IDE-k a kordbbi snippetek és kodkiegészités
funkciok mellé a kédolasi stilusra is adnak ajanlast, ehhez mestersé-
ges intelligenciat hasznalnak. A Visual Studio Community 2022-es
verzidjaban C# nyelven elegendd az utasitasok elejét megirni, a snip-
petek tabulatorral egésziilnek ki, a megkezdett objektumok, fligg-
vényhivasok helyi meniiben jelennek meg, attekinthetjiik a dokumen-
tacio megfelel6 részét és néhany billentyiileiitéssel kivalaszthatjuk a
megfelel6 megnevezést. A programkdd valészini folytatasat a mester-
séges intelligencia halvanyan beirva mutatja, amit tabulatorral, enter-
rel fogadhatunk el.

Hasonl6 képességekkel rendelkezik a Visual Studio Code, amit féleg
HTML és CSS kod irasdhoz hasznalhatunk, de az érettségire szintén
hasznalhaté notepad++ is nagyon sok nyelvet ismer, a beallitott nyel-
ven miikodik a kédkiegészités, prediktiv szovegbevitel.
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A mesterséges intelligencia és kddkiegészités hasznalata azonban
tobb figyelmet igényel, mint a snippet, mert egy félreiitést gyorsan ki-
egészit az MI oda nem ill§ utasitasokkal, egyuttal hozzaadja az ehhez
sziikséges kiegészitGket. Néhany kattintassal egész vad kdédokat lehet
produkalni.

A MI beépiilésének hatasara valtozik a programozas tevékenység. A
programozasi nyelv szintaktikajat, nyelvi eszkézeinek hasznalatat
elég nagy vonalakban ismerni, a kédolas soran a funkciok és paramé-
terezés lehet6ségeinek ismerete fontos, a tobbit a MI kiegésziti.

A beszélgeté MI-k hasznalhatok programozasi nyelvek koézotti fordi-
tasra is. Ennek a minGsége a beszélt nyelvek forditdsdhoz hasonlo, a
programozasi stilusokat nem mindig tartja meg. Példaul, C#-rél C++
nyelvre forditaskor egyszerii tombot vector-ra fordit, néha fliggvényt
ad az eredeti 6sszegzés algoritmus helyett.

Az MI-t6] IDE-n kiviil kért kodokra jellemz6, hogy ha nem adunk meg
nyelvet, akkor Python-kdd lesz az eredmény, ha megadunk a nyelvet,
akkor valészind, hogy Python stilusu kédot kapunk. A stilusbéli meg-
kotéseket — példaul, hogy ne hasznalja a break szot, el6 kell irni. A
Python preferaldsanak valészintileg semmi kdze ahhoz, hogy a MI
programozasahoz Pythont javasolnak, a MI miikddési elve alapjan a
betoltott mintadk mennyisége lehet ennek hatterében.
Elgondolkodtaté (tanéran is), hogy egyes nyelvekhez adott teljes do-
kumentdaci6 és hivatalos példatar sokkal kevesebb mintat ad egy MI-
nek, mint a megoldasok keresésére hasznalt felhasznalé-programozoi
férumok. Az MI-t6l szarmazo6 kédok esetén is a hivatkozott oldal adhat
tAmpontot a kod mindségére.

A mesterséges intelligencia miikodésének megértése nem csak hata-
sain, valaszain keresztiil lehetséges. A sokdimenziés vektortéren ér-
telmezett koszinusz hasonldsag elméleti, fogalmi alapjai nehezek, de
kozépiskolai szinten is lehet olyan programot vagy tablazatot készi-
teni, ami a képletet felhasznalva kivalasztja egy adatlistabol egy meg-
adott adathoz leginkabb hasonlét. Az adat lehet egy RGB-kdddal meg-
adott szin, a szinek listaja lehetnek a névvel rendelkez6 szinek vagy
egy festékgyartd szinpalettaja, esetleg egy kép szinei. Az adatlista le-
het ASCII kédokkal adott, azonos hosszisagu szavak listaja, a minta
egy sz6. Mindkét feladat rovid listaval tablazatkezel6ben is megold-
hat6, program esetén masolas tétel és maximumkeresés sziikséges. A
megoldast humdan ,szemmel” is értékelhetjiik. Matematikaboél haladd
csoportban felvethet6 a korrelacid és koszinusz hasonl6sag dsszeha-
sonlitasa. A feladat azt is megmutatja, hogy a hasonl6sag szamitasa -
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bar nagyon fontos - a komplex feladatok megoldasanak csak egy
eleme. Az 6rddg a tovabbi részletekben rejlik.

3.5 Tesztkészités MI hasznalataval

Szamos tesztkészitd alkalmazast hasznalunk az oktatasban, ezek egy
részében lehet8ség van a tesztek kezelésére automatizmusok bealli-
tasara. Az GPT tipusu MI a betoltott tartalom alapjan készit tesztet. A
jo alkalmazas jelent6sen konnyiti a tanar munkajat, de nem hagyhato
el az utélagos ellendrzés: értelmesek-e a kérdések, a fontos részekre
kérdez-e rd a program, a valasz helyessége egyértelmii-e, a helytelen
valasz méri-e az ismeret mélységét.
Abeszélget6 alkalmazasok is képesek kérdéseket feltenni, ,tanari sze-
repet jatszani”. A beszélgetések korabbi tartalmait figyelembe veszik
a valaszok soran, de a véletlenszertség feliilbiralja a szlikitett témat,
ha az nem a dominans tartomanyba esik. Ennek eredménye, hogy egy
adott témakorrel kapcsolatban kért kérdéssorozatban el6fordulhat,
hogy nem a témahoz tartoz6 kérdést ad a MI, téved a helyes valasz
meghatarozasaban, illetve egy-egy valasz utan - akkor is, ha helyes-
nek itélte - a témahoz nem tartozé magyarazatba kezd.
Ha a diak ismeri a tananyagot, akkor felesleges a MI-t kikérdezésre al-
kalmaznia, jobb, ha valédi problémak megoldasaval hasznositja a tu-
dasat. Mivel a szabadon elérhet6 beszélget6 MI alkalmazasokban
nincs korlatozas a témara, az ellendrizetlen gyakorlas hibas fogalom-
alkotast eredményezhet. Ezért a tanuldshoz csak hitelesitett tananya-
gok javasolhatok.
Példaul, az MI nyolc, megnevezett programozasi tételre adott 3-3 pél-
dat. Ezt kovetSen a forditott gyakorlas sordn az addig sorozatokra,
tombokre vonatkoz6 feladatok helyett listakroél sz6lt minden feladat.
A 24 vart kérdésbol 4-r6l mondhatnank, hogy csak atalakitotta a szo-
veget. Az eldontéssel kapcsolatos kérdéseknél keresést vart valasz-
nak. 17 killonb6z6 kérdést adott, ebbdl kettdre volt valasz a felkinal-
tak kozott, az egyiket utolsé kérdésként ujra feltette:
LAdott egy szdmlista. Készits egy programot, amely meghatdrozza a
lista mdsodik legnagyobb elemét. / Melyik algoritmus a legalkalmasabb
ennek a feladatnak a megolddsdra? / (Megszdmldlds, Osszegzés, Maxi-
mumbkivdlasztds, Minimumkivdlasztds, Eldontés, Keresés, Kivdlasztds,
Kigyiijtés)”
Vélasz: Rendezés és kivalasztas
,Helyes irdnyba haladunk! A mdsodik legnagyobb elem meghatdrozd-
sdhoz valéban a rendezés és a kivdlasztds kombindcidjdra van sziiksé-
glink. Miért nem elég csak a maximumkivdlasztds kétszer? ... mddositott
69



XXXVII. DIDMATTECH 2024, ]J. SELYE UNIVERSITY
FAcCULTY OF ECONOMICS AND INFORMATICS

listdval dolgozndnk, ami nem feltétleniil hatékony. Hogyan oldjuk meg
a feladatot? 1. Rendezés: ... 2. Kivdlasztds... kivdlasztjuk a mdsodik ele-
met... Milyen rendezési algoritmusokat haszndlhatunk? Buboré-
kos...<mindsités>...Besziré...Gyorsrendezés...Osszefésiil...Hegyes... Es
még sok mds... / Osszefoglalva: A mdsodik legnagyobb elem meghatdro-
zdsdnak leghatékonyabb mddja dltaldban a rendezés és a kivdlasztds
kombindcidja. A megfelel6 rendezési algoritmus kivdlasztdsa a lista mé-
retétdl, a rendezendd adatok tipusdtdl és egyéb tényezdktdl fiigg. /
Példa  Python kdéddal (gyorsrendezéssel): ..numbers.sort(re-
verse=True)...”

Ha a mesterséges intelligenciat annak tekintem, mint amit el akarnak
hitetni réla a forgalmazo6i, akkor:

e Hamisan dicsér, valdsziniileg a két maximumkivalasztast vart he-
lyes megoldasnak, de megmagyarazza, hogy miért az én megolda-
som a helyes.

o Feltesz és megvalaszol maganak harom kérdést. Minden valasza
problémas. 1. Miért nem elég? Mert esetleg nem hatékony. 2. Mi a
feladat valaszban szereplé megoldasa? A kivalasztas nem kivalasz-
tas tétel, csak hivatkozas. 3. Milyen rendezési algoritmusok van-
nak? Pl. Hegyes.

o Az 6sszefoglaldsban leirja, hogy a valasz helyes irdnya a leghatéko-
nyabb és még egy Python kodot is ad, ahol a gyorsrendezés a sort
fliggvény hasznalatat jelenti.

Osszességében: motival, hogy haladjak tovabb a megkezdett Gton;
megmagyarazza, hogy az miért j6. Egy ingyenesen elérhetd, beszél-
get6 MI alkalmazas Wayne Holmes allitasait [9 dia:58] igazolja. A
konkrét alkalmazas megnevezése azért nem relevans, mert mindegyik
valtozik, fejlédésiik nem kontrolldlhaté. Az sem ellendrizhetd, hogy a
didk pontosan mit, hogyan ir be, hiszen olyanrél kérdez, amit nem is-
mer.

Osszefoglalas

A beszélget6 alkalmazasok definiciokat, tételeket sorolnak fel. Ponto-
san idéznek? Nem. Az allitasok a pillanatnyi helyzethez igazodva, akar
ellentétes értelemiiek is lehetnek.

A beszélget6 alkalmazasok tudasbazisa megbizhatd, a fogalmakat
pontosan hasznalja? Nem. Fogalmakat nem ismer, csak szam/kéd so-
rozatokat.
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Az MI képes el6re megadott szovegbdl kérdéseket késziteni és vélet-
len sorrendben megjeleniteni? Képes kérdéseket késziteni, de nem
latja at a helyzetet, mast kérdez. Mlikodése nem determinisztikus.

Az MI képes elmagyarazni egy megoldast? Nem. A szovegben nincs fo-
galmi, logikai kohézid.

Wayne 2022-ben megirta [6], hogy mire lehet hasznilhaté a mester-
séges intelligencia. Val6ban l1éteznek mesterséges intelligenciat tartal-
maz6 megoldasok az adott feladatok elvégzésére. Korlatozott ismeret-
korre, driasi példa bazissal felkészitett alkalmazasok, termékek. Két
évvel késébb Wayne az el6adasanak [11] utols6 harmadaban mar ar-
rél beszél, hogy a mesterséges intelligenciaval kapcsolatos - reklam-
mal aldtdmasztott - tévhitek ellen fel kell 1épni. A kritikus gondolko-
das fejlesztésének sziikségessége része az MI hasznalataroél szolé els-
adasoknak [3, 4, 6-9, 11, 12]. A mesterséges intelligencia ,hallucinaci-
6ja” kritikus gondolkodassal védhetd ki. De val6jaban a mesterséges
intelligencia nem hallucinal, mert nincsenek képzetei. A m{ikodési el-
vében a nem determinisztikus tudasépités és megoldaskeresés mel-
lékterméke a céltdl eltérés, ,eltévedés” a vektortérben. Minél széle-
sebb a feldolgozand6 tér, annal valésziniibb, hogy az eredeti tartalom-
tol és értelemtdl a sorozatos valasztasok sordn eltéré eredmény is
sziletik.

Informatika (digitalis kultara) gyakorlati tantargy, amelyen informa-
tikai problémak megoldasahoz tanitjuk megfelel$ eszkdzok hatékony
hasznalatat. A mesterséges intelligenciat alkalmazé eszk6zok haszna-
lata is része kell legyen a tananyagnak. Ahogy a tobbi eszkoz esetén,
azt kell tanitani, hogy az MI-t nem a latszat vagy a divat, hanem a m-
kodési elve alapjan elvarhaté alkalmassaga miatt valasztjuk eszkoz-
ként és az eredményt teszteljiik, ellendrizziik. A k6z szamara ingyene-
sen elérhet6 MI alkalmazasok ,tudasa” nem strukturalt, ezért tan-
anyagként, oktatasi asszisztensként nem hasznalhat6. Az egyes alkal-
mazasokba beépitett, célzott miikddést segité MI komponensek meg-
bizhat6saga ellen6rzott. Minden MI-haszndlat esetén kérdés, hogy egy
feladat 6nall6 megoldasa nehezebb-e, mint az MI megoldasat érté-
kelni, atalakitani sajat gondolatunkra.
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TRAINING OF UNIVERSITY TEACHERS THROUGH
SELF-PACED COURSES

Andor ABONYI-TOTH, Szilvia TOTH-MOZER, HU

Abstract: The ,Education Development and Talent Support Depart-
ment” at E6tvos Lorand University (ELTE) started its operation in
2016. The department is responsible for conducting and coordinating
analyses of educational development, promoting the use of digital
technologies and the expansion of distance learning opportunities, in-
itiating and facilitating inter- and multidisciplinary educational activ-
ities and coordinating the implementation of the talent management
programme.

Various training courses are announced for university teachers, which
take place both in person and online. In 2021, the training portfolio
was expanded with Self-paced courses. In our article, we present the
purpose, structure, and requirements of these special courses, supple-
mented with statistical data and instructor feedback.

Keywords: self-paced course, e-learning, methodology, certificate,
statistics.

1 Introduction

In the spring semester of the 2016/2017 academic year, ELTE made
it possible for instructors and students to use the open source version
of Canvas LMS for the first time, in parallel with the use of the Moodle
system. From 2020, the use of the Microsoft Teams system also be-
came available. The latter system is mainly synchronous, while the
Canvas/Moodle systems play an important role in asynchronous edu-
cation to this day [1].

The technical and methodological support for online education is pro-
vided by the ,Education Development and Talent Support Depart-
ment” within the Directorate of Education [2]. The department is sup-
ported by e-learning experts working in the faculties, who provide
training, participate in the development of methodological courses,
provide consultations and act as experts in the implementation and
evaluation of various proposals.
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2 Starting Self-paced courses

In 2021, the training portfolio was expanded with the so-called SP
(Self- paced) courses® in addition to the attendance courses. These
are a set of course materials and assignments published, organized
and systematized in the Canvas LMS system, which the participating
instructors can work on independently at their own pace, taking the
time when it suits them, and they can deal with the course material

for as long as they want.

Currently, courses are offered in the following topics:

Table 1: List of current and upcoming courses

Course name Number of | Start date
partici-
pants 6
Remarkable presentations 526 2021.11.02
Introduction to the basics of graphic de- | 324 2022.10.18
sign
Canvas: Quizzes and question banks 319 2022.03.22
Graphic Design Basics: Letters and Col- | 317 2022.04.22
ours
How to develop interactive presentations | 292 2022.05.12
using Wooclap
The potential of the flipped classroom in | 291 2021.11.02
higher education
Advanced use of Canvas LMS 284 2021.11.02
Online support for group work 252 2022.08.14
What makes an online course good? 247 2023.02.21
How to create online course content 232 2022.08.25
Canvas: designing an assessment system | 225 2022.05.30
Video editing with the open source appli- | 214 2023.06.28
cation OpenShot
Formative assessment 32 2024.07.31

Course designs

It will start
soon.

5 The concept of Self-paced courses was developed by Dr. Szilvia Téth-Mézer and Dr.

Doéra Lévai.

6 The numbers represent the number of active participants on 09/24/2024.
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Differentiated learning management in | - It will start

higher education soon.

Facilitation in the online space - It will start
soon.

How to improve your online course with | - It will start

tutorial videos? soon.

Learning outcomes-based pedagogical | - It will start

design soon.

Project method in higher education - It will start
soon.

Tools and techniques to support curricu- | - It will start

lum development soon.

Vector graphics in practice using | - It will start

Inkscape soon.

The e-learning experts are constantly working on the development of
newer and newer courses, so the number of available courses is con-
stantly expanding. The publication of the courses is preceded by an
internal audit, during which several teaching colleagues complete the
course, solve the published tasks, follow the published tutorials and
forward their suggestions for changes to the authors.

In order to popularize SP courses, the Directorate of Education orga-
nized a digital tool development campaign (hereinafter: "laptop cam-
paign") on two occasions (between March 6, 2023 and May 31, 2023,
and March 4, 2024 and May 15, 2024), during which those colleagues
who completed at least 3 different Self-paced courses by the end of
the campaign period could request a work laptop within the frame-
work of the University's RRF-2.1.2-21-2022-00023 Infrastructural
and skill development of practice-oriented higher education at ELTE
project.

3 The structure of the SP courses

To present the structure of the courses, we take a specific course as a
basis, entitled: "Video editing with the open source application
OpenShot".
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3.1 Course home page and Learning Guide

2024/25/1 SP32 - Videodszerkesztés az OpenShot nyilt forrask...

00023 Gyakorlatorientdlt felséfok képzés

-‘|I+szichenyi Terv
infrastrukturdlis és készsegfejlesztése az ELTE-n c.

USZ o saen
saromigan

I Ez a képzés az RRF-2.1.2-21-2022-
M
] projekt keretében valdsul meg.

AVidedszerkesztés az OpenShot nyilt forraskédu alkalmazassal kurzus segitséget nydjt minden tartalomkészitd,
tananyagkészito oktatonak, hallgatonak, adminisztratornak, koordinatornak, referensnek, aki vided formajaban
kivanja megosztani gondolatait. Oktatoként nap mint nap készithet és bemutathat olyan tartalmakat, amelyek sajat
keészitéstiek, és amelyekkel szeretne szemléltetni, vizualizalni, meggyazni, szemléletet formalni.

Modulok Kurzuskészit6k Tanulasi Gtmutaté Médszertani konzultacié

Figure 1: Home page of the course

On the course homepage, visitors are greeted by a unique course-spe-
cific graphic, with the same colour scheme and design for all SP
courses’.

Below the short introductory text, you can access the most important
information with quick links: the modules, information about the
course creators, and the Learning Guide. Instructors can book an ap-
pointment for a methodological consultation, and in case of technical
problems, they can ask for help at the given e-mail address.

The Learning Guide describes in detail for whom the course is recom-
mended, what prior knowledge and competences are required, how
long it takes to complete the course, what the learning outcomes are,
what elements and learning activities the course consists of, and what
the requirements are for completion.

7 The graphics were created by Anna Réka Szakaly.
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3.2 Modules of the course

The modules have been designed in such a way that participants can
be completed in about 45 minutes. The core material of a course re-
quires a maximum of 6x45 minutes of time, which are supplemented
by the solution of optional practice tasks..

For better planning, we indicate behind each item how long it will take

to read it or complete the activity. e.g. ( O 5 minutes)

We use a uniform set of icons for the elements of the modules so that
the individual elements can be identified as easily as possible. We use

a different icon for content pages (@), quizzes (@), practice tasks

(@) or forums ({).

« 9 2. Avided vagasa

B Q Aviagas szerepe (O 2 perc)

Megtekintés
x Video vagasa az idGsavon, illetve a Klip szétvagasa funkciéval

B Bl Vided vagdsa az iddsavon (Sportagak) (vided) () 7 perc)
Megtekintés

B B Vided vigasa a Klip szétvagdsa funkcidval (Sportagak) (vided) (O 5 perc)
Megtekintes

B Gyakorlat

E} n Szdrakoztaté tudomanyok (gyakorlat) (@ 12 perc)

Opont | Megieldlés befejezettként

2 n Némd nyomaban (gyakorlat) (O 15 perc)
Opont | Megjeldlés befejezettkent

? Tudasproba

@ ? Tudasproba: A vagas (O 3 perc)

10 pont | Pontszim legalibb 7.5

Figure 2: One of the modules in the course is about video editing

3.3 Multimedia contents and their accessibility

Courses are enriched with a range of multimedia content. For exam-
ple, there are animated videos created by course developers using the
Powtoon application. There are also screenshots showing how to use
an application or how to solve a problem. The videos start with a con-
sistent set of introductory screenshots and titles specific to the course.
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W " Névtelen projekt [HD 720p 24 fps] - OpenShot Video Editor

Eajl Szerkesztés Felirat Nézet Sigé

RRE « » 4

Projektfajlok

Osszes megjelenitése Vided

,‘_ﬂ:

sl
I o

szorfozés 52485 HEE kerékparozas

~
-
-
.

-
-

Most mar nincs mas dolgunk, mint megfeleld

sorrendben elhelyezni a klipeket a videdsavon.

Figure 3: An explanatory video embedded in the curriculum

We make the multimedia elements accessible in order to make them
accessible to the widest possible range of users. This includes filling
out text descriptions for images, captioning videos, and creating text
alternatives for videos.

Vided vagasa a Klip szétvagasa funkcioval (leirat)

édiael a kurzus weboldalarol téltheti le.

A kdvetkezokben folytatjuk az ismerkedést a videovagas lehetségeivel. A video elkészitéséhez sziiksé
Kerjiik, csak akkor folytassa a vided megtekintését, ha a médiaelemeket mér letdltotte és kitomoritette egy tetszoleges mappabal

Inditsuk el az OpenShot Video Editor programot!
[Megjelenik a program felillete.]
Allitsuk be, hogy a program az Egyszeri nézettel jelenjen meg.

[A Nézet / Nézetek / Egyszer(i nézet meniipont kivilasztasra keriil]

Figure 4: Excerpt from the text alternative of the video

3.4 Course completion requirements, certificate issuance

The course developers set in advance what conditions must be met to
complete a given module. This can be, for example, viewing a page,
completing a quiz (and achieving a certain minimum score), upload-
ing an assignment to be submitted, or even contributing to the related
forum.

There may even be a prerequisite connection between the individual
modules, meaning that participants cannot complete the next module
until they have fulfilled all prerequisites. For example, the final mod-
ule becomes available only when the requirements of all previous
modules have been met.

At the end of the course, participants complete a quiz or quizzes for
which the course material prepares them. These quizzes do not only
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measure lexical knowledge, but also try to simulate problem situa-
tions and tasks that the participants may encounter in practice, and in
which the knowledge acquired in the course can help them. The quiz-
zes are also used for self-checking, practice and learning. The quizzes
are made up of question banks, so participants can receive different
questions during different completions.

The course creators do not directly monitor the events of the course
later on, the participants work independently, but they can share their
knowledge and experience with the other course participants and dis-
cuss their questions in the forums provided for this purpose.

If participants meet the course requirements, they can download a
personalised certificate from Canvas, which is automatically gener-
ated. This feature has been developed®to minimise the administration
involved in issuing certificates.

Each course has a unique certificate template, indicating the title of
the course, the date of completion and the name and date of birth of
the instructor.

3 ELTEX
IGAZOLAS
OKTATASMODSZERTANI KEPZESEN VALO RESZVETELRSL

Sziiletési datum: 1972/02/15
AZ EOTVOS LORAND TUDOMANYEGYETEM
2024/25/1 SP32 - Videdszerkesztés az OpenShot nyilt forraskddu alkalmazéssal
CIMU ONJARO KURZUSAN RESZT VETT ES MEGFELELT

2024-09-24

Figure 5: Automatically generated certificate

4. Statistics and feedback from teachers

We were curious to see how the number of page views would evolve
for courses with a larger number of participants (N>100) that have

8 The certificate generator application was developed by Andor Abonyi-Té6th
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been running for longer. Based on this, we examined the attendance
data of 12 courses (see Table 1).

Before starting our study, we had the following hypotheses:

H1. SP courses are least active in the summer months (July or August)
due to holidays.

H2. Activity in courses increases significantly (at least twice) in the
months of the term that are involved in the laptop campaign.

4.1 Statistical results

Regarding our hypothesis H1, we used as a basis a period in which all
12 of our studied courses were operating, so that the viewing num-
bers for newly launched courses do not distort the data. Therefore, we
drew conclusions based on the data stored between September 2023
and August 2024. Looking at the aggregated results, our hypothesis
was confirmed, as the fewest page views (17,965) occurred in the
month of July. However, when examining the individual courses inde-
pendently, the situation is not so clear. For only 4 of the 12 courses is
ittrue that the minimum activity falls in the summer month (July). For
a further 4 courses, this is in the winter examination period, while for
the remaining 4 it is in the autumn term (October-December). Alt-
hough the July activity data are the smallest, they still reach 79% of
the average value (22,853) for the autumn activity period. This means
that many teachers also take time for self-study during this period.

For our hypothesis H2, we compared data measured between Septem-
ber 2022 and August 2024. Our hypothesis was confirmed, as overall
there were nearly four times (3.83) as many page views for the
months covered by the laptop campaign in the spring term than in the
fall term. Looking at the courses individually, it was found that the
minimum growth rate was 2.2 and the maximum was 5.03.

Based on the growth rates, the following courses showed the largest
increase in activity:

Table 2: List of most popular courses in the laptop campaign
Couse name Growth rate

1. Graphic Design Basics: Letters and Colours | 5.03

2. How to create online course content 4.56

3. Introduction to the basics of graphic design | 4.39

4. Canvas: Quizzes and question banks 4.18
5. Advanced use of Canvas LMS 3.92
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We can see that the courses dealing with graphics, online course de-

sign and the Canvas LMS feature are the ones that attract the most to

the instructors addressed in the campaign.

Graphing the number of page views (Figure 6) shows clearly that the

laptop campaign generates many new page views, so it is worth con-
Total number of page views of examined SP courses per month

tinuing this program in the future.

Figure 6: Total number of page views of examined SP courses per
month with the indication of a moving average
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4.2 Feedback from teachers

In the feedback questionnaires (N=240) of the laptop campaign, in-

structors were asked to write free text answers to the question "What

did you like most about the Self-paced courses?”, and in addition, in-

structors left feedback for other course participants to read in the

feedback forum on the course interface [3].

The following important themes emerged in their responses:

1. Appreciation of the time and work spent on course development is
important, the interpretation of the work as an investment, the ex-
pected time of return, signs, material and moral appreciation. The
sophistication of Self-paced courses also raises questions about
the cost of developing similar ones in addition to the teaching and
research commitments of an instructor.

2. Changes in the perception of the role of the teacher, the limits of
the teacher's competence, the availability of collaborative partners
and conditions, resources, the need for feedback to the teacher.
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Self-paced courses are only offered to a small group of tutors
(EDUflow course design sub-skills training and teaching method-
ology fellowship programme) with the assistance of a facilitator
(small private online course).

. The exemplary role of models, recommendations and structures
for course development is needed at the university. Self-paced
courses are based on similar methodological recommendations,
but they also reflect a variety of delivery methods.

. Trying out ideas and techniques on your own makes it easier to put
yourselfin the students' situation and to adapt good practices. The
instructors are in the role of students in the courses, so they get to
know the system from a side that they don't have the opportunity
to experience in everyday life, and they become more sensitive to
the student-user aspects of course construction.

. The possibilities of adapting the Self-paced course format in extra-
curricular education (e.g. developing presentation skills, writing
skills for students), in the case of self-study courses (preparation
for exams) and recommendations for blended learning increase
the conscious and methodologically forward-looking use of LMS.

. The student, as a cooperating partner in development, and the con-
sideration of student needs and feedback in the course develop-
ment process, a service-based educational approach. Students'
competencies are a resource, their preferences are a need, and
their involvement is a motivation.

. The need for comprehensive training development in your own
discipline, subject area or specialisation. The Self-paced course has
inspired lecturers to look for new ways in university education at
a systemic level.

5 Conclusion

SP courses quickly became popular among educators and play an im-
portant role in their self-education. Completing the courses helps in-
structors to create more effective, interesting, methodologically struc-
tured, interactive courses that comply with the principles of equal ac-
cess. Their efforts are financially rewarded by the university, as it reg-
ularly announces course development tenders in which courses pre-
pared with the appropriate quality are rewarded. Based on the evalu-
ation of the experts, an author's fee of HUF 500,000 (EUR 1,300) per
application can be awarded for works rated "excellent", and HUF
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250,000 (EUR 650) for works "recommended for support”, subject to
the available application funds.

The SP courses also play an important role in educating the supply of
e-learning experts. EDUFLOW, which started in 2023, the lecturers
with scholarships participating in the course design expert partial
knowledge training, participate in attendance trainings, and also com-
plete a significant part of the SP courses, during which they also re-
ceive facilitator support. The aim of the program is to create a cross-
faculty team of experts who can support ELTE's education develop-
ment efforts in the future, participate in university-level strategy mak-
ing and its implementation, including quality-assured digital curricu-
lum development and the innovative renewal of training systems?®.
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EVALUATING PROGRAMMING TOPICS FOR HIGH
SCHOOLS

Mark CSOKA, SK

Abstract: The growing need for digital literacy and computational
thinking prompted many educational systems to integrate program-
ming into high school curriculum. Despite different countries try to
accomplish success in teaching programming with various practices,
there are no straightforward solutions yet. This paper seeks to evalu-
ate and expand the topics suitable for high school programming, with
Python as preferred programming language. The evaluation process
considered the contents of ISCED 3B educational framework and the
time limitations of Informatics classes. In addition, the difficulty, in-
terest and engagement generated by the topic were prominent factors
to examine. The topics highlighted in this paper are the following: gen-
erative art, web scraping and (data) visualization. The mentioned top-
ics are actual, have multiple supporting libraries and provide constant
feedback during programming. To support our claim, study materials
were designed and tested in high school environment. The collected
feedback helped identify shortcomings, refine the existing topics, and
expand the list of potential topics. A standardized questionnaire was
used to evaluate the students' opinions, and the results are discussed
in the paper.

Keywords: generative art, web scraping, programming, visualization.

2 Introduction

Computer science (CS) is considered highly productive compared to
other sciences in its relatively short life. Today, it is present in some
form in most sectors of science and industry and facilitates develop-
ment. It has become a defining part of our modern society, accelerated
people's lives and enabling a new level of information transfer both in
terms of content and speed. In order to use these new tools offered by
CS effectively, it is necessary to train a workforce with current
knowledge. In response to the increasing demand, computer equip-
ment was introduced into schools, became an auxiliary tool and even-
tually got its own subject. In response to the requirements of Industry
4.0, Education 4.0 aims to prepare students for future challenges and
employment [1-3]. The European Union also sets serious objectives
for its members. This includes increasing the number of young adults
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with tertiary education and, at the same time, reducing early school
leaving below 9% by 2030 [4]. Industrial and educational support for
digitalisation is also outstanding, according to the 2030 targets, 80%
of the 16-74 age group should have basic digital skills and at least 20
million Information and Communication Technology (ICT) profes-
sionals should be employed, which implies an increase in the number
of people participating in education and obtaining qualifications in the
field [5]. To facilitate this, the Digital Education Action Plan seeks to
prescribe and ensure the further development of education in 14
points [6, 7]. The education of information technology and program-
ming is a continuous challenge for countries, which they want to meet
with a variety of solutions. A framework has been created to support
education, which divides IT into 11 topics and highlights key skills and
competences [8]. Among the biggest challenges of the course are the
preparation of teachers, the available materials and its effective trans-
fer [9]. The process does not end with high school, since the goal of
higher education is to provide students with deeper knowledge in the
field of science. Unfortunately, programming education is not barrier-
free at this level either, due to the significant drop-out rate, institutes
try to support and catch up with at-risk students with various meth-
ods [10, 11].

The increased interest in IT systems and solutions has created a de-
mand for appropriately qualified professionals in all areas of IT. Dur-
ing the research, we focus on a narrower area of CS, namely program-
ming and its education. In order to put the topic into proper context,
it is necessary to review the situation of IT education in the region ex-
amined (Slovakia and Hungary). The main goal of high school is to en-
sure successful entry into higher education and the labor market. At
the same time, introductory/revision courses have appeared in more
and more universities, which are intended to support students' stud-
ies. IT-related higher education courses continue to have a significant
drop-out rate. A common solution to overcome this is to use the intro-
ductory courses mentioned. However, the almost complete overlap of
topics in the framework curriculum for secondary schools and intro-
ductory university courses does not solve the problem on its own. The
study with a group of Finnish students concluded that understanding
programming concepts is age-independent and that algorithms can be
taught with minimal localization at both educational levels [12]. Dur-
ing the educational process, we consider it important to harmonize
appropriate methods, content and tools. With regard to the latter, Py-
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thon was chosen, since its popularity has been growing since its re-
lease and it has an active community. In terms of support, the Jupyter
project should be highlighted, which proved its usefulness during re-
search. The creators of the Python language wanted to create a lan-
guage that, despite its ease of learning, is not only a "learning” lan-
guage, but is also suitable for performing real tasks. The idea has been
realized to some extent, as Python has now taken root in educational
institutions, industry and research. During the research, we make sug-
gestions for the effective teaching of the chosen programming lan-
guage and the adaptation of analyzed topics in secondary schools.

3 Educational System in Slovakia and Hungary

The expectations set by the Slovak framework curriculum make it
clear that programming (and algorithmization) is only a part of the IT
subject [13, 14]. The No. 25 Information and Communication Technol-
ogy framework curriculum and lesson plans for vocational schools
outline a similar situation, but the time spent on programming is pro-
portionally increased compared to the case of grammar schools [15].
The requirements of the currently valid framework curricula are suf-
ficiently flexible, the specified performance-, and content standards
do not tie the teacher's hands regarding the chosen programming lan-
guage and tools. The most limiting aspect of the current system lies in
the possible number of teaching hours. During programming, stu-
dents get acquainted with new abstract structures, which are often
not related to their previous experience. In addition, it is important to
mention that algorithmic thinking and problem-solving attitudes are
skills that can be developed over a long period of time through con-
sistent practice. The document defining the graduation requirements
is in line with the framework curriculum except for two topics. No spe-
cific language is defined for solving the programming tasks. ISCED3a
does not cover file management or writing functions. These concepts
are introduced in the fourth grade, during preparation for graduation
exams of individually chosen topics. It is worth noting that Pascal is
still present among the proposed languages, but Python also appears
next to it [16]. Regarding the complexity of tasks, following the gen-
eral learning path, the highest expectation is to use the concepts of the
topics taken over in the form of functions and procedures (subrou-
tines) [14, 17].

Apart from the number of hours, it may seem at first that there is
plenty of time for programming, but it should be kept in mind that Al-
gorithmic solution of problems - Algoritmické rieSenie problémov, is
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only part of the topics that make up the subject. The Slovak framework
curriculum divides the IT subject into 5 topics, while the Hungarian
one defines smaller units and indicates the recommended number of
lessons.

The education system can function effectively and successfully if the
leaving requirements of the given institution overlap with the entry
expectations of the next educational level (and labour market). It is a
challenge for teachers to meet the continuous technological changes
and at the same time to maintain students' interest . The framework
curricula for general secondary schools valid in Slovakia do not show
any difference in the number of hours and requirements when taught
in the state language or in a minority language. Thus, from this point
of view, it can be considered unified regarding the topic of research
[18, 19]. The new, innovated framework curricula entered into force
in 2016 and the requirements of the IT subject were described in
more detail and more thoughtfully articulated. Although the section
important for the researched topic changed minimally in terms of con-
tent, the performance and content standards were enriched with def-
initions and divided into smaller units. Table 2 shows the structural
difference between the two documents. In the Algorithmic solution of
problems section, it is clear that most currently used programming
languages are acceptable. In addition to a new name, the competen-
cies to be developed have been expanded, for example, with the char-
acteristics of self-criticism and self-education, which are closely re-
lated to the formation of attitudes necessary for programming [13].

Table 1: Comparison of the 2008 and 2016 frameworks

Framework, 2008 Innovated framework, 2016

Procedures, problem solving, algo- Algorithmic problem solving

rithmic thinking problem analysis, algorithm description
tools

sequence of instructions, interaction
tools, variables, loops, branches, inter-
pretation of solution steps, debugging
and error correction

The programming requirements for Slovakia and Hungary are sum-
marized in Table 2. The 3 hours are mandatory for CS subjects, which
is defined as a weekly basis divided into the 4 years of high school. The
given educational institution determines the exact distribution of the
subject by grades. For example, it is possible to have 3 IT lessons per
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week in the first year, or 1-1 IT class per week in grades 1-3. After
reviewing the number of compulsory lessons, it can be seen that in-
formatics is among the subjects with the smallest number of lessons
(ethics, religious studies, civic education, art and culture), which is ex-
tremely low considering the content of the subject and its role nowa-
days [20]. Because of this, schools often provide additional hours for
teaching IT out of the freely allocated 20 hours.

Table 2: Comparison of Informatics and Digital Culture subjects

Algorithmic solution of problems

Input, output, subtask break-
down

Informatics Digital Culture
Weekly 3 lessons of 4 years, 120 102 (9.-10. grade), 68 (11. grade),
45/170
Problem analysis 9.-10. grade

Data types, development environ-
ments, loops, branches, solution
testing, algorithm description
tools, simulations, code testing, de-
bugging and patching

Algorithm description tools
(jazyk na zdpis rieSenia)
Programming language, struc-
ture

Using a sequence of instruc-
tions
Instruction, parameter, order

Using interaction tools
Waiting for input, processing in-
put

Using variables
Variable, name, value, opera-
tions

Using loops
Repetition, number of repeti-
tions, loop control, loop body

Using conditions
Branching, condition

Interpreting solution steps
Relationship between input, al-
gorithm and output, program
stepping

Troubleshooting and error
correction

Logic and syntax error, error
finding and detection

Algorithmization, use of formal programming language

11. grade

Algorithmic thinking, program de-
sign, application of procedures and
functions, object-oriented ap-
proach
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Digital Culture classifies the curriculum for Hungarian grammar
schools into 4 main topics: use of IT tools, digital literacy, problem
solving with IT tools and methods, information technologies. The
Hungarian framework emphasizes that digital competences will be
important for students graduating from secondary school, both dur-
ing further education and work. Based on the breakdown of topics ac-
cording to the recommended number of lessons, programming only
makes up a quarter of the total subject, and in grade 11, the develop-
ment of object-oriented views and a development approach is also
among the expected competencies. In contrast, the Slovak computer
science subject does not recommend the number of lessons, leaving it
to the expertise of the teacher and the expectations of the given insti-
tution to determine them. Performance competencies are referred to
as learning outcomes, while content competencies correspond to de-
velopment tasks and knowledge. The framework curricula of both
countries show a reliance on the traditional imperative paradigm, but
object-oriented programming is not explicitly mentioned in the case
of Slovakia.

4 Teaching materials and Jupyter

There is introductory programming curriculum available in both Hun-
garian and Slovak. There are also many public resources available in
English with the usual sample exercises [21], [22]. When it comes to
teaching in Hungarian, it is obvious to take into account the publica-
tions available in Hungary. In Hungary, the new National Core Curric-
ula (NAT) were published in 2020. The number of textbooks in line
with current requirements is small, but digital culture subjects are
available on the official website in digital format with annexes (rec-
ommended syllabus, resource files) for grades 9, 10 and 11 [23-25].
The new textbooks are detailed and try to formulate the basic tasks in
amore direct style. Source codes for solutions are available in default
.py format. Source code tends to explain code both in detail and di-
rectly, but the traditional document format limits the possibilities. To
establish algorithmic thinking, it is necessary to take an active part in
solving tasks and master the basics of developer attitude. An example
is the role played by errors, which can serve as a guide to eliminate
the cause of the error and to get used to continuous testing. Compared
to other subjects, where making mistakes is an unfavorable event to
be avoided, syntax and semantic errors are unpleasant aspects of the
learning process which must be addressed. Common error messages
can be demotivating for a beginner, in which case itis up to the teacher
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to guide students towards a solution. Another example would be the
development process itself, where continuous expansion of code
needs to be mastered in order to achieve the expected outputs. If stu-
dents copy the source code of the correct solution from the board, it
will come at the expense of the development process. This phenome-
non can also be observed during tests, when observed students write
a considerable amount of code without even a single test run. In gen-
eral terms, we move from simple to complex rather than the linear
approach we are used to elsewhere. Notetaking accompanies students
throughout their studies. Whether it is a document prepared and is-
sued by a teacher, or students' self-made notes, on paper or digitally
led, its goal is to facilitate the learning process and increase success.
When programming, it is extremely difficult to take high-quality
notes. Taking notes on source code on paper is cumbersome and re-
typing it later is time-consuming. There are also obstacles putting a
high-quality explanation into the code. A simple document can cause
the source code structure to fall apart, and in many cases the syntax
highlighting colors used in the development environment to highlight
syntax are lost. Project Jupyter (successor to IPython) is an interactive
environment that uses text and code cells to support the development
process.

Over its 20-year career, the project has gained popularity for its trans-
parency and versatility, as it is compatible with several different lan-
guages depending on the kernels installed. GitHub and Visual Studio
were integrated, and Google created its own iteration based on the
project called Colaboratory. Jupyter basically distinguishes 2 cell
types, code and text cells. Figure 1 presents the visually not distin-
guished cell types. Their categories can be determined based on their
contents. Code cells contain the source code to be run, while text cells
contain the explanation and information associated with the code. The
notes created in this way are stored in JSON format and are capable of
storing information about the session, source code, output. The appli-
cation comes with a Python kernel by default and can run it, but this
can be extended by installing additional kernels. Information sepa-
rated in text cells has markdown support, which allows formatting,
insertion of figures, tables, etc. [28]. Active users of the tools provided
by the project include tech companies, research institutes and higher
education institutions.
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B sample.ipynb [

B+ X MO & » = ¢ » Code v
<h1>Heading level 1</hl> Heading IeVeI 1
<h2>Heading level 2</h2>
<h3sHeading level 3¢/h3> Heading level 2
<b>bold</b>, <i>italics</i>, <u>underlined</u> Heading level 3

import matplotlib.pyplet as plt bold, italics, underlined
Bar chart

data = {'a’:2, 'b’

i3, 'c'i5, 'd':7, 'e':l1}
fig = plt.figure(figsize =

(5, 4)) o
names = list(data.keys())

values = list(data.values())
plt.bar(names, values, width = @.4)

Placeholder values

a d e

c
Placeholder names

Figure 1: Jupyter user interface and sample code

5 Topics selected for high school programming

The automated form of data collection in the digital space is called
web scraping. A web crawler is responsible for indexing the Internet
or a given area, i.e. crawling it. The two concepts are often used to-
gether, since in practice a web crawler is responsible for navigation,
while a web scraper is responsible for downloading the desired data.
Data mining is nowadays a very popular process both in industry and
research. Collected authentic data can be used to answer specific
questions and is used to generate data patterns for machine learning,
and is an essential part of data science. In everyday life, it is a useful
tool for automating monotonous processes, such as monitoring the
prices of products, fast and structured collection of job and real estate
advertisements. After a closer consideration of the topic of data min-
ing, it is obvious that the project can be carried out by applying the
content standards for programming defined by the framework curric-
ulum. In this case, a programming language itself becomes a tool sup-
porting creative thinking, which would create a favorable situation for
learning. The data obtained during this process provide opportunities
for further processing [26].

The advantage of this topic is that it raises a problem that is imagina-
ble for everyone: as long as 1-2 images or data need to be extracted
from the chosen website, there is no problem. But what if you need to
get a significant amount of data or browse through it to get the infor-
mation you need? Basically, this foreshadows a time-consuming and
monotonous process, however, the essence of the method is to replace
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the mentioned monotony with development. With the help of libraries
instead of ready-made applications, it is possible to write your own
code for this purpose, thus gaining insight into the inner workings of
a process that is often used nowadays.

The visualization of various data was needed long before computers.
The Python language is able to facilitate the visual transfer of infor-
mation with the help of several libraries. What they have in common
is that they provide a high degree of customizability and are able to
create interactive applications in addition to static solutions. The cre-
ation of a simple diagram consists of a few lines of clearly readable
code, and the topic can build on the data collected in the previous
chapter if it is properly studied and prepared. In this case, the output
of an automated method can serve as input and be transformed into
visual information. The topic is suitable for interdisciplinary use, since
data suitable for visualization can be collected for any subject and a
relatively small number of hours is sufficient for the implementation
of such a project. The complexity of program development is largely
determined by the combination of library and concept used. One of
the most influential libraries in this field is Matplotlib, which is one of
the cornerstones of the scientific toolkit of the Python language, char-
acterized by a high degree of customizability and the ability to create
static, animated, and interactive visualizations.

Generative art (or generative imaging) is a combination of computer
and art that had long been unimaginable. Algorithms created for this
purpose are responsible for producing digital works that are pleasant
for humans, such as images. Creative code writing is a broader con-
cept, it can include animations, installations, and according to some
sources, even data visualization [27]. An interesting feature of this
topic is that several existing algorithms (Perlin Noise, Flow Fields
[28], Wave Function Collapse [29] and so on) are successfully used for
creative work. Generative imaging is one of the more specific ele-
ments of the concept, which focuses on the creation of visual content.
Its goal and challenge is to create an algorithm whose output is con-
sidered beautiful, pleasing to the eye. In terms of its structure, it is
possible to create simpler generative algorithms by applying cycles,
conditions and randomness, but its complexity can be increased to
any length based on ideas. In addition to one's own creativity, espe-
cially when getting acquainted with image creation, the works of rec-
ognized artists in the field can provide inspiration, where there are
also works that can be reproduced in parts.
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6 The reception of the topics

After selecting the section just studied, the questionnaire begins with
open-ended questions, where the students' task is to first briefly de-
scribe the content of the lesson. In the next question, the steps of the
workflow presented and used should be formulated. The text re-
sponse to the fields was manually evaluated and scored on a scale of
1-5, where the best answers were worth 5 points. These textual an-
swers were evaluated objectively as much as possible, and we were
looking for information given during practical lessons. Subsequently,
respondents rated statements on the Likert scale to reflect their point
of view. The scale ranged from 1 to 5, where a value of 1 indicates
complete disagreement with the statement, while a value of 5 indi-
cates complete agreement. The following 4 of the statements listed
here were used to profile topics:

e [ would be happy to deal with this topic in my free time. -free
tzur

e The topic was new to me. -Novelty

e [ would be happy to deal with this topic in school. -School

e Ifind the topic difficult. - Simplicity
In the next question, the respondent could rate the current topic on a
scale of 1 to 7, where a higher value is better. Later, the data collected
here were normalized to the previously used scale of 1-5 for uniform
representation. For ease of display, the listed aspects have been given
short titles. These are "Summary score", "Steps score”, "Interest” and
the remaining 4 listed above. Thus, 7 different datapoints are plotted
on a scale of 1-5, which consists of 2 performance factors and 5 eval-
uation factors. The overall results were first broken down into cate-
gories by topic, and then an average value was calculated for the men-
tioned factors. It can be seen (Figure 2) that the overall opinion on
each topic differs, students were most interested in web scraping and
generative imaging while data visualization fell short by almost 1 unit.

The most cautious answers came in relation to the question of
whether they would deal with the presented topics in their free time.
The reactions to the previously mentioned Likert scale statement "I
program in my free time" were intended to play a dual role. On the one
hand, due to the established structure, students encounter the ques-
tionnaire repeatedly per topic, ideally four times.
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FREE TIME

STEPS SCORE (PTS.)
NOVELTY \

SUMMARY (PTS.)

SCHOOL \\ J

INTEREST

—*— Web Scraping SIMPLICITY
Data Visualization
Generative Art

Figure 2: Radar chart of results by topic

On the one hand, we were able to verify that there was a consistent
answer to the question. On the other hand, we compared the results
by using free time for programming. Figure 3 compares the relation-
ship between the two questions. According to responses to the state-
ment "l program in my free time", the majority of students (85%) take
time to program. Based on the importance of free time, our next ques-
tion explored its further use. Based on the answers, there is a slight
shift towards interest in the topic. The relationship between the two
values is positive for 35 responses, negative for 33 and neutral for the
remaining 21.
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I WOULD LIKE TO DEAL WITH THE TOPIC IN MY FREE TIME.
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1 PROGRAM IN MY FREE TIME,
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Figure 3: Heatmap of questions concerning free time

7 Conclusion

When defining the topics, it was a key aspect to arouse the interest of
students. Creating a topic that all students equally like while perform-
ing their educational tasks is an unattainable goal. Based on the avail-
able data, we conclude that web data mining and generative imaging
topics occupied the participants the most. During these classes, sev-
eral questions were typically asked. In the case of data visualization,
several students indicated that they were engaged in such or similar
libraries, which reduced the novelty factor. The topic cannot avoid
minimal involvement in data analysis, which requires choosing data
and tasks that they can understand and control. We consider it possi-
ble that the result can be improved by rethinking the relevant curric-
ulum. The evaluation of topics is inevitably influenced by time and se-
quence. On the one hand, presenting topics in quick succession is not
feasible and would not achieve the desired results. On the other hand,
the order in which each topic is subject can also influence the for-
mation of opinions.
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VIRTUAL LEARNING ENVIRONMENT FOR
PROGRAMMING LEARNING

Jan SKALKA, SK

Abstract: The ability to prepare algorithms to solve problems and re-
write them into program codes is one of the necessary skills for find-
ing work in the IT sector. Although pupils have been developing algo-
rithmic skills since the first years of primary school, many fail to es-
tablish it to write programs. In higher education programming, lan-
guage courses are still the most challenging courses for which stu-
dents fail. The current approach to solving this problem is based on
adapting the educational methodology to the habits of current stu-
dents. The approach used to obtain information for young Generation
Z programmers is based primarily on using smartphones, the limited
amount of information displayed, and providing immediate feedback.
An ideal tool for teaching programming at universities, which can
eliminate some beginner's difficulties when set up correctly, is auto-
mated assessment supported by microlearning lessons and the possi-
bility of using generative Al to explain frequently repeated questions.
The lecture aims to present the possibilities currently offered by vir-
tual educational environments and to share experiences with their
use.

Keywords: programming language, virtual learning environment,
programming learning, programming teaching, microlearning.

1. Introduction

The demand for IT professionals in the labor market has increased
significantly in recent years [1]. However, the current education
system struggles to meet these demands effectively. Traditional IT
education at universities, which often relies on a combination of
lectures and laboratory exercises, is increasingly considered outdated
and ineffective. This approach raises concerns about the effectiveness
of students' knowledge acquisition and skill development in IT
disciplines [2].
Modern students show a decreasing interest in passive activities such
as attending lengthy lectures. Instead, they prefer to apply the
acquired knowledge and skills immediately. They value flexibility,
looking for learning opportunities that can be accessed anytime,
anywhere, rather than being limited to a school environment [3]. To
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address these shifts, it is essential to recognize that today's youth are
generally more dynamic than previous generations, moving toward
skills and knowledge with clear, short-term benefits and tangible
applications.

Writing source code has become a core skill in today's workforce.
Various support systems have been developed to help teach
programming, varying in scope, content, and quality [4]. Many
researchers are now looking to expand their focus beyond
programming, examining modern learning environments in a broader
context, often exploring their intersection with STEM/STEAM fields
[5].

The article aims to present architecture, current state, and experience
with the virtual learning environment named Priscilla developed by
an international team in three following Erasmus projects [6]. The
system is based on the conceptual framework for teaching and
learning programming [7].

This environment effectively integrates modern, forward-looking
educational approaches such as microlearning [8] and automated
source code evaluation (automated assessment) [9], [10]. The
balanced combination of these methods enables effective teaching
time management, allowing students to quickly apply newly acquired
knowledge, minimize time spent evaluating source code, and receive
immediate feedback - an essential component for mastering
programming.

2. Programming Teaching

The long-term goal of programming education is to equip students
with the knowledge and skills to solve real-world problems using
appropriate programming languages. Problem-solving is a core
component of technology courses, and while it occasionally appears
in information processing courses, its integration is not always
practical or well-executed [11]. Research has shown that beginners
tend to rush through problems, spending minimal time interpreting
the problem, while experts approach the problem through iterative
refinement and gradual understanding [12].

To address these challenges, we propose a two-tiered educational
model for teaching programming structured as follows:

e Introductory programming (IP) courses are designed to develop
computational thinking and establish a basic understanding of pro-
gramming languages. They aim to provide a broad knowledge base
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that is applicable across a variety of computer science disciplines.
The content of these courses is designed to be versatile and broadly
applicable to various computer science programs.

e Technology courses focus on specific technologies like web devel-
opment, server-side programming, mobile application develop-
ment, databases, and the Internet of Things. They are designed to
teach students how to apply technologies in a practical environ-
ment and equip them with the skills to solve real-world problems
using these tools. These courses emphasize hands-on experience
and problem-solving with current technologies.

IP courses should be designed with a clear focus on the diverse
learning paths of students, in line with the ARCS model of motivation,
which emphasizes attention, relevance, confidence, and satisfaction
[13]. Motivation, engagement, and satisfaction are critical in
preventing learning failure and ensuring student success. To achieve
goals, IP courses should incorporate interactive assignments,
immediate feedback, and gamification elements - key components of
the ARCS model. These features help sustain student interest and
provide tangible incentives, such as earning badges and achieving
high rankings, reinforcing motivation, and encouraging continued
learning.

Our proposed model for teaching programming is based on the
microlearning principles that integrate interactive microlearning
lessons alongside automated source code assessment to support IP
courses. These characteristics are involved via interactive
assignments, immediate feedback, and gamification elements,
creating an evitable part of the model. They support achieving the
objectives, gaining badges, and placing in the rankings [14].

2.1. Microlearning

Microlearning is a relatively new concept that has gained attention in
various fields of learning, didactics, and education. It is characterized
by short learning efforts that require minimal time commitment,
focusing on small, specific content units and narrow topics [15].
Microlearning offers an innovative approach to organizing and
designing learning experiences, emphasizing small, digestible steps
where students actively construct their understanding through
structured content [16].

This approach delivers content in manageable chunks, making it
easier for students to absorb and apply the material quickly. This
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aligns well with the preferences of today's students, who often seek
flexible, concise learning experiences. In addition, microlearning
increases learning efficiency by reducing cognitive overload, allowing
students to focus on a single concept without feeling overwhelmed.
In our model, microlearning activities are designed to actively engage
students through concise lessons and focused content that address
key programming concepts. These lessons focus on specific
programming techniques and concepts, allowing students to practice
and reinforce their understanding immediately. The content is
structured to build progressively, allowing students to progress at
their own pace while ensuring continuous reinforcement of
knowledge.

2.2 Automated assessment

Teaching programming is a complex educational process that
requires a multifaceted approach. While educational theories and
taxonomies are valuable tools for developing educational objectives
and assessing student achievement, they are not directly applicable to
teaching programming. According to [17], programming requires an
understanding of the relevant theory and the ability to apply this
knowledge to solve real-world problems.

Researchers have proposed different approaches to teaching
programming based on different pedagogical theories, didactic
frameworks, and educational strategies. Some have sought to simplify
the complexity of acquiring knowledge and skills, while others have
mapped the process with greater precision. For example,
microlearning has been identified as a helpful tool in engineering
education, especially for introducing topics or reinforcing concepts.
However, microlearning is best suited for conveying only a portion of
the knowledge and skills needed for programming. More complex
areas of programming, such as application modeling or the use of
specialized languages (e.g, SQL), require a different, more
comprehensive approach.

In engineering education, programming remains a key component,
with key activities such as writing code, testing, and debugging
playing a central role. In recent years, the role of the human teacher
has evolved, with an increasing reliance on automated evaluation of
programming code to support student learning.

Automated assessment tools have become an integral part of
programming education, with many systems now used to assess
students' coding skills. Some researchers, such as those in [20], have
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designed systems to grade short text responses in programming tasks
automatically. In contrast, others [19] have focused on automated
assessments for specific languages, such as C, showing correlations
between hands-on exercise completion and overall course
performance. In [21], comparing results from introductory Java
programming courses over three years revealed significant
improvements in student performance using automated assessments.
These automated assessment tools are often available as Learning
Management System (LMS) plugins, such as VPL for Moodle [22], or
through independent web portals such as hackerrank.com,
codewars.com, and freecodecamp.com. While LMS plugins are
commonly used in university settings, independent portals are often
aimed at helping individuals demonstrate their programming skills
for potential employment opportunities.

Despite the advantages of these solutions, many focus on a single
programming language and may involve detailed didactic elaboration
[23]. The content used to create assignments for automated
assessments must first be carefully prepared and didactically revised
[24]. Once this foundation is in place, the content can be transformed
into a sequence of tasks associated with microlearning lessons.
However, it is essential to note that simply implementing automated
code evaluation tools without thoughtful integration into the overall
learning process may not significantly improve learning outcomes.

3 Framework Proposal

Successful and sustainable implementation of the framework requires
a comprehensive approach, including integrating introductory
programming courses and activities to develop future learning
environments and content. To ensure continuous improvement, the
framework must include regular updates and new content creation
while adhering to modern design trends. These tasks can be
addressed through advanced engineering courses, where students
can actively contribute to developing the learning environment they
are familiar with, having studied programming.

The implementation of the framework, as outlined in [1], started by a
clear concept and learning processes implemented in the LMS Moodle
[7] and continued into the newly developed system Priscilla [6]. In
this setting, tests using different quiz questions were designed to meet
the needs of microlearning. These tests include simple answer
formats, such as selecting options to complete the source code.
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Automated source code evaluation was facilitated through a virtual
programming laboratory that supports automatic code evaluation in
multiple programming languages [18].
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Fig. 1 Simplified framework structure [19]

The structure of the framework is designed to focus on simplicity,
extensibility, and modularity, creating complex learning structures
from essential components. At its core, the system is built on three
basic microlearning units that serve as building blocks for more
advanced learning features.

e A content activity is a basic unit providing learning material in
formats like HTML documents, images, or videos. This unit
provides students with background information and facilitates
discussions about the content to improve understanding.

e Aninteractive activity adds a layer of engagement by presenting
questions, tasks, or assignments that require active student
participation.

e A code activity allows students to write and submit
programming code, the correctness of which is then evaluated by
a server, which requires an online connection.

These basic units are combined to create more complex structures. A
lesson sequences content and interactive activities provide a cohesive
learning experience, while a quiz focuses on interactive tasks that

serve as a tool for review, feedback, or validation of skills. Students
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can use quizzes to skip lessons if they already have the required
knowledge.

The system also includes competitions, which emphasize accuracy
and speed through algorithmically generated interactive tasks and
coding activities, where students write, and test source code based on
unlocked tasks upon lessons completion.

These logical units act as containers that allow for integrating differ-
ent activities, including those introduced in later stages of develop-
ment.

4 Practical implementation

The unique nature of learning programming languages requires im-
mediate interaction or feedback from instructors or peers when stu-
dents encounter problems. Providing immediate feedback is espe-
cially crucial for novice programmers, as its absence can lead to a mis-
understanding of basic programming concepts [16], [17]. This feed-
back can be provided by a human instructor or through automatically
generated responses integrated into various frameworks and plat-
forms designed for teaching programming teaching [12], [18], [19]. An
educational system must cover all phases and aspects of learning pro-
gramming to be effective.

The PRISCILLA system, shown in Figure 2, is designed with a modular
architecture comprising independent front-end (presentation/client
module) and backend components that communicate via an API. The
API facilitates data exchange in JSON format, chosen for its lightweight
and faster performance compared to XML-RPC, while meeting all
standard requirements [34]. This structure ensures flexibility, scala-
bility, and efficient communication between system components.
Thanks to this approach, even though the basis of the system is de-
fined in the form of a web application, several mobile applications (in
the form of student theses) have been created. These applications use
the system features and data and enable learning within selected
courses independently of the standard front-end interface.

The system is designed to support teaching multiple programming
languages within a single application, offering flexibility and scalabil-
ity for different learning needs. Each programming language is asso-
ciated with a predefined default lesson plan (Figure 2), which is care-
fully structured to include microlearning activities (focused on learn-
ing theoretical concepts) and programming assignments (focused on
practical coding tasks).
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Students’ progress through the lesson plan sequentially; however, the
system support reorders chapters or lessons in the content and activ-
ities based on individual performance and preferences. While ensur-
ing that no critical activities aimed at acquiring essential knowledge
and skills are skipped, the student can select the order of lessons to
align with his current knowledge level, learning pace, and prefer-
ences.
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Fig. 2 View of the current content of PRISCILLA

This personalized approach accommodates diverse learning paths
and increases engagement by tailoring the learning experience to each
individual. By balancing structured lesson plans with flexibility in the
sequence of activities, the system supports mastery of core skills and
deeper exploration of programming concepts, ensuring a more effec-
tive and student-centred learning process.

4. Learning Forms Suitable for Teaching Al

University students majoring in IT often expect effective learning
methods that balance acquiring theoretical knowledge with develop-
ing practical skills, all with an emphasis on simplicity and relevance.
This generation seeks to acquire specialized knowledge and skills in
areas such as Al in a way that aligns with their habits and career aspi-
rations - regardless of whether they ultimately pursue a career in Al
or not. To address this challenge, a work-based learning strategy that
integrates elements of active learning, collaborative learning, and
problem-based learning to increase student engagement and prepare
them for Al-related careers has been adopted.
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Active learning is central to this approach because it places responsi-
bility for educational progress on the students themselves. This
method encourages engagement through various forms of activation,
including increased interaction, collaboration, a more profound ex-
ploration of the material, and critical thinking. Research [20] high-
lights the effectiveness of active learning and demonstrates its supe-
riority over passive teaching methods. In this regard, active learning
emphasizes student-led inquiry and responsibility, which is particu-
larly important for mastering Al concepts and skills. Also other au-
thors [21] proved that active learning leads to better outcomes than
comparatively passive forms of instruction.

Suppose studying Al is like the cognitive leap required to learn pro-
gramming. The benefits of flipped classroom models in programming
learning should also be considered. Flipped classrooms have been
shown to improve student achievement [22], [23], but their success
depends on strict adherence to principles that ensure that students
engage with the learning materials even outside of class [24].
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Fig. 3 Web interface dedicated to solving and code writing in the
PRISCILLA system [25]

Building on these learning strategies, the FITPED and FITPED-AI con-
sortium - involving universities and small and medium-sized enter-
prise organizations - extended and optimized a learning model origi-
nally designed for programming languages [1], [6] to include Al learn-
ing. A first change of the original version of the system was adaptation
of the web-based development environment to allow students to
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write, run, and debug programs directly within the platform in one
web page. This efficient approach saves time and effort and allows
students to focus on problem-solving and experimentation. The sys-
tem runs code on the server, ensuring a seamless experience for users
while supporting the collaborative and interactive aspects necessary
for active learning (Figure 3).

Leaving the task solution to powerful server processors is a standard
approach, even in environments focused on solving Al tasks. The pri-
mary reason is that, in many cases, programs need high performance
and a long time to achieve the result, which cannot generally be pro-
vided on local devices.

The requirement for solving tasks and experimenting with data is cur-
rently most often implemented by the Jupyter Notebook technology
[26]. Due to its openness, simplicity, and continuous development, it
has become a popular tool in data science and Al teams. It is currently
used as a format used for data processing in science and education
[27]. Its strength lies in combining text and source code and editing
and running this code at any time with a single click. In addition, the
results are or can be displayed as part of the document content.

The Jupyter server/notebook technology has a significant disad-
vantage, which the authors recently identified during its maturation -
to use the computational and processing components, it is necessary
to run content from a given server - notebooks could operate via lo-
calhost by default [28]. This approach made working with other sys-
tems and front-end applications difficult or impossible.

The Jupyter Kernel Gateway (JKG) technology is currently used as one
of the alternatives to enable communication between an independent
front-end and a Jupyter server running on the backend. According to
[29], JKG is a web server that provides headless access to Jupyter ker-
nels. As a result, independent applications communicate with the ker-
nels remotely via REST calls and web sockets instead of ZeroMQ mes-
sages [30].

JKG made it possible to implement modules that provided communi-
cation with Python kernels, which are commonly used for solving data
science and artificial intelligence tasks. One kernel can be connected
to one or more front-ends simultaneously.

To integrate the Jupyter infrastructure into the Priscilla system in use
and enable communication with Python kernels, it was necessary to
create a clone of the standard Jupyter notebook design and enrich it
with possible additional functions (the ability to stop the program,
friendly insertion of input data into a running program, the ability to
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combine with rich text, etc.). An example of the prepared content
(from the FITPED-AI project) is shown in Figure 4.

DP|S’"|LLQ‘ . B [E—— T

Fig. 4 Integration of the Jupyter Notebook design into the Priscilla
system

Newly developed modules needed to teach Al courses will provide im-
mediate feedback and support students' projects in Al. The created
educational content will consist of lessons for learning prerequisites
of Al classes for teaching basics of Al (data preparation, knowledge
discovery, artificial intelligence, machine learning), and courses for
teaching application domains of Al (natural language processing, ed-
ucational data, cybersecurity). In addition, educational data will be
collected within several rounds of courses, which will be used to iden-
tify students' behavior and problem areas in the educational content
and teaching process.

5 Conclusion

A key consideration in designing course architecture is determining
whether students should have the freedom to navigate content inde-
pendently or follow a structured, directive path. Allowing free naviga-
tion is generally well-received by students, enabling them to select
chapters based on their immediate needs, regardless of sequence.
Feedback from students and the outlined observations highlight the
potential to define and generalize principles for creating program-
ming courses. These principles leverage a microlearning approach to
introduce and reinforce content, utilizing automated assessment for
hands-on programming practice and skill development.
The following principles for content creation have been established to
optimize learning outcomes and enhance student engagement [31].

e Course design
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o Allow students to freely navigate course content in any order
to encourage personalized learning and maintain motivation.

o Include enough detailed tasks and microlearning tasks to
support weaker students, while keeping tasks varied to en-
gage different skill levels.

o Focus on teaching programming through hands-on practice,
avoiding unnecessary delays or boredom.

e Microlearning activities

o Keep lessons concise and interspersed with microquestions
to immediately reinforce learning.

o Keep questions short, clear, and connected to programming
concepts, gradually increasing in complexity.

o Avoid repetitive microcontent and ensure tasks are equally
scored to encourage completion without bias.

o Use progressive programming exercises, from command se-
lection to independent coding.

e Automated assessment

o Design programming tasks thatare clear, concise, and aligned
with learning objectives, with increasing complexity.

o Use algorithmic test cases to challenge students and prevent
simple guessing.

o Assigntaskscores based on difficulty and optimize system re-
sources by considering computational complexity.

The advent of Generative Al has significantly transforms the teaching
landscape, introducing innovative tools and methodologies that rede-
fine how education is delivered and experienced. Educators now have
access to Al-driven platforms capable of creating customized lesson
plans, generating interactive content, and providing real-time feed-
back to students. This shift has enhanced the efficiency of teaching and
empowered teachers to focus more on fostering critical thinking and
problem-solving skills. With Al tools capable of automating routine
tasks such as grading or administrative work, educators can dedicate
more time to individualized instruction and mentoring, addressing di-
verse student needs more effectively.

Generative Al has also reshaped how students interact with educa-
tional material, enabling a more personalized and adaptive learning
experience. Al systems can analyze student performance and prefer-
ences, dynamically adjusting the difficulty level and content delivery
style to suit each learner. Tools like Al-generated practice questions,
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virtual tutors, and creative brainstorming aids have made learning
more engaging and accessible.

Understanding Generative Artificial Intelligence (GAI), including its
strengths and weaknesses, ethical considerations, and trustworthi-
ness, is becoming essential in many professions. The following project
of the FITPED consortium - FITPED GAI - aims to design and validate
an educational model that addresses these needs by integrating GAI
tools into the educational process. The concept will cover the needs of
students during learning, help teachers prepare for the lesson, and
equip future employees for workplace applications. This will be
achieved through structured courses, methodologies, and workshops.
The main output will be a validated educational model consisting of
online courses focused on Al and GAI while aligning with innovations
in the education system. It emphasizes capacity building for areas be-
yond IT, training teachers in GAI integration, and developing ad-
vanced programming and innovation skills.

This work has been supported by the European Commission under the
ERASMUS+ Programme 2021, KA2 under Grant 2021-1-SK01-KA220-
HED-000032095: Future IT Professionals Education in Artificial Intelli-
gence and KA220-HED wunder Grant 2024-1-SK01-KA220-HED-
000249044: Future IT Professional Education in Generative Artificial
Intelligence.
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DEVELOPING INTERACTIVE TOOLS FOR THE
TEACHING OF MODELLING AND SIMULATION

David PAKS]I, SK

Abstract: This study presents the usability of a teaching aid devel-
oped for the education of Modeling and Simulation (MS). The tool was
specifically designed for use in a university environment to address
the lack of interactive learning materials. The application supports
students in creating various models and running simulations in an in-
teractive setting. The goal was for students to independently acquire
knowledge and to ensure that the material is retained at a deeper
level. The application provides a visual representation of the simula-
tion results and allows for dynamic modification of parameters, aiding
users in understanding the modeling process.

Keywords: modelling, simulation, learning tool, teaching aid

1 Introduction

This study is an extended version of the previous conference paper
which investigates the usability of the developed teaching aid in the
education of Modelling and Simulation (MS)[1].

In the rapidly evolving landscape of science, technology, engineering,
and mathematics (STEM) education, the ability to understand and ap-
ply complex modeling and simulation concepts has become increas-
ingly crucial [2]. This is particularly true in higher education, where
courses like "Introduction to Modeling and Simulation” form a funda-
mental part of curricula in Applied Informatics and Teacher Training
programs. Traditional teaching methods often struggle to convey the
intricacies of dynamic systems and their mathematical representa-
tions effectively, especially when catering to diverse student back-
grounds and learning preferences|[3].

To address these challenges, we have developed an innovative educa-
tional tool specifically designed for university-level education. This
tool allows students to engage with a diverse array of models, ranging
from population dynamics to epidemic spread, economic systems, and
cellular automata. Its primary purpose is to serve as a self-study aid,
enabling students to reinforce their understanding of key concepts
and prepare effectively for examinations [4].
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This paper discusses the functionalities of the tool and how it supports
the learning objectives of these courses. The tool offers students the
ability to explore and interact with a variety of model types, specifi-
cally Continuous Systems (DESS), Discrete Systems (DTSS), and Cellu-
lar Automata (CA). This division is based on the [5] book. The aim is
to enhance students' understanding of dynamic systems through
hands-on experience, providing a user-friendly interface for the con-
struction and analysis of complex models.

2 Materials and Methods

The field of modeling and simulation serves as a cornerstone in vari-
ous scientific disciplines, enabling researchers and practitioners to
predict, analyze, and optimize complex systems. However, the ab-
stract nature of many modeling concepts can pose significant hurdles
for students, particularly those in the early stages of their academic
journey. Our tool aims to bridge this gap by providing a hands-on, in-
teractive platform that transforms abstract theories into tangible, ma-
nipulable entities [6].

In recent years, the concept of deep learning has gained traction not
only in artificial intelligence but also as an educational approach. Deep
learning in education refers to a pedagogical strategy that emphasizes
the development of a thorough understanding of subject matter
through active engagement, critical thinking, and real-world applica-
tion. This approach aligns closely with the objectives of our educa-
tional tool and the goals of university-level courses in modeling and
simulation. The connection between deep learning as an educational
approach and our modeling and simulation tool lies in their shared
emphasis on active, experiential learning. Just as deep learning algo-
rithms in Al improve their performance through repeated exposure to
data, students using our tool can develop a deeper understanding of
model behavior through repeated interactions and experiments. This
iterative process of exploration and discovery mirrors the deep learn-
ing approach, encouraging students to form robust mental models of
complex systems. Moreover, our tool's diverse range of model types
caters to different learning styles and levels of expertise, allowing for
a personalized learning experience that is a hallmark of effective deep
learning strategies. By providing a platform where students can pro-
gressively tackle more complex models, from simple exponential
growth to intricate cellular automata, the tool supports the gradual
construction of knowledge that is characteristic of deep learning ap-
proaches in education [7], [8].
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The tool's focus on self-directed learning is particularly valuable in the
context of university education, where independent study and exam
preparation are crucial components of academic success. By offering
a flexible, interactive environment, the tool empowers students to
take control of their learning process, reinforcing classroom instruc-
tion and providing additional support outside of formal lecture hours.

In this paper, we present a detailed description of our educational
tool, its structure, and functionality within the context of university-
level courses in Applied Informatics and Teacher Training programs.
We explore how it incorporates elements of deep learning pedagogy
to enhance student engagement and understanding, particularly in
self-study scenarios. Furthermore, we discuss the tool's potential im-
pact on STEM education in higher learning institutions and its role in
preparing students for the challenges of modern scientific and engi-
neering practices, both as future professionals and educators [9].

3 Developed teaching aid

The tool is designed with a user-friendly interface that requires mini-
mal computational knowledge, making it accessible for undergradu-
ate students. Models are simulated in real-time, and students can ob-
serve the dynamic behavior of the systems they create. The tool also
supports parameter adjustments, allowing students to experiment
with different initial conditions and parameter values, thus fostering
a deeper understanding of model behavior.

The application is graphically divided into two parts (Figure 1), with
the input options for setting up the model on the left and the elements
for displaying the model on the right. In all cases, the components
have been placed using the GridLayout component, as this ensures a
responsive appearance. An important condition was that the applica-
tion should display correctly at as many screen resolutions as possi-
ble, but a lower limit was still set, below which it is not recommended
to go (1024px*768px). It can be assumed that all computer displays,
including classroom projectors, nowadays reach at least this resolu-
tion.

On the right side of the application, there is a UlAxes component to
display the results of each simulation. In the case where several values
need to be displayed in parallel on the graph, a legend has been added
to indicate which values belong to which graph data set.
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Fogékonyak szama (S)
Falytonos madel (DESS) \ Fertozott de nem fertézék szama (E)
\ Fertézottek (tinetmentes) szama (A)
—— Fertézott szama (1)
Felépiiltek szama (R)

Jarvénylerjedési modeliek ¥
—

Szimulécio

Figure 1: User interface

Below this is a Label, a component for displaying text. In our case, we
store the definition of the respective models in it, so we used a latex
interpreter to display the formulas properly. The left side of the appli-
cation contains the configuration of each model. First, the student can
select a model type, such as Continuous Model (DESS). Then, the op-
tions below it, such as Category and Model, appear. It is important to
note that the content of the category depends on the type of model
and the content of the model depends on the content of the category.
In all cases, the drop-down menus are populated dynamically, thus
ensuring interactivity. Subsequent fields are dynamic, such as allow-
ing the student to choose solvers in the case of a continuous model, or
to change the step length in the case of a discrete model. The model
specific parameter setting options are displayed under the basic set-
tings. To make it easier to familiarise oneself with the model, a help
function has been added, which can be accessed by hovering the
mouse over each parameter (Figure 2).

Elsé populacio noveketeési rataja -

Figure 2: Tooltip to explain the parameters
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The Simulation button under the settings is used to run the simula-
tion. A button with a book icon next to it allows students to bring up
the teaching material for a particular model to deepen their
knowledge of the topic.

The tool enables students to investigate and engage with various
types of models, specifically Continuous Systems, Discrete Systems,
and Cellular Automata (or discrete spatial systems). The application
can simulate the following models:

Continuous Models (DESS): These models simulate real-world sys-
tems where change occurs continuously over time. In this category,
students can choose from the following sub-models:

e Population Models:
o Exponential Growth
o Logistic Growth
o Logistic Growth with Reduction
o Neutralism
o Symbiosis (for both logistic and exponential cases)
o Commensalism and Amensalism
o Competition
o Predator-Prey Dynamics
e Epidemic Models:
o SIR (Susceptible-Infected-Recovered)
o SIS (Susceptible-Infected-Susceptible)
o SIRD (Susceptible-Infected-Recovered-Deceased)
o SIAR (Susceptible-Infected-Asymptomatic-Recovered)

o SEAIR (Susceptible-Exposed-Asymptomatic-Infected-Recov-
ered)

Discrete Models (DTSS): These models allow students to simulate
systems where changes occur at specific times. Available models in-
clude:

¢ Population Models
o Exponential Growth
o Logistic Growth
o Harvesting
e Economic Model
e Mathematical Sequences
o Fibonacci Sequence
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o Catalan Sequence

Cellular Automata (CA): Cellular Automata offer a platform for ex-
ploring spatial models, where systems evolve over discrete steps in a
grid-like environment. The following models are available:

e Wolfram'’s Cellular Automata
e Life-like Cellular Automata

4 Conclusion

The presented educational tool represents a significant advancement
in teaching modeling and simulation concepts at the university level.
By providing a unified platform for exploring a wide range of models,
it equips students with practical experience and deeper insights into
the behavior of complex systems. The tool's focus on self-directed
learning and exam preparation makes it particularly valuable in
higher education settings, where independent study is crucial. This
tool not only enhances the learning experience in courses like "Intro-
duction to Modeling and Simulation" but also prepares students in Ap-
plied Informatics and Teacher Training programs for future chal-
lenges in their respective fields. For informatics students, it provides
hands-on experience with computational thinking and system model-
ing. For future teachers, it offers insight into effective methods for
teaching complex scientific concepts.

Future work may include expanding the model library, incorporating
more advanced analysis tools, and conducting formal assessments of
the tool's impact on student learning outcomes. Additionally, explor-
ing ways to integrate this tool more deeply into university curricula
and potentially adapting it for online learning environments could
further enhance its educational value. By bridging the gap between
theoretical concepts and practical application, this educational tool
has the potential to significantly improve the quality of modeling and
simulation education in universities, contributing to the development
of more skilled and confident professionals in STEM fields.

The paper was supported by project KEGA 014TTU-4/2024: Inteligentné
animacnosimulacné modely, prostriedky a prostredia pre deep learning.
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AZ INTERNETHASZNALAT VESZELYEI A
SZLOVAKIAI ALAPISKOLAS DIAKOK KOREBEN

Bence PASZTOR, Gabor KISS, Krisztina CZAKOOVA,
Gergely KOCSIS, Ondrej TAKAC, SK

Absztrakt: Az internet mindennapi életiink szerves részévé valt ez
aldl az alapiskolas fiatalok sem képeznek kivételt. A gyerekek egyre
tobb id6t toltenek a vilaghalon, ami jelentds hatassal van a fejlodé-
stikre. Az online tér szamos pozitivlehetdséget kinal szamukra, legyen
sz6 tanulasrdl, kapcsolattartasrél vagy szérakozasrol. Ugyanakkor a
folyamatos online jelenlét komoly veszélyeket is rejt magaban, ame-
lyek kihivas elé allitjak a fiatalokat. A gyerekek, akik még csak most
tanuljak a digitalis kompetencia alapjait, kiillondsen sebezhet6ek a ne-
gativ online élményekkel szemben. Egy felmérés kimutatta, hogy a
szlovakiai didkok tilnyomo tobbsége nem osztja meg ezeket a kelle-
metlen tapasztalatokat tandraival. A tanulmany célja, hogy ravilagit-
son az informaciobiztonsag oktatasanak fontossagara, és felhivja a fi-
gyelmet arra, hogy az informatika oktatis keretein beliil nagyobb
hangsulyt kellene fektetni az internetbiztonsag témakorére.

Kulcsszavak: Szlovakia, informaciobiztonsag, internethasznalat,
alapiskola, oktatas

THE DANGERS OF USING INTERNET AMONG PRIMARY
SCHOOL STUDENTS IN SLOVAKIA

Abstract: The internet has become an integral part of our everyday
lives, and primary school students are no exception to this trend. Chil-
dren are spending more and more time online, which has significant
impact on their development. The online space offers them many pos-
itive opportunities, whether it's learning, socialising or having fun. At
the same time, being online all the time also brings with it serious
risks that challenge young people. Children who are still learning the
basics of digital literacy are particularly vulnerable to negative online
experiences. A survey has shown that the vast majority of students in
Slovakia do not share these unpleasant experiences with their teach-
ers. The aim of this study is to highlight the importance of information
security education and to draw attention to the need for a stronger
focus on internet security in IT education.
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1 Bevezetés

Az internet elterjedése alapvetSen atformadlta a mindennapjainkat,
beleértve példdul a kommunikaciot, az informacidszerzést és a sza-
badidé eltoltésének a médjat [1], [2]. Az alapiskolas didkok, akik a di-
gitalis vilagban noéttek fel, az online jelenlét teljesen természetes része
mindennapjaiknak. A vilaghal6 lehet6vé teszi szamukra, hogy kony-
nyedén hozzaférjenek oktatasi anyagokhoz és forrasokhoz, amelyek
segitik 6ket a tanuldsban és a feladatok elvégzésében. Az internet
hasznalata nemcsak az iskolai tanuldsban nytjt segitséget, hanem le-
hetdséget kinal arra is, hogy kapcsolatot tartsanak barataikkal és csa-
ladtagjaikkal. Az online vilag szamtalan szérakozasi lehet6séget is ki-
nal a fiatalok szamara: filmek, sorozatok, vide6k nézése, zenehallgatas
és online jatékok mind elérhet6vé valtak szamukra egyetlen kattintas-
sal. Azonban a sok pozitivum mellett az internet komoly veszélyeket
is rejt, kiilonosen a fiatalabb korosztily szamdara. A nem megfeleld
vagy karos tartalmak, a személyes adatokkal valé visszaélések és az
online csaldsok vagy manipulaciok mind olyan fenyegetések, ame-
lyekkel a gyerekek nap mint nap talalkozhatnak [3]. Mivel az alapis-
kolas didkok még csak most ismerkednek a digitalis vilaggal, kiiléno-
sen ki vannak téve ezeknek a veszélyeknek. Eppen ezért fontos, hogy
az oktatasi rendszer megfeleléen felkészitse a tanuldkat az online vi-
lag kihivasaira.

2 Informatika oktatasa a szlovakiai alapiskolakban

Az allamilag kiadott kerettanterv meghatarozza az oktatas kerettar-
talmat, amely az iskolai tantervek kidolgozasanak alapjaként szolgal

[4].

A kerettanterv alapjan az alapiskola 3., 4., 5., 6., 7. és 8. osztalyokban
mindenhol egy informatikadrat ir el§ az allamilag kiadott kerettan-
terv, amelyet az iskola bizonyos keretek kozott megnovelhet [5]. In-
formatika 6ran tanulhatnak a didkok az informaciébiztonsagrol, az
yinformacios tarsadalom” biztonsag és kockazatok témakornél [6].
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2.1 Biztonsag és kockazatok témakor megjelenése az informati-
kai kerettantervben

Az allamilag kiadott kerettanterv tartalmi és teljesitmény standardra
van felosztva. A teljesitménystandardban az van irva, az altalanos is-
kola 4. évfolyamanak végén a tanul6 tudja/képes: megvitatni az inter-
netes kockazatokat, tudja alkalmazni az e-mailek jogosulatlan haszna-
lat elleni védelmére vonatkoz6 szabalyokat. A tartalmi standardban
pedig az van irva: biztonsagos online viselkedés [7].

Az allamilag kiadott kerettanterv az alapiskola fels6é tagozatan még
kétszer taglalja a biztonsag és kockazatok témakort. A teljesitmény
standard szerint az altalanos iskola 6. évfolyamanak végén a tanuldk-
nak képesnek kell megvitatni az interneten el6fordulé kockazatokat,
tudjak alkalmazni az adatok, alkalmazasok védelmét (beleértve az e-
mailt is) a jogosulatlan hasznalat ellen. A didkoknak emellett beszél-
niiik kell a szamitégépes blindzésrol, valamint értékelnitik kell a vilag-
haldn talalhat6 informaciék megbizhatésagat.

A tartalmi standardok kozott szerepelnek a virusok, mint rosszindu-
latu szoftverek, valamint a megszerzett informaciok megbizhatésaga
az interneten, kockazatok a kozosségi oldalakon és a vilaghalon. A fo-
lyamatok kozott szerepel a szamitégépes virusok és spam iizenetek
terjedése, a biztonsagos és etikus viselkedés az interneten, valamint a
hackerek tevékenysége.

A kerettanterv kovetkez6ként azt irja a biztonsag és rizik6 témakor-
rél, hogy az altalanos iskola 8. osztaly végére a tanul6knak képesnek
kell lenniiik megvitatni az interneten rejlé kockazatokat, fel kell is-
mernitlk, mely informaciékat kell megvédeni a visszaélésektol. Alkal-
mazniuk kell a biztonsagos belépést az e-mailekhez és a kozosségi
platformokhoz, valamint a szamit6gép jogosulatlan hasznalatanak
megakadalyozasat. Emellett képeseknek kell lenniiik értékelni a kar-
tékony szoftverekkel val6 munka kockazatait, megvitatni a szamité-
gépes blinozést, értékelni a weben talalhat6 informaciék megbizhaté-
sagat. A tanul6 képes legyen beszélgetni a blincselekmények és az il-
legalis tartalmak kockazatairol.

A tartalmi standard a tulajdonsagok és kapcsolatok részében targyalja
a virusokat, mint kartékony szoftvereket, a spameket, mint nem ki-
vant lizeneteket, valamint a virusirté programokat, mint a virusok el-
leni védekezés eszkodzeit. Tovabba a jelszavak mindsége, mint a véde-
lem egyik alapvet6 eleme, illetve a megszerzett informaciék megbiz-
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hat6ésaga az interneten és a kozosségi oldalakon. A folyamatok részé-
nél szerepel a szamitégépes virusok és spamek terjedése, a biztonsa-
gos és etikus viselkedés az interneten, valamint a hackerek tevékeny-
ségei [6].

3 A szlovakiai alapiskolas didkok internethaszndlata és online
tevékenységei

A Szlovak Koztarsasag Oktatasi, Tudomanyos, Kutatasi és Sportmi-
nisztériuma altal finanszirozott kutatas célja a didkok internethaszna-
latanak, online tevékenységeiknek és a potencidlis kockazatoknak a
feltarasa volt. A felmérés soran alapiskolas és kozépiskolas didkokat
kérdeztek meg, de a minket érint6 rész az alapiskolas tanulékra foku-
szél. Osszesen 1328 alapiskolas didkot kérdeztek mega 7., 8. és 9. osz-
talybol. Els6ként a kutatasbol azt szeretnénk bemutatni, hogy az alap-
iskolas diakok mikor hasznaltak el6szor az internetet. Ezt a kdvetkezd
grafikon szemlélteti [8].

1,8%

1 0,5%

H 6 éves kor el6tt

m 7-8 éves korban

M 10-12 éves kor kozott
13 éves vagy tobb

W Soha nem hasznalta
az internetet

1. Abra: Az elsé internethasznalat a szlovakiai alapiskolas diakok ko-
rében [8]

Egy masik atfog6 kutatas segitségével bizonyosodhatunk meg arrol,
hogy a szlovakiai alapiskolas didkok mennyi id6t toltenek a vilaghalon
és betekintést kapunk az online tevékenységeikrél. Az EU Kids Online
2020 egy olyan kutatas, amely a 9-16 éves gyerekek internethaszna-
lati szokasait vizsgalta 19 eurdpai orszagban, koztiik Szlovakiaban is.
A felmérésben 25101 gyerek vett részt.

128



XXXVII. DIDMATTECH 2024, ]J. SELYE UNIVERSITY
FAcCULTY OF ECONOMICS AND INFORMATICS

A kutatasbdl kideriilt a szlovakiai didkok korében végzett felmérés
szerint a valaszadék 70%-a napi szinten haszndl okostelefont vagy
mobiltelefont, 43%-uk asztali szamitogépet vagy laptopot, 24%-uk
tabletet, mig 21%-uk televizidt is. Emellett sok diak tobbféle eszkozt
is hasznal napi szinten az online tevékenységeihez. A kutatasbdl to-
vabba az is kidertl, hogy a diakok napi online tevékenységei kozott a
leggyakoribb a kozosségi oldalak 1atogatasa, amely az internethaszna-
latuk jelentds részét teszi ki. Az alabbi grafikon bemutatja, hogy a ta-
nulék milyen online tevékenységeket végeznek napi szinten az inter-
neten.

Termékek aranak ellenérzésére
vagy vasarldsara

Hirek online keresésére
Online jatékok jatszdsara
Iskolai feladatok megoldasara
Vided klip nézésre

Bardtokkal és a csaldddal valo

kommonikaciora

Online zenehallgatasra

Ko6zosségi oldalak latogatasara

0% 10% 20% 30% 40% 50% 60% 70%

2. Abra: Napi online tevékenységek [3]

A kutatasbdl az is kidertilt, hogy a Szlovakiaban részt vev diakok na-
ponta atlagosan 145 percet tdltenek a vilaghaléon [3].

3.1 Az online kockazatok megtapasztalasa

Az EU Kids Online 2020-as kutatasa szerint a megkérdezett szlovakiai
didkok 7%-a nyilatkozott arrol, hogy az elmult évben negativ online
tapasztalata volt. Az alabbi grafikon azt mutatja be, hogyan reagaltak
ezek a didkok a negativ hatasra, egy didk tobb valaszt is megjeldlhe-
tett.
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3. Abra: A tanul6k reakciéi a negativ online tapasztalatokra [3]

A diakok negativ online tapasztalataik kapcsan leggyakrabban kora-
beli barataikhoz fordultak. Az alabbi grafikon azt szemlélteti, hogy a
valaszaik alapjan kivel osztottadk meg a problémaikat. Egy tanul6 tobb
valaszt is megjeldlhetett [3].

A didkoknak tisztaban Kkell lenniiik azzal, hogy ha barmilyen online
problémajuk adédik, azt egy illetékes személlyel beszéljék meg, hogy
elkeriiljék a helyzet sulyosbodasat.

4 Kovetkeztetés

A tanulmany ravilagit arra, hogy az alapiskolas diakoknak minél ha-
marabb meg kell ismerkednitik az internet biztonsagos hasznalataval.
Sok gyermek mar nagyon fiatalon, gyakran iskola el6tt elkezdi hasz-
nalni az internetet, ezért fontos, hogy az els6 informatika 6rakon mar

hangsulyt kapjon az informacidbiztonsag témakor. A didkoknak meg
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kell tanulniuk, hogyan védhetik meg magukat az online veszélyektd],
példaul erds jelszavak létrehozasaval, az adatvédelmi bedllitasok je-
lent6ségének megértésével, valamint a kiilonbozd online fenyegeté-
sekre val6 reagalas modjaval.

Segit6 szakemberrel = 0%

Egy masik felnGttel, akiben

0,
megbizik B 2%

Tanarral W 2%
Testvérrel [ 9%
Senkivel nem osztottak meg NN 22%
Sziileivel NG 31%
Korabeli barattal NG 54%

0% 10% 20% 30% 40% 50% 60%

4. Abra: A gyerekek negativ online tapasztalatainak megosztasa [3]

Fontos, ha barmilyen online fenyegetésbe vagy kellemetlenségbe ke-
verednek, azt beszéljék meg egy hozzaért6 személlyel, példaul az in-
formatika tanarral vagy egy masik felnéttel, aki segithet nekik a hely-
zet kezelésében. Minél korabban szerzik meg ezeket az ismereteket,
annal felkésziiltebbek lesznek a digitalis vilagban rajuk leselked6 ve-
szélyek kezelésében. Az internet biztonsagos hasznalata nemcsak a
didkok védelmét szolgilja, hanem hozzajarul a felelsségteljes inter-
nethasznalat megteremtéséhez is.
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USING MOBILE TECHNOLOGIES IN UNIVERSITY
EDUCATION

Milan STRBO, SK

Abstract: Nowadays technologies and its developing in higher educa-
tion made a number of changes, which affected the ways of teaching
and learning. The aim and purpose of this study was to investigate stu-
dents, whether they use mobile technologies in higher education in
order to design successful teaching interventions. For the purpose of
this research a questionnaire was designed aiming to investigate the
actual daily habitual use towards mobile technologies for their uni-
versity education purposes. The survey was used to collect data from
97 undergraduate students from Trnava university in Trnava in Fac-
ulty of Education. Data were collected during winter semester
2022/2023 academic year. The conclusions indicate that majority of
students use mobile technology for self-directed learning rather than
within classroom or for subject-specific studies. Conductors believe
that the findings of current research could help authorities to lay the
ground for mobile-based learning in universities.

Keywords: mobile learning, mobile technologies, higher education,
learning, student.

1 Introduction

Mobile technologies has become an important educational technology
component in higher education since they make it possible for stu-
dents to learn, collaborate, and share ideas among each other.

Today's generation of students are already very familiar with various
kind of mobile technology.

This paper is therefore divided into 3 capitols. Each capitol has sub-
capitols such as definitions, research and tables for better comprehen-
sion. The purpose of research was to investigate students’ attitudes
towards the use of mobile technologies in higher education and the
second to explore the role of mobile technologies in learning process
from students’ perspective. Research was conducted during winter
semester 2022 /2023 academic year on Trnava University in Trnava
in faculty of education. Data were collected by conducting online sur-
vey. Total sample included 97 students. Students were from different
majors and from different departments.
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2 DEFINITIONS

In this part of paper, terms are defined. Terms such as mobile technol-
ogies, mobile learning, higher education and other for better under-
standing.

2.1 What is mobile technology?

Mobile technology is technology that goes where the user goes. It con-
sists of portable two-way communications devices, computing de-
vices and the networking technology that connects them. Currently,
mobile technology is typified by internet-enabled devices like
smartphones, tablets and watches. These are the latest in a progres-
sion that includes two-way pagers, notebook computers, mobile tele-
phones (flip phones), GPS-navigation devices and more.

Cambridge dictionary defines it As ,, electronic equipment such as mo-
bile phones or small computers that you can use in different places,
and the technology connected with them” and continues as ,, The com-
munications networks that connect these devices are loosely termed
wireless technologies. They enable mobile devices to share voice, data
and applications (mobile apps). Mobile technology is pervasive and
growing. The number of smartphone users has climbed beyond 3 bil-
lion and the global mobile workforce is expected to reach 1.87 billion
by 2022.”

2.1.1 Types of mobile networks

In this sub-capitol there is division of mobile networks and their char-
acteristics:

- Cellular networks: Radio networks using distributed cell tow-
ers that enable mobile devices (cell phones) to switch frequen-
cies automatically and communicate without interruption across
large geographic areas. The same basic switching capability ena-
bles cellular networks to accommodate many users across a lim-
ited number of radio frequencies.

- 4G networking: The current cellular service standard for most
wireless communication. It uses packet switching technology,
which organizes data into parts or packets for transmission and
reassembles the information at the destination. 4G - “G” for gen-
eration is reported to be 10x faster than 3G — and 5G, faster still,
is coming. 5G uses a set of aggregated frequency bands to unlock
bandwidth and is approximately 20x faster than 4G.
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- WiFi: Radio waves that connect devices to the internet through
localized routers called hotspots. Short for wireless fidelity, WiFi
networks are like cell towers for internet access, but they don’t
automatically pass service without establishing a WiFi connec-
tion. Most mobile devices allow for automatic switching between
Wi-Fi and cellular networks depending upon availability and
user preference.

- Bluetooth: A telecommunications industry specification for con-
necting devices over short distances using short-wavelength ra-
dio waves. Bluetooth enables users to quickly connect or pair de-
vices such as headsets, speakers, phones and other devices.

2.2 WhatIs Mobile Learning?

Mobile learning is a broad term used to refer to any teaching and
learning that happens with the use of mobile devices and platforms.
Mobile learning devices would include electronic gadgets like mobile
phones, tablets, laptops, etc. Platforms are constantly being developed
for mobile learning devices - from video players to platforms that al-
low all-round accessibility, messaging services that keep teachers and
students connected, and so on.

2.2.1 How Did Mobile Learning Grow In Education? What Does
Mobile Learning Look Like In Action?

Mobile learning has been around in one form or another since the
early 2000s. This was an inevitable development thanks to the in-
creasing ubiquity of technology in our lives. The introduction of the
personal computer sparked a revolution that had students and teach-
ers increasing use of electronic devices for their learning and teaching
experiences.

As time passed, mobile devices that were more portable became pop-
ular. This resulted in students studying presentations on their tablet,
watching an instructional video, taking a multiple-choice quiz on their
mobile phones, or even joining massive online open courses with
thousands of other students all over the world to keep learning.

2.3 Wireless technologies

Market business news defines it as technology that allows us to com-
municate without using cables or wires.
According to Techno consumer guide i tis ,,the type of technology,
in which people and other entities can communicate over very long
distances. Wireless technology includes RF and IR waves. RF and IR
stand for radio frequency and infrared respectively.”
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According to TracFone, a telecommunications company, the term
‘wireless’ first entered the English language at the end of the nine-
teenth century. At the time it meant “communication via radio waves
rather than with cables or wires.”

The term may also refer to devices that draw power without using ca-
bles. In other words, a smartphone that we can recharge without
wires has wireless technology in it. However, in most cases, the term
refers to communicating without wires or cables.

According to Encyclopedia.com “Wireless technology provides the
ability to communicate between two or more entities over distances
without the use of wires or cables of any sort. This includes commu-
nications using radio frequency (RF) as well as infrared (IR) waves.”

2.4 Higher education

Britannica defines Higher education as,, Higher education, any of var-
ious types of education given in postsecondary institutions of learning
and usually affording, at the end of a course of study, a named degree,
diploma, or certificate of higher studies. Higher-educational institu-
tions include not only universities and colleges but also various pro-
fessional schools that provide preparation in such fields as law, theol-
ogy, medicine, business, music, and art. Higher education also includes
teacher-training schools, junior colleges, and institutes of technology.
The basic entrance requirement for most higher-educational institu-
tions is the completion of secondary education, and the usual entrance
age is about 18 years.”

Cambridge dictionary defines it as ,, education at a college or univer-
sity where subjects are studied at an advanced level.”

2.4.1 Five ways Higher Education is making use of mobile tech-
nology

a) Real-time Information

As the number-one device for browsing the Web, smartphones are
finding use among students as a vital source of first-hand information
and a crucial tool for research-based learning. In a bid to supplement
the vast pool of educational content in mobile app stores, institutions
have recently been liaising with third-party developers to create cus-
tom apps that depict coursework in easily digestible mobile-based
formats. Moreover, college students are applying location services in
practical situations, from getting directions and recommendations for
social places to acquiring news about campus activities and events.
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Thanks to mobile technology, universities and colleges have com-
mendably streamlined the acquisition and exchange of information
among students and staff.

b) Student-teacher Interaction
A smartphone is virtually as much a necessity in a college student's
life as food and water. In fact, studies show that more than 90 percent
of learners use their phones to text or log into social media while in
the classroom.

Some higher education institutions have found effective ways of har-
nessing this reliance, and are now using mobile technology to enhance
the learning experience. A good example is Purdue University in the
US, whose Hotseat app allows students to provide real-time feedback
during a lesson by turning a class session to a collaborative social-me-
dia-like classroom. Professors can then use this feedback to adjust the
course content for a better learning experience overall.

c) Mobile Commerce

The adoption of mobile payments is now in full swing, thanks to re-
markable solutions like Apple Pay, Samsung Pay, and Google Wallet,
which have proven themselves as faster, safer and more convenient
forms of payment than physical credit cards.

Mobile payment technology has been seeping into colleges as well,
and institutions are experimenting with a myriad of devices to make
in-campus payments easier for students. Several universities in Brit-
ain, such as Cardiff, Aberdeen and South Wales, have been working
with Yoyo Wallet to allow college goers to pay quickly while getting
rewarded with redeemable points for their loyalty.

Embracing mobile payments is gradually giving rise to new levels of
data and commerce, providing schools with a clearer picture of com-
mercial campus activity, along with better ways to uncover the ser-
vices that are doing the best (or worst) financially.
d) Campus Safety

The advancement of mobile technology has motivated many higher-
ed institutions to remove landlines phones from campus grounds, not
just to save money, but because stationary phone-based systems have
a host of limitations when compared to mobile phones. Instead, col-
leges are giving students contacts of dedicated emergency-response
teams, which they can call or text from anywhere and at any time.
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Furthermore, apps like MyForce Campus Interface are providing new
ways of collecting crime data, in and around campus, from both stu-
dents and faculty. Mobile tech is proving itself to be of tremendous
importance in bringing security assurance to higher education insti-
tutions.
e) Branding

Mobile technology has revolutionized how colleges build and main-
tain brand reputation. Today, developing a strategy that considers
mobile activity is critical to attracting and retaining students. Many
institutions are using smartphone apps to connect with existing and
prospective learners via social media, which paints them as exciting,
interactive and futuristic centres of higher education.

3 ADVANTAGES AND DISADVANTAGES

In the following chapters it is crucial and very important to mention
benefits and disadvantages mobile learning has.

3.1 Advantages

- Flexibility to learners: Flexibility is not limited to any one place or
time anymore! It also involves learning using videos, podcasts
and other popular multimedia assets on smartphones.

- Better completion rates and higher retention: The content pre-
sented in the mobile platform is chunk-sized. The flexibility of-
fered by the bite-sized mobile learning content is large and im-
mense because it enables learners to complete courses or initiate
the next course as well. This process eventually leads to a seam-
less, successful mobile learning user experience.

- Collaborative learning: This is one of the biggest mobile learning
advantages because learning as a process very often leads and
suffers from lack of collaboration among e-Learners. Mobile
learning Engages learners towards the establishment of online
learning communities.

- Higher engagement: Extant research and statistics reveal a
higher engagement rate when courses are delivered using the
mobile format. One of the advantages mobile learning offers is
that of personalization, which adds to the sense of engagement
and motivation of the users. Moreover, mobile learning is acces-
sible any time, any place by the users, helps learners stay on track
with their training, which results in less dropouts.
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Multi-device support: Perhaps one of the most significant bene-
fits of mobile learning in education is that of multi-device sup-
port. In a mobile learning environment, the same course is avail-
able on various devices ranging from PCs, laptops, tablets and
smartphones.

Performance Support: Learners prefer methods that are as un-
obtrusive to their daily routine as possible. This creates a learn-
ing habit that yields higher quality of performance. It also facili-
tates easy access to information while at work. And this part here
is probably one of the biggest advantages of mobile learning ed-
ucation. When learners are able to find and retrieve just-in-time
information easily using their personal mobile devices, this facil-
itates their overall learning experience.

Learning path: Phone based reminders and organizers are inte-
grated with the m-Learning platforms. Learners get ongoing no-
tifications and updates on their courses, which they check any-
where and anytime. They can also resume their course easily,
without unlearning previous content. The learning path estab-
lished in an m-Learning platform is more personalized and con-
tinuous.

Alternative to textbooks: Many textbooks are not the most rele-
vant sources of information. Today’s generation has grown ac-
customed to instant, updated information. Textbooks can’t pro-
vide students with the latest information like a mobile device
can. Also, having digital textbooks on their mobile devices keeps
students more organized and gives them easy access to their ma-
terials. No one likes lugging around big textbooks. Many digital
textbooks are constantly updated and often more vivid, helpful,
creative, and a lot cheaper than those old heavy books.

Learning goes outside of the classroom: By allowing mobile de-
vices in school, you can expand learning outside of the classroom.
Students will not only have access to information during com-
puter lab time (which is also becoming extinct). They can look up
information from anywhere on campus. Collaboration will in-
crease as students can use these devices as research tools during
projects and group work. Plus, students love technology so they
are likely to be excited about it and continue learning outside of
school hours. Having those learning apps, digital textbooks, etc.
on mobile devices allows them to get in extra studying and learn-
ing in during downtime. They can carry their books and notes

139


https://www.talentlms.com/blog/transformative-learning-elearning/

XXXVII. DIDMATTECH 2024, ]J. SELYE UNIVERSITY
FAcCULTY OF ECONOMICS AND INFORMATICS

with them at all times and have instant access to materials. If stu-
dents are really excited and engaged in learning inside of the
classroom, they are likely to continue learning outside of the
classroom and they can do so with mobile technology. It is re-
markable how mobile technology can transform education into
something more enthralling and engaging than you could ever
imagined.

- Preparedness for the future: Future teachers need to incorporate
mobile technology in the classroom. Working with mobile de-
vices will not only be a part of their everyday lives as adults, but
it will also be vital part of many career paths. Knowing how to
appropriately use mobile devices is an important aspect in this
increasingly connected world. In order to properly prepare your
students for the future as they transition into the workforce, in-
corporating mobile technology in the classroom is key.

3.2 Disadvantages

In the following lines some disadvatages are listed. These occur du-
ring the process of mobile learning.

3.2.1 Increasing Reliance On Technological Tools

While a forward-thinking, digital-embracing approach to education
with mobile learning is found to be undeniably useful, it also results
in students losing touch with older skills that do not rely on techno-
logy. This is especially the case for trade skills like handymen skills,
woodworking, working in arts and crafts etc. This is a serious loss in
terms of some types of skills dying out and, thus, becoming more and
more expensive in the marketplace.

3.2.2 Distracted Learning

Unfortunately, one disadvantage of mobile learning is that it merely
increases the amount of screen time a student indulges in one day.
While, on one hand, we actively try to reduce time spent in front of a
computer, mobile, tablet, or TV screen for students - especially those
that are younger - mobile learning necessitates that students spend
time in front of a screen to learn. Screen time can be habit-forming
and, in some cases, addictive. Mobile learning must thus be regulated
keeping in mind the other hours a student spends in front of a screen.

3.2.3 Multitasking Hurts Recall Of Course Material

Multitasking - another side effect of mobile learning - has also found
to be not conducive to recall and retention of material. In fact, studies

show that in some ways, note taking using a pen and paper really does
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result in a better recall. Mobile learning content should, thus, be built
in a way that helps address distracted learning.

4 RESEARCH

Mobile technologies has become an important educational technology
component in higher education since they make it possible for stu-
dents to learn, collaborate, and share ideas among each other. and.
This research was conducted by authors Milan Strbo with collective
during winter semester 2022/2023 academic year on Trnava Univer-
sity in Trnava. Conductors observed several factors that could help in
decision making whether or not to adopt mobile learning. For higher
education institutions it is important to investigate the end-user atti-
tudes towards the use of such technology in order to set up a develo-
ping plan. For purpose of this paper research was simplified.

4.1 Research methodology and purpose

The aim of this study was twofold. First to investigate students’ atti-
tudes towards the use of mobile technologies in higher education and
the second to explore the role of mobile technologies in learning pro-
cess from students’ perspective. Conductors presume that the diffe-
rences in attitudes among the sample groups as well as benefits of mo-
bile technologies that will rise from students perspective, could lead
the understanding of students’ needs, their perceptions of mobile
technologies usefulness and better teaching.

Research was conducted during winter semester 2022/2023 acade-
mic year on Trnava University in Trnava in Faculty of Education. Data
were collected by conducting online survey. Total sample included 97
students. Students were from different majors and from different de-
partments. The participants were informed that their participation is
entirely voluntary in the study and their responses are completely
confidential. Sample structure of participants is presented in Figure 1.
The survey that consists of 7 questions and was divided in three
sections. The first section consists items that represents the student
personal information data. The second section consists items that
represents the student information regarding the mobile technology.
The third section of the survey consists of seven questions that repre-
sents the attitudes towards the use of mobile technology in learning
process and assessment of use.
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Sample of Participants

Department of School Education

Department of Art Education
Department of German Language...
Department of Mathematics and...

Department of English Language... 15

0 10 20 30 40 50 60 70

NUMBER OF ANSWERS

Figurel: Sample of participants

A five-point Likert Scale, with Strongly Agree (1), Agree (2), Don't
know (3), Disagree (4), and strongly disagree (5), has been used to

measure the ten attitude questions (Table 2).

The questions used to determine students attitudes towards using
mobile technologies in learning process, are presented in Figure 2.

The third section of the
survey

MT can help me to access the...

MT is a useful tool for my study.

10 20 30 40 50

NUMBER OF ANSWERS

Completely disagree B Disagree M Don’t know

W Agree Completely agree

Figure 2: The third section of the survey
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4.2 Results and discussion

The first part of survey that deal with students’ personal information
revealed that in total sample 82% were female students as compared
to the 18% of male students. 85% of the students age ranges between
19 and 23, 13% are between 24 and 27 years old and 2% are older
than 27.

By analyzing the students' mobile technology information, from the
second part of survey, results have shown that 99% of students own
some kind of mobile technologies (smartphone, tablet) and only 1%
of the students do not have any of them; 82% of the students are using
their mobile devices (smartphone, tablet or laptop) for browsing the
Web, accessing social networks or their emails while 18% of them
were using their mobile devices in their education; 80% of the stu-
dents are using their mobile devices in their study while only 20% do
not do so.

5 Conclusion

Education is fundamentally a valuable asset for humans. It is one of
the primary factors in one’s life that helps them to face most of the
challenges. Nowadays the usage of mobile technologies increased rap-
idly together with useful educational tools in order to help students
with learning.

Higher education institutions and educators have a wide range of
choice when it comes to using digital technologies which enable them
to enhance the teaching and learning process. Another crucial point is
that if teacher want to include digital technologies, they have to care-
fully explain how each tool works or at least provide guidebooks for
every student. In this paper, elements are defined such as mobile
learning, mobile technologies, types of mobile technologies and oth-
ers.

Furthermore, it is highlighted the state-of-the-art mobile technologies
(smartphones and tablets) towards the use of mobile technologies in
the higher educational universities. Last but not least, advantages and
disadvantages are mentioned.

The main contribution of this study is to explore the usage of digital
technologies by students at universities. A survey was conducted on a
sample of 97 students from Trnava University in Trnava. Although no
significant difference has been noticed in gender, age and majors, the
mean scores are very promising for such factors. The results also in-
dicated that almost all of the majors have positive attitudes towards
mobile learning with non-significant differences in means.
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Results demonstrated positive attitudes by the students towards mo-
bile learning with non-significant differences with regard to their age,
concluding that students of all ages are motivated and encouraged to
use their mobile technology into their learning.
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NOVA KURIKULARNA REFORMA VO VZDELAVACE]J OB-
LASTI CLOVEK A SVET PRACE

Lubomir ZACOK, SK

Abstract: Odborna stidia je zamerana je zamerana na problematiku
prebiehajicej Skolskej reformy v regiondlnom skolstve. V prvej Casti
Stadie uvadzame genézu rozvoja technického vzdeldvania v SR.
Nasledne venujeme pozornost zmenam vo vzdelavacej oblasti Clovek
a svet prace na primarnom a nizSom stupni vzdelavania. V poslednej
Casti Stadie uvadzame prierezové gramotnosti prepojené s danou
vzdelavacou oblastou.

Keywords: vzdelavacia oblast Clovek a svet prace, technika, kariér-
ova vychova, podnikavost a iniciativnost, Ziak, kurikularna reforma.

NEW CURRICULUM REFORM IN THE EDUCATIONAL
FIELD OF HUMANS AND THE WORLD OF WORK

Abstract: The professional study is focused on the issue of the ongo-
ing school reform in the regional education system. In the first part of
the study, we present the genesis of the development of technical ed-
ucation in the Slovak Republic. Subsequently, we pay attention to
changes in the educational field Human and the world of work at pri-
mary and lower levels of education. In the last part of the study, we
present cross-sectional literacies linked to the given educational field.

Keywords: educational field Man and the world of work, technology,
career education, entrepreneurship and initiative, pupil, curriculum
reform.

Uvod

V novej koncepcii vzdelavacej oblasti Clovek a svet prace, ktora obsa-
huje tri komponenty: Technika, Kariérova vychova a Podnikavost
a iniciativnost sa vyraznejSie posiliiuje komunikacny, ¢innostny a
zazitkovy charakter komponentov (predmetov). Znamena to, Ze
namiesto ucenia sa izolovanych poznatkov sa va¢sia pozornost venuje
rozvijaniu praktickych sposobilosti ziaka, nadobudaniu a rozvijaniu
technickej a profesijnej gramotnosti a formovaniu ziaka ako aut-

entickej vnitorne integrovanej a socializovanej osobnosti.
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Nové obsahové Standardy v komponente technika st charakterizované
skor cez opis poznania, v tretom cykle sa uZ objavuju pojmy, ktorymi md
Ziak disponovat. To znamend, Ze v prvom (ani v druhom) cykle nie je
zdmerom to, aby Ziaci disponovali pojmami, pomocou ktorych je ob-
sahovy Standard vyjadreny. Staci, ak disponuju rozvitou predstavou v
zmysle toho, ako je v obsahovych sStandardoch charakterizovand.
Napriklad, v pripade obsahového standardu v zneni ,pozndvanie vlast-
nosti modelovacich materidlov” nie je cielom, aby Ziak vedel definovat
pojem modelovaci materidl, ale aby disponoval predstavou o
odlisnostiach medzi r6znymi materidlmi na zdklade uZ nadobudnutych
vilastnych skusenosti. Obsah uciva je koncipovany tak, aby sa rozvijali
tirovne ucenia ,Specificky a nespecificky transfer” podla Niemierkovej
taxondémie vzdeldvacich cielov.

Zaroven sa vacsi doraz kladie na proces osvojovania si novych
znalosti a ziskavania zrucnosti, t. j., aby ich Ziak nadobudal prostred-
nictvom vlastnej ¢innosti a myslienkovej aktivity, ¢im sa zvysi jeho
vnutorna motivacia zdokonal'ovat sa v danej oblasti.

1 Genéza rozvoja technického vzdelavania

V sticasnom Statnom vzdeldvacom programe (2015) st zadefinované
ciele technickych predmetov, vedomosti, zru¢nosti a sposobilosti,
ktoré by si mali mladi l'udia osvojit pri dosiahnuti urcitého veku
alebo vzdelanostnej urovne. Technické vzdelavanie predstavuje
vyznamnu zlozku vzdelavania takmer vo vSetkych Statoch Eurépskej
tinie (EU) i vo vyspelych $tatoch sveta. Na Slovensku preslo technické
vzdeldvanie v zdkladnej Skole za poslednych 36 rokov velkymi
zmenami - od Pracovného vyucovania (1988-1989), ktoré bolo tro-
jzlozkovym predmetom (Technické prace, Pestovatel'ské prace a
Rodinna priprava), cez Technicki vychovu (1997) snovymi te-
matickymi celkami (Zakladné prvky bytovej inStalacie; Technické,
ekonomické, ekologické, estetické zhodnotenie investicii do
domacnosti, atd’.), az po Techniku (2008), ktora bola obsiahnuta vo
vzdelavacej oblasti Clovek a svet prace. Prave v tomto obdobi (2008)
doslo k vytvaraniu nepriaznivych podmienok na realizaciu vzdelava-
nia techniky na zakladnych Skolach. Vyucovaci predmet Technicka
vychova v 5., 6 a 9 ro¢niku bol tplne zruseny a v 7. a 8. ro¢niku bola
zniZena tyzdennd cCasova doticia z 1vyucovacej hodiny na 0,5
vyucovacej hodiny. Toto hodnotime ako krok spat, pretoze hybnym
motorom rozvoja spolo¢nosti v minulosti bola technika a sti¢asnosti
a v budicnosti to nebude inak. Ked'Ze v roku 2015 bol SVP inovovany,
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podarilo sa navysit doticiu pre vzdelavanie techniky podl'a tohto ino-
vovaného SVP na 1 hod. tyZdenne. Od 3. do 4. roénika ZS sa vyucoval
predmet Technickd vychova a od 5. do 9. ro¢nika predmet Technika.
Bohuzial' absentovala vyucba technického predmetu v 1. a 2. ro¢niku
zakladnej skoly.

Ked'Ze nasim zamerom bolo vzdy podporovat predmety, i uz islo o
predmet Pracovné vyucovanie, Technickd vychova, ¢i Technika, a tym
ponukat ziakom prileZitost oboznamit sa s najbeznej$Simi nastrojmi
a pomdckami, so zadkladnymi postupmi pri praci s réznymi mate-
rialmi, s problémami bezZného praktického Zivota a moznostami ich
rieSenia, podporovali sme aj ucitel'ov a vydavali sme publikacie za-
merané prave na obsah uciva tychto predmetov. Na to slazili pub-
likacie ako napr. Ucebnica Technickej vychovy pre 5.- 9. ro¢nik zdklad-
nej $koly, Pracovné zoSity z Technickej vychovy pre 5. a 6. rocnik zd-
kladnej skoly, publikacia Spotrebi¢e v domdcnosti, ako aj ucebnica
Technika pre 7. a 8. ro¢nik zdkladnych skél. Snahou ucitel'ov mal byt
ustup od reprodukénych ¢innosti, pricom bolo nevyhnutné smerovat
déraz na rozvoj technického myslenia a tvorivost Ziakov. Ziak tak
ziskal nevyhnutnu technicki gramotnost a bol vedeny k rozvijaniu
technického tvorivého myslenia.

1.1 Zmeny vo vzdelavacej oblasti Clovek a svet prace
- obsah VO Clovek a svet prace, zadefinované ciele
vzdelavania, naformulované vzdelavacie Stand-
ardy

V novej koncepcii vzdelavacej oblasti Clovek a svet prdce, ktora obsa-
huje tri komponenty: Technika, Kariérovd vychova a Podnikavost
a iniciativnost’ sa vyraznejSie posiliiuje komunikacny, ¢innostny a
zazitkovy charakter komponentov. Znamena to, Ze sa vacSia pozor-
nost' venuje rozvijaniu praktickych spdsobilosti Ziaka, nadobudaniu
arozvijaniu technickej a profesijnej gramotnosti a formovaniu Ziaka
ako autentickej vnatorne integrovanej a socializovanej osobnosti.

Nové obsahové Standardy v komponente Technika st charakteri-
zované skor cez poznavanie, k nadobudaniu skdsenosti, az po dis-
ponovanie s pojmami. Napriklad, v pripade obsahového Standardu
v zneni ,,Pozndvanie vlastnosti modelovacich materidlov“ nie je cielom,
aby ziak vedel definovat pojem modelovaci material, ale aby dispono-
val predstavou o odliSnostiach medzi r6znymi materialmi na zaklade
uz nadobudnutych vlastnych skiisenosti. Obsah uciva je koncipovany
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tak, aby sa rozvijali vSetky drovne ucenia sa podl'a Niemierkovej tax-
onOmie vzdelavacich ciel'ov. To znamen4, Ze sa vacsi déraz kladie na
proces osvojovania si novych znalosti a ziskavania zruc¢nosti, t. j., aby
ich ziak nadobudal prostrednictvom vlastnej ¢innosti a myslienkovej
aktivity, ¢im sa zvysSi jeho vnutornd motivacia zdokonalovat sa
v danej oblasti. Nova koncepcia zdoraziuje aj potrebu viest Ziaka
k premysl'aniu (napr. o vykonavanej pracovnej ¢innosti, pracovnych
postupoch, vyznamu prace, kariérovom planovani), ¢o by sa malo
odrazit vo vhodnejSom a uspesSnejSom uplatneni sa Ziaka v ré6znych
Zivotnych situacidch. Takto podporované sebavedomie ziaka je
predpokladom formovania pozitivnych postojov k pracovnym nav-
ykom, u¢ebnym Cinnostiam  a k celozivotnému vzdelavaniu.

Nova koncepcia vzdelavacej oblasti Clovek a svet prace sa oproti pred-
chadzajicemu SVP vyznaéduje aj vi¢sou nadviznostou rozvijanych
sposobilosti Ziaka azodpovedajiceho uciva medzi primarnym
anizs$im strednym vzdelavanim, resp. medzi vSetkymi troma vzde-
lavacimi cyklami. Vo vzdelavacom Standarde vzdeldvacieho cyklu sa
pri kazdom komponente vymedzuju vykonové Standardy, teda
sposobilosti, ktoré ma ziak dosiahnut na konci cyklu, a obsahovy
Standard, prostrednictvom ktorého maju ziaci dané sposobilosti
dosiahnut. Ddlezité je vSak vyucovacie jednotky vzdelavacej oblasti
Clovek a svet prdce organizovat podla komponentov (aj so vzijom-
nym prelinanim cinnosti), aby nedosSlo k opomenutiu niektorej
dolezitej oblasti.

Tabul'ka 1: Priklad gradacie obsahového Standardu tematickéh celku
Prirodny a technicky materidl: druhy, vlastnosti a moZnosti vyuZitia
v komponente Technika vo vSetkych cykloch

1.cyklus | Poznavanie vlastnosti modelovacich materialov, poz-
navanie vlastnosti a moZznosti vyuzitia prirodnych,
technickych ako aj odpadovych materialov, papier a
kartén: druhy, vlastnosti, zdkladné suroviny na vyrobu
papiera, vyuzitie, textil - zdkladné druhy, vlastnosti,
spracovanie, moZnosti a sposoby vyuZitia, drevo -
mechanické vlastnosti, zdklady opracovania a vyuZzitie,
kovy- druhy, vlastnosti, spracovanie a moZnosti
vyuzitia, plasty - vlastnosti, poznavanie na zaklade in-
formacii na obaloch vyrobkov.
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2. cyklus | Skimanie technickych materidlov a ich vlastnosti, pa-
pier, kartén, lepenka - chemické, fyzikalne vlastnosti,
spdsoby vyroby, vyuzitia, recyklacia, tvorba vyrobkov,
textil - rozdelenie textilnych vlakien, udrzba textilu,
tvorba vyrobkov, plasty - fyzikalne vlastnosti, rozdele-
nie, vyuzitie, recyklacia, tvorba vyrokov, drevo -
rozdelenie drevin, fyzikidlne, mechanické vlastnosti,
vyuzitie a recyklacia, tvorba vyrobkov, kovy - fyzikalne
a mechanické vlastnosti kovov, ich vyuzitie, recyklacia,
tvorba vyrobkov.

3.cyklus | Vyuzivanie vlastnosti technickych materialov pri
tvorbe vyrobkov, ¢innosti pri ru¢nom opracovani tech-
nickych materialov (meranie, obrysovanie, rezanie, stri-
hanie, ohybanie, vyrovnavanie, pilovanie, raSpl'ovanie,
dlabanie, sekanie, vitanie, spajkovanie, konsStrukc¢né
spajanie dreva, povrchovd uprava drevenych
a kovovych materialov, strojové a progresivne metédy
spracovania dreva, kovov, plastov, samostatna tvoriva
¢innost Ziakov.

V nasledujiicej casti uvddzame ukdzku rozpracovania vykonového a ob-
sahového Standardu ku konkrétnemu ciel'u vzdeldvacej oblasti Clovek
a svet prdce

Ciel' - vyuZivat' vedomosti z oblasti vedy, techniky, technickych mate-
ridlov a rozvijat’ zrucnosti pri realizdcii vlastnych ndvrhov a podpo-
rovat’ inovativne myslenie.

Ciel' pre 1. cyklus: ziskat’ poznatky o réznych prirodnych a tech-
nickych materidloch, pracovnych postupoch, ktoré su v rdmci vyvi-
nového hl'adiska pre Ziaka déleZité.

Ziak vie/dokaze:

e ziskavat poznatky o réznych prirodnych a technickych materidloch,
pracovnych postupoch, ktoré si v radmci vyvinového hladiska pre
ziaka délezité,

e porovndvat rézne druhy povolani, pricom md redlnu predstavu o ich
pracovnej ndplni,

e byt motivovany pre prdcu na ndpade a venovat mu primerant
pozornost,

e na zdklade ndpadu navrhnut jednoduchy produkt.
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Ukazka naplnenia vykonového standardu ,ziskat poznatky
o prirodnych a technickych materidloch, pracovnych postupoch, ktoré
st v ramci vyvinového hl'adiska pre Ziaka déleZité.” cez jednotlivy kom-
ponent a obsahovy Standard.

Tabulka 2: Ukazka naplnenia vybraného uciva z vykonového Stand-
ardu

Komponent Tematicky celok

Technika - poznavanie vlastnosti modelovacich mate-
ridlov,

- poznavanie vlastnosti a moznosti vyuzitia
prirodnych, technickych ako aj odpadovych
materialov,

- papier akartdn: druhy, vlastnosti, zakladné
suroviny na vyrobu papiera, vyuzitie,

- textil - zakladné druhy, vlastnosti, spraco-
vanie, moznosti a spdsoby vyuzitia,

- drevo - mechanické vlastnosti, zaklady
opracovania a vyuZitie,

- kovy- druhy, vlastnosti, spracovanie
a moznosti vyuzitia,

- plasty - druhy, vlastnosti, triedenie, druhotné
vyuzitie, poznavanie na zadklade informécii na

obaloch vyrobkow.
Kariérova - charakterizovanie vybranych povolani,
vychova - poznavanie vlastnych zalub a hodnét.
Podnikavost’ - stanovenie cielov a tvorba napadu,
a iniciativnost - zdaklady finan¢nej a ekonomickej gramotnosti

pri navrhu produktu.

Zamerom vzdeldvacej oblasti Clovek asvet prace je naplnit’ ciel,
ktorym je rozvoj doménovej technickej gramotnosti Ziakov. Tento je
v zmysle rozvoja predmetnych gramotnosti rozdeleny na Ciastkové
ciele pre jednotlivé cykly vzdelavania tak, aby bola zabezpecena
gradacia v sulade s rozvijajicim sa myslenim Ziaka.

V tabul'ke 3 uvadzame priklad gradacie vzdelavacich ciel'ov pre jed-
notlivé cykly v rdmci komponentu Technika
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Tabul'ka 3 Graddcia vzdeldvacich ciel'ov naprie¢ cyklami v komponente
Technika

1. cyklus | Hlavny ciel pre 1. cyklus méZeme charakterizovat ako
elementarny rozvoj technickej gramotnosti. V ramci
prvého cyklu sa oc¢akava, Ze Ziaci na tejto Grovni rozvoja
predmetnych gramotnosti disponuju urcitymi Ciastoc¢ne
rozvinutymi predstavami o prirodnych a technickych
materidloch, o pracovnych ¢innostiach a v znamych
situaciach vedia poskytnit mozné vysvetlenia elemen-
tarnych javov a zdkonitosti v technike. Tito Zziaci su
schopni jednoduchého uvazovania o mozZnostiach
vyuzitia pracovnych zrucnosti a navykov v roznych ob-
lastiach I'udskej ¢innosti.

2. cyklus | Hlavny ciel pre 2. cyklus m6zeme charakterizovat ako
rozvoj sposobilosti identifikovat technické problémy v
roznych situaciach, poznat svoje silné stranky, prijat
a vyjadrit' spatnua vazbu. Ziaci s schopni vybrat fakty
avedomosti potrebné na vysvetlenie jednoduchych
technickych zariadeni, vytvorit systém v osobnych
a pracovnych materialoch. DokaZzu sa orientovat v tech-
nickych pojmoch. Tito Ziaci dokdzu nadobudnuté ve-
domosti vyuzit pririeSeni jednoduchych problémov,
ktoré su technologického charakteru.

3. cyklus | Hlavny ciel pre 3. cyklus m6zeme charakterizovat ako
rozvoj technickej gramotnosti. Ziaci by mali dokazat
tvorivo a s aplikaciou spravnych technickych postupov
navrhovat, realizovat' a vyhodnocovat produkty svojej
Cinnosti. UcCia sa oboznamovat apracovat s
materialmi a technolégiami na ich opracovanie. Ziaci sa
ucia nielen pouZzivat technické zariadenia, predmety ale
ich aj navrhovat, zhotovovat ahodnotit. Ucia sa
analyzovat svoje tvorivé a technologické schopnosti a
tym rozvijaju svoju technickd gramotnost

Cielom realizovanych zmien vo vzdelavacich Standardoch je
zabezpecit efektivnejsi rozvoj technickej gramotnosti v celej jej
komplexnosti. Prakticky to znamena sustredenie sa nielen na obsabh,
ale aj na poznavacie procesy. Zakladnou zmenou je snaha zladit
obsahy a zdmery nového ué¢ebného predmetu Clovek a svet prdce na
primarnom a niZSom strednom vzdeldvani v sti¢asnej Skole tak, aby
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spolo¢né usilie ucitelov viedlo k funkénym, vbeZnom zivote
vyuzitelnym poznatkom. Vystupom vzdeldvania vo vzdeldvacej
oblasti Clovek a svet prdce by malo byt nadobudnutie a aplikovanie
zakladnych technickych spdsobilosti Ziakov v beZnom Zivote.

1.2 Prierezové gramotnosti vo vztahu k VO

Obsahové a vykonové vzdelavacie Standardy su koncipované tak, aby
boli prepojené s prierezovymi gramotnostami ako je Citatel'ska
avizualna gramotnost, digitdlna gramotnost, finan¢na gramotnost,
environmentdlna gramotnost, ako aj obcianska a socidlno-emo-
cionalna gramotnost.

Pomocou citatel'skej a vizualnej gramotnosti u¢ime ziaka porozu-
miet roznym poznatkom ¢i uz o prirodnych, alebo technickych mate-
ridloch, oich vlastnostiach ako aj pracovnych postupoch, ktoré su
v ramci vyvinového hl'adiska pre dieta dolezité. Uvedené nadobud-
nuté prirodovedné poznatky dokaze ziak ndasledne vyuzivat pri
vybere materidlov a nastrojov pouzivanych pri rieSenf réznych tech-
nickych otazok a pri realizovani ¢i uz jednoduchych, alebo zlozitejsich
projektov pomocou primeranych technik a technolégii. Vo vzdelava-
cej oblasti Clovek a svet prdce sa vytvarajt rézne nacrty, ktoré si po-
trebné na konstruovanie vyrobkov. Toto je bez Citatel'skej a vizualnej
gramotnosti nepredstavitel'né. Rovnako ju ziaci vyuZzija pri Studovani
navodov a ndmetov pri konstruovani mechanickych, elektronickych
ako aj robotickych strojov, pristrojov a objektov, ako aj pri zapajani
jednoduchého elektrického obvodu. Ziaci si pomocou nej dokaZu sa-
mostatne vyhl'adat a vyuZit poznatky o roznych vynalezoch, objavoch
a patentoch, ktoré nasledne moézu vyuzit' ¢i uz pri tvorbe technickej
dokumenticie k vlastnému jednoduchému vyrobku, alebo pri sam-
otnej vyrobe svojich projektov. Pred kazdym vykonanym experimen-
tom musia ziaci nadobudnut vedomosti o vybranych vlastnostiach
réznych druhov materialov, aby ich mohli navzajom porovnat, rozlisit
anasledne zd6vodnit, z akého dévodu si dany material na vyrobu
svojho vyrobku vybrali.

Digitalnou gramotnostou u¢ime Ziaka ziskavat poznatky o réznych
materialoch, pracovnych postupoch, ¢innostiach a profesiach ako aj
pri rieSeni technickych otdzok prirodovedného vzdeldvania. Na za-
klade tychto poznatkov ziak dokaze vyuzit zakladné vlastnosti tech-
nickych materiadlov ako je papier, kartén, lepenka, textil, drevo, kovy
a plasty, definovat’ ich sposob vyroby, vyuZitie, ako aj samotnu re-
cyklaciu. Pomocou nej dokdZe Ziak vytvorit naért jednoduchého
vyrobku, na  zaklade ktorého je mozZzné  nasledne
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vyrobok skonsStruovat. Pomockou mozZe byt ziakovi aj moZnost
vyuzitia umelej inteligencie pri rieSeni ré6znych technickych problé-
mov s naslednym sledovanim a pomenovanim rozdielov, resp. vyhod
a nevyhod modernych komunikac¢nych digitalnych a multimedialnych
prostriedkov. Digitdlnu gramotnost Ziak preukaze aj pri prezentovani
a obhdjeni si vysledkov svojej prace ¢i uz v oblasti vyhl'adania a
vyuzitia poznatkov o rdéznych vyndlezoch, objavoch a patentoch,
tvorbe dokumentiacie a vizualizacie vlastného vyrobku, jednoduchej
konstrukcie alebo dizajnu svojho navrhu anaslednej prezentacie
svojho vyrobku pred celou skupinou. Ziak dokaZe nasimulovat 2 D zo-
brazenie telesa v digitalizovanej verzii s vyuzitim digitalnych techno-
16gii ako je napr. virtudlna elektronicka stavebnica alebo si vytvorit
svoj vlastny jednoduchy elektricky obvod. Vyuzitim umelej inteli-
gencie si dokaze overit svoje navrhy a prostrednictvom inych zdrojov
ich kriticky posudit. Rovnako je schopny pouzitim umelej inteligencie
identifikovat potencidlne nebezpecenstvo pri praci so strojmi,
zariadeniami, robotmi a dokaze vytvorit zoznam pravidiel a postupov
k odstraneniu jednoduchych poriuch napr. vbytovej instalacii
pri dodrzani vSetkych pravidiel bezpecnosti a ochrany zdravia pri
préci.

Vyuzitim finan¢nej gramotnosti si Ziaci vedia navrhnat a nasledne
zrealizovat’ jednoduché projekty a konStrukcie modelov s vyuZzitim
primeranych technik, technolégii a materidlov. Vedia si vybrat
vhodny materidl, aby samotny skonStruovany vyrobok nebol pre-
draZeny, ale aby zaroven spiiial poZiadavky naii kladené. Svoju fi-
nancnd gramotnost dokaze zZiak zapojit aj pri vybere napr. pohonu
daného zariadenia, pricom mdéze vyuzit r6zne obnovitelné, ¢i neob-
novitelné zdroje energie. Rovnako chape, Ze recyklovanim, sepa-
rovanim azneSkodiovanim vybranych technickych materidlov
dokaZe nie len poméct Zivotnému prostrediu ale vyuZzitim tychto
druhotnych surovin uSetrit financné prostriedky. Aj pri vybere stro-
jového opracovania nim navrhnutého jednoduchého vyrobku musi
brat do uvahy finan¢né zatazenie navrhovanej technoldgie. Ziak si
dokaze na zaklade energetického Stitku vypocitat spotrebu a financ¢né
naklady na prevadzku strojov a zariadeni pouzivanych v domacnosti
a podl'a toho sa spravat ako uvedomely spotrebitel’.

Ked'Ze kultirny vyznam, estetika a samotny dizajn vyrobku méze byt
rozdielny podla oblasti, pre ktort dany vyrobok vyrabame, vyuZitim
interkultirnej, medidlnej a ob¢ianskej gramotnosti dokaze zZiak
vytvorit taky produkt, ktory je vhodny prave pre dand kultdru
aregion. Svoje navrhy dokaze nasledne pred publikom prezentovat
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avyzdvihnit prave rozdiely vjednotlivych medzikultirnych
vztahoch. Interkultirnu gramotnost rozvijame napriklad pri ziska-
vani poznatkov o pracovnych ¢innostiach a profesiach s akcentom na
obec aregion, medialnu gramotnost zase pri ziskavani poznatkov
o vyuzivanych materialoch, pracovnych postupoch a ¢innostiach ako
aj pri vybere vhodnych technickych materialov a nastrojov na zhoto-
venie jednoduchého tradi¢ného vyrobku podl'a regionélnej predlohy.
Vplyv techniky na Zivotné prostredie si vyzaduje znalost aj environ-
mentalnej gramotnosti. Ztohto dovodu vo vzdelavacej oblasti
Clovek a svet prdce venujeme pozornost’ aktivnemu podiel'aniu sa na
eliminacii znecistenia Zivotného prostredia, recyklacii, separovaniu
a zneskodnovaniu vybranych technickych materialov ako je papier,
karton, lepenka, textil, drevo, kovy, plasty atd. VyuZzivanim ob-
novitelnych zdrojov energie, zberom, triedenim a likvidaciou ne-
bezpecného elektroodpadu, ¢i zvazenim dopadu réznych pohonov na
zivotné prostredie vedieme ziakov k environmentalnej gramotnosti
a k pozitivnemu pristupu k Zivotnému prostrediu. Pri konstrukcii jed-
noduchych objektov dokazu zZiaci napr. aj pouzitim umelej inteligencie
identifikovat a riesit problém suvisiaci s ochranou zivotného prostre-

Iy

dia a predchadzaniu environmentalnych zatazi na zivotné prostredie.

Pomocou socialnej a emocionalnej gramotnosti u¢ime Ziaka pred-
stavit' svoj konStrukény navod, resp. svoj vlastny navrh rieSenia tech-
nickych problémov s ohl'adom na dizajn, estetické kvality, kultdrny
vyznam a celkovo ochranu zivotného prostredia. Svoje navrhy ziak
dokaZe bez problémov prezentovat a obhdjit' vysledky prace pred
skupinou. Vie sa spravat ako uvedomely spotrebitel a vyuzit vSetky
nadobudnuté vedomosti k tomu aby kriticky posudil svoju ¢innost
a dokazal spolupracovat vo zdielanom pracovnom prostredi.

Prispevok bol finan¢ne podporeny projektom KEGA 004UMB-4/2024.
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MIXTURE RULE FOR TERMOGRAVIMETRY,
DILATOMETRY AND THERMOMECHANICAL ANALYSIS

Igor STUBNA, Marek MANIK, SK

Abstract: The mixture rule for thermogravimetry, thermodilatometry
and Young’'s modulus was derived. A raw mineral mixture used in ce-
ramic industry was used as an example for this derivations. The mix-
ture rule for Young’s modulus was derived for two different arrange-
ments of fictive prisms made from the minerals components. The for-
mulae formally equivalent to Reuss modulus and Voigt modulus were
obtained.

Keywords: mixture rule, thermogravimetry, thermodilatometry,
elastic modulus

1 Introduction

A mixture of different materials, for example different minerals in ce-
ramic industry and pottery, is used to gain desired properties of the
final product. The mixture rule is a weighted mean used to predict a
theoretical value of the final property of the mixed or composite [1]. If
the final, mixed, model can be represented from spatially oriented
parts, the mixture rule provides a theoretical upper- and lower-bound
on properties such as the elastic modulus and electrical conductiv-
ity. If the mixed model does not have an anisotropy, e.g. mass, only one
quantity characterizes the final property. The only parameter which
is taken into account is amount of each component and its property.

Let the model consists of the three different minerals which are com-
mon in ceramic industry, i.e. the body (model) represents a mechani-
cal mixture of three phases. When the body is mechanically loaded, or
heated, it is assumed that its properties change without a restraint
and no mutual interactions between phases take place. It is consid-
ered that one phase does not change the properties of the other
phases during heating, i.e. the properties of the phases develop inde-
pendently.

The goal of this contribution is derivation of the mixture rule for the
system of kaolinite, illite, quartz, feldspar and water which is under
heat treatment.
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2. The mixture rule for thermogravimetry (TG)

Let the clay sample, for simplicity, be a cube of the mass mo. The sam-
ple contains particles of four mineral phases - illite, kaolinite, quartz,
and feldspar and water. The initial masses of these phases are mor, mox
,moq, mor and mow and their parts in the sample are v, =m,, /m,,

Ve =Mg /My, Vo =My /My, Ve =M /My, vy, =mg,, /m,
When the sample is heated from the initial temperature ¢t to ¢, illite,
kaolinite and water change their mass in the sample but quartz and
feldspar do not contribute to the mass loss. They are not registered by
the TG analyzer, so there is no meaning to consider them. The mass of
the variable components
m = (m0| _Aml) + (mOK - AmK) + (mow _Amw)

(1)
The sample made from the same, not separated components, has a
mass at the temperature t
m=m, —Am,

(2)
which has to be equal to the mass expressed by Eq. (1). Comparing Eq.
(1) and Eq. (2)

Am Am Am A
B R G e G R
(3)

After simple transformations

(1—A—mJ v, (1— Am, J+VK (1— Ay J+vW (1— Ay, j
mO m0| mOK mOW

(4)

Since v, +v, +v,, =1 is valid for the variable components, we

obtain

Am Am Am A Am & Am

— =V, —+v, —K 4y, My o AW Z —

m, my, Mok Mow m, My
(5)

Eq. (5) is the mixture rule for the relative mass change of the sample
components which changes their mass. The partial relative mass loses
can be measured using TG analyzer in separate experiments.
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3 The mixture rule for thermodilatometry (TD)

Let the sample, for simplicity, be a cylinder with the uniform cross-
section. The sample contains particles of three phases - illite, quartz,
and feldspar. Their volumes are Vi,, Vq and Vr . If we could separate
these three phases and form cylinders from them, then their lengths
are i, lq and Ir. When the sample is heated from the initial tempera-
ture to to ¢, the length of the sample at temperature t is the sum
=1+l +1c = (g, +AlL) +(Ipg +AlG) + (I +AlL) -, (6)
where loj, log, and lor are the initial lengths at temperature to. A6, Alg
and Alr are changes of the length induced by heat. For the sample
made from mixed, not separated components, its length after heating
is

=1, +Al. (7)

Both samples are equivalent if they reach the same length [ at temper-
ature t. Then

| Al
1+£I=Iﬂ(1+A—I'J+£(1+—Q]+IO—F[1+A—IFJ . (8)
IO IO |0| IO IOQ IO IOF

Let v, =lg, /1y, Vg =loq/ly , and v, =1, /1, representthe illite,
quartz, and feldpar parts in the whole volume of the sample. These
parts are usually expressed as numbers v, <1, Vo <1, Ve <1, and

Vi +Vg +Vp = 1. Then Eq. (8) can be written as

Al Al Al Al Al & AL
—=v, v, —2+v.—F ,  or —=zvi—' -(9)
ly Lo, IOQ loc 0o i<l IOi

Terms Al /l,,, AIQ/loQand Al /1, aretherelative thermal ex-

pansions of the components, they can be measured with dilatometer
in separate experiments. Eq. (9) is the mixture rule for the relative lin-
ear expansion. Eq. (9) can be rewritten using the linear thermal ex-
pansion coefficients (LTEC). It follows from Eq. (9)

1Al 1 Al Al 1 Al
—— =V, ——+V Ve —

oy, == QL_QJr =, (10)
I, At lo, At log At loe At
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Al
where terms lA—I, iA—I', L—Q, iA—IF are LTEC of
lp At 1y, At 1, At I At

the mixed sample and LTEC of illite, quartz and feldspar.
n
a=V\a, +Vq0q +Vea ,  generally a= Z:Viai
i=1

(11)

The same result, but for two minerals creating a concentric compound
sphere was obtained in [2]. The expansion of the compound sphere
(core and cladding) during its heating was solved as a thermoelastic-
ity problem. If the material parameters are constant in the considered
temperature region and if Young’s moduli E1 ~ E2, and Poisson’s ratios
1 = s but LTECa1 # a2, the final LTEC of the two phase solid de-
pends only on the volume ratio of the core and the cladding. A formula

o =V,q, +V,a,, where vi and vz are parts of the phase 1 and phase

2 in the material and ¢ is the coefficient of the linear thermal expan-
sion of the compound material. The assumption that E1 ~ E2 and o1 #
a2 is not physically correct. The both parameters, Young’'s modulus
and LTEC, depend on interatomic distances. It follows from the simple
model of two atoms with the potential energy concerning anharmon-
icity of thermal vibration of the atoms. As it follows from theory, the
relationship between LTEC and Young’s modulus is o =1/E (see
e.g.in [3, 4]). Consequently, LTEC and Young’s modulus are not mutu-
ally independent. Despite the physical incorrectness of the assump-
tion E1~ Ez2 and on # o2 the formula (9) and (11) is generally accepted,
e.g.in [5].

4 The mixture rule for Young’s modulus

Let the sample, for simplicity, be a prism with the uniform cross-sec-
tion and the sample contains three phases - fine grains of illite, quartz
and feldspar. Their volume parts in the sample are /1, Vq and Vr. The
phases can be fictively separated, and from them two basic models can
be made: a) the separated phases form three prisms of the same cross-
section with the lengths of the illite, quartz and feldspar parts I, loand
[r; b) the phases form three prisms of the same length and different
cross-sections Si, Sq, Sr. These models are undergone to loading force
which generates the compressive stress along the sample axis.
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In the case a), the length of the sample under compressive stress is a
sum

=1, +1g +1 = (I —AL) + (log — Alg) + (I —Al,) ,
(12)

where lo;, loq and lor are initial lengths. Al1, Algand Alr are their changes
induced by the stress. For the sample made from the mixed, not sepa-
rated mineral components, its length under the stress is

=1, —Al.

(13)
Both samples are equivalent if they reach the same length [ at the same
stress. Then

1_ﬂ='ﬂ[1_A_hj+u_o(l_&J+u_F(l_A_uj

IO IO I0| IO IOQ IO IOF

(14)

Let be denoted V, =y, /1y, v, =loq /1y and Ve =l /1, as the rela-

tive parts of illite, quartz and feldspar in a whole volume of the sam-

ple. These parts are usually expressed as numbers V| < 1 Vo <1,

Ve < 1. The term Al /|0 represents deformation of the investigated

sample and A|| /|0|, Alg /4o Al /1, arerelative deformations
of the illite, quartz and feldspar parts. From Hooke’s law it follows
—Al/lo =—clE ) e —AlF/|0F =—O'/EF , where — 0O is the

compressive stress and E, Ej, Eq, Er are Young’s moduli. Then Eq. (14)
can be written as

1-Z =y 1-Z vy 1-Z [y 1-Z
E E, E, E,

(15)
Since V| +Vq +V¢ =1, we have
1
E = 1 = ER ) or ER = -
V| VQ VF L
E, E, E 7 E
(16)
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Eg. (16) is the mixture rule for Young’'s modulus, also known as in-
verse mixture rule. It is formally equivalent to Reuss modulus (this
modulus was derived for composite material when the stress is ori-
ented perpendicularly to fibers).

In the case b), the loading force divides into three parallel forces that
act on the parts of illite, quartz and feldspar, i.e. F=F, + Fo + Feoor

0S=0S,+0,5,+0:S: , or o=0, %-I—O'Q—+O'F— ,
(17)

where v, =S,/S, Vo = SQ /S, v, =S /S are volume parts of il-
lite, quartz and feldspar in the investigated sample.

Because the change of the length of the sample is the same for the
every part, from Hooke’s law it follows

—Al/ly =-0,/E, =-0,/E, =-0/E (the minus sign indicates

that the stress is compressive and the strain is compression). The
same is valid for the investigated sample: —Al/l, =—-o/E. The Eq.

(17) can be written as
n
E=vE +VvoE,+ViE =E, generally E, = Zvi E,
i1

(18)

Eg. (18) is another form of the mixture rule for Young’s modulus. It is
formally equivalent to Voigt modulus (this modulus was derived for
composite material when the stress is oriented parallel to fibers).

Young's modulus value is the simple arithmetic mean (so-called Voigt-
Reuss-Hill average) [6, 7]
Er +E,

2

E:
(19)

5 Conclusion

The mixture rule for thermogravimetry, thermodilatometry and
Young’s modulus was derived. A raw mineral mixture used in ceramic
industry was used as an example for this derivations. The mixture rule

for Young’s modulus was derived for two different arrangements of
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fictive prisms made from the mineral components. The formulae for-
mally equivalent to Reuss modulus and Voigt modulus were obtained.
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COMPARING PHOTOGRAMMETRY APPS FOR
SMALL OBJECT CAPTURE IN THE CLASSROOM

Gergely KOCSIS, Ondrej TAKAC, Krisztina CZAKOOVA,
Bence PASZTOR, Gabor KISS, SK

Abstract:

This study presents a comparative analysis of the 3D models gener-
ated by three different photogrammetry applications, focusing on the
quality and accuracy of the resulting 3D scans. The applications exam-
ined in this study include Luma Al: 3D Capture, Polycam 3D Scanner
& Editor, and the so called 3D Scanner App. All of these apps are
widely accessible via the Apple App Store and Google Play. We tested
Luma Al and Polycam on an Android smartphone, while the 3D Scan-
ner App was tested on an iOS device due to its use of LIDAR technol-
ogy, which is available on Pro Apple models. The applications were
intentionally tested under favorable lighting conditions to scan small
mineral samples, and their results were compared. Based on this anal-
ysis, we also explored the educational potential of these applications.

Keywords:
artificial intelligence, luma ai, polycam, photogrammetry, 3D model-
ing

1 Introduction

As an introduction, let's examine in broad terms what photogramme-
try is.

Photogrammetry is a technique that uses photography for precise
measurement and 3D modeling, commonly used in mapping and geo-
graphic analysis. It includes aerial photogrammetry, which gathers
images from planes or drones, and terrestrial photogrammetry, which
relies on ground-level photography. This method finds application in
geography, architecture, archaeology, and forensics, providing valua-
ble data for mapping, reconstruction, and documentation. There is a
notable process used in photogrammetry, called triangulation. This is
a key process, involving the use of overlapping images to calculate ac-
curate distances and dimensions. This technique aids in creating pre-
cise and scalable 3D models. [1]
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The rapid spread of Al has already appeared in photogrammetry.
Many 3D scanner applications use artificial intelligence in their oper-
ation. For example, in the scanning process, in the creation of an AR
view or also in the rendering process. One of the applications used
during our research, the so called Luma Al: 3D Capture, specifically
applies Al assistance during rendering to create the most detailed and
realistic 3D model possible.

Luma Al uses NeRF (Neural Radiance Fields) technology for 3D cap-
ture, offering highly detailed 3D models from multiple angles using
photos. This technique allows users to scan objects with a mobile app,
typically an iPhone or an Android phone, and convert them into 3D
models through Al-powered processing. The app is capable of gener-
ating accurate reflections, lighting, and textures. [2]

Recent advancements in GPUs and Al, such as NVIDIA’s RTX technol-
ogy, have greatly accelerated the processing, enabling faster, more de-
tailed models used in areas like game design, architecture, archaeol-
ogy, and virtual reality. Photogrammetry offers a non-invasive way to
document and reconstruct environments or objects, ensuring preci-
sion and real-world accuracy. [3]

In summary, we can say that photogrammetry deals with the digitali-
zation - 3D scanning of real objects, and as in many other industries,
Al is increasingly playing a role here.

2 Tools and Research Process

We performed our experiment indoors in good lighting conditions.
We purposefully chose small objects as the subject of our scans, since
small objects in terms of size are more likely to occur in the educa-
tional process and in classrooms.
During our three scans, the light conditions of the room did not change
and the position of the scanned objects did not change either.
Used devices and materials:

- Samsung Galaxy S22 Ultra 256

- iPad Pro 12.9 2020 256

- Amethyst and Pyrite mineral sample

- Luma Al: 3D Capture (android)

- Polycam 3D Scanner & Editor (android)

- 3D Scanner App (i0S)
We performed our first scan with the 3D Scanner App [4] on an i0S
device (iPad Pro), as this application uses the LIDAR sensor of the Ap-
ple device during the scanning process. We performed our second and
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third scans with the Luma Al [5] and Polycam [6] applications on an
Android device (S22 Ultra), since these applications do not require a
special sensor for their use. As a result, they can be more suitable for
use during educational processes.

We used amethyst and pyrite mineral samples as the subjects of our
scans, due to their small size, surface fragmentation and reflective tex-
ture. These properties are all a challenge during 3D scanning. The per-
fect conditions for 3D scanning cannot always be ensured during the
educational process either.

Amethyst is a purple variety of quartz, with very widespread occur-
rence, it is commonly used in jewellery and for decorative purposes
as well. [7] Pyrite is a very common mineral, it has yellow - metallic
colour and cannot be scratched with a fingernail or pocket knife. This
distinguishes it from gold. [8]

Figure 1: The scanned objects, Amethyst and Pyrite mineral samples

Before starting the experiment, our hypothesis was that the applica-
tion using the LIDAR sensor (the 3D Scanner App) would produce the
worst results, while the other two, which generate the 3D model
through Al or software, would give usable results.

2.1 First scan: 3D Scanner App

The first scan was performed with the 3D Scanner App. We used the
application on an iPad Pro device, because of the LIDAR sensor found
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on it. The application offers the possibility of object scanning and area
scanning modes, we used both methods for the creation of the 3D
model of the minerals. The rendering took about 15 seconds for both
modes and used the iPad's local computing resources.

Max Depth 2.8 m Resolution®™ 9 mm

Figure 2: Minerals for 3D scanning in the viewfinder of the 3D Scanner
App

Figure 3: 3D Scanner App in object scanning mode

168



XXXVII. DIDMATTECH 2024, ]J. SELYE UNIVERSITY
FAcCULTY OF ECONOMICS AND INFORMATICS

Figure 4: 3D Scanner App in area scanning mode
2.2 Second scan: Luma Al

The second scan was performed with the Luma Al application on an
Android device (S22 Ultra). This application used an AR view to per-
form the scanning, placing a virtual dome around the scanned objects.
The user had to walk around this dome with the device for the scan to
take place. The application performed the rendering in the cloud, with
the help of Al. The rendering process took about 30 minutes. The ap-
plication could be closed during this process.

Figure 5: Luma Al during the scanning process, the AR dome per-
fectly covers the objects
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2.3 Third scan: Polycam

The last scan was done with the Polycam application. This application
did not use AR view for the scanning process, only the camera of our
device (S22 Ultra). After we walked around the scanned objects, the
application performed the rendering in the cloud, which took about
20 seconds.

Figure 6: The Polycam application does not use visible AR technology
for scanning

3 Results

During the visual comparison of the received 3D models, we can see
that the 3D Scanner App using LIDAR technology, produced the worst
result. In object scanning mode, the application could not deal with
the segmented surface of the scanned minerals, and the shiny, reflec-
tive surface was also not optimal for LIDAR scanning technology.
Apart from the texture and colour details, the resulting 3D model
failed in almost every other aspect.
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didmattech 2024 object scan

Figure 7: The 3D model created by 3D Scanner App in object scanning
mode

In area scanning mode, the application produced better results. The
resulting 3D model roughly followed the shape of the minerals, the
surface textures and colour details were appropriate. However, the
application could not model the small details, the resulting 3D model
did not contain the segmented surface features of the minerals.

<8 ~ didmattech 20
an . lidmattech 2024

DN - N — N - BESSE-
Fig-

ure 8: The 3D model created by 3D Scanner App in area scanning mode
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The Luma AI application had no problem modeling small objects in
3D. The app also modeled the surrounding area. The resulting 3D
model was sufficiently detailed and contained appropriate colour and
surface data. However, the texture sharpness was low, and the app
could not render the small surface segmentations of the minerals. The
more we zoomed in on the resulting 3D model, the more obvious this
deficiency became.

Figure 9: The 3D model created by Luma Al

During the visual comparison of the received 3D models, we can see
that the best 3D model was created by the Polycam application. The
resulting 3D model was sufficiently detailed and contained appropri-
ate colour data and textures. Bright, reflective surfaces did not cause
any problems for the application, nor did modeling of small details
and the segmented surface of minerals. When zoomed in, the resulting
3D model did not lose its detail.
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Figure 10: The 3D model Figure 11: The 3D model
created by Polycam created is rich in detail

4 Conclusion

During the visual comparison of the obtained 3D models, we can see
that our hypothesis formulated at the beginning of the experiment,
that the app using LIDAR technology will produce the worst results,
was fulfilled. The 3D Scanner App could not create a detailed 3D model
ofthe small minerals, and the reflective surfaces could cause problems
for the LIDAR sensor. Based on this test, we can recommend the ap-
plication for use in area scanning mode.

The other 2 applications (Luma Al, Polycam) created usable 3D mod-
els. Since it may be necessary to create 3D models of small objects dur-
ing the educational process, these 2 applications can produce ade-
quate results based on this test. However, for their use, it should be
taken into account that the rendering time for Luma Al is long (about
30 minutes), and the free version of Polycam allows a limited number
of scans. Beyond these, the use of these applications can certainly
make school lessons more interesting and attention-grabbing.
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OPTIMISING SIMULATIONS USING STEP SIZE
DYNAMICS AND EFFICIENT PROGRAMMING
TECHNIQUES IN EDUCATIONAL ENVIRONMENTS

Roman HORVATH, Jana FIALOVA, SK

Abstract: This paper demonstrates the optimisation of an interactive
simulation of merging dots with dynamically calculated areas and av-
eraged colours. The simulation, implemented using the GRobot frame-
work, employs advanced programming techniques such as efficient
memory usage or algorithmic refinement. By improving movement
logic and optimising colour blending calculations, the simulation
achieves higher performance and more predictable behaviour, suita-
ble for educational purposes. The study highlights the impact of these
techniques in creating accessible and engaging simulations that en-
hance critical thinking and problem-solving skills in learners.

Keywords: simulation dynamics, dot merging algorithms, visual pat-
terns in simulations, interactive educational tools, clustering behav-
iour, performance validation.

1 Introduction

Interactive simulations play a critical role in education, offering learn-
ers a hands-on approach to understanding relatively complex phe-
nomena. This study examines a dot-merging simulation implemented
with the GRobot framework [1, 2]. The simulation begins with 225
coloured dots, each moving randomly and merging upon contact.
Upon merging, the size and colour of the resulting dot are recalculated
based on physical principles.

The paper focuses on two aspects of simulation optimisation:

e Movement dynamics: Analysing the impact of step size and
movement algorithms (nearest vs. random targeting) on merging
duration.

¢ Colour blending: Comparing the performance of the original RGB
blending algorithm with a loop-based alternative.

2 Optimisation Techniques and Experiments

The simulation of merging dots provides a platform to explore various

optimisation techniques, focusing on movement algorithms and com-

putational efficiency. This section discusses the fundamental design of
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the simulation, including the representation of dots and the methods
for determining their interactions. Additionally, it examines the im-
pact of different movement algorithms, the significance of step size on
efficiency, and algorithmic refinements for colour blending [3, 4].
Through comparative analysis, the study reveals key insights into per-
formance improvements and the visual effects of algorithmic choices
[5,6,7].

2.1 Original Simulation Design

Each dot is represented as an independent GRobot with properties
such as position, size, and colour. When two dots come within a
threshold distance, they merge, and their parameters are updated:

e Size: The radius of the merged dot is recalculated as: 13 =
2 2
N o

o Colour: The RGB components are calculated as a weighted average
based on the areas of the dots: C; = (C; -1, +C, - 1p)/(r; +13)
where letter € marks colour component and letter r radius of
the dot.

2.2 Movement Algorithms: Nearest vs. Random Targeting

Two movement strategies were implemented:

* Nearest Dot Targeting: Each dot calculates the distance to the
nearest visible dot and moves towards it.

e Random Dot Targeting: Each dot selects in each step a random
visible dot and moves towards it.

Key Finding: Both algorithms produced identical results regarding
the time required to merge all dots. The decisive factor was step size,
discussed in the following section.

2.3 Impact of Step Size on Merging Efficiency

The step size (jump(stepSize);) determines how far a dot moves
per iteration towards the selected dot before it moves randomly. Ex-
perimental results revealed:

¢ A hyperbolic relationship between step size and merging time:
larger steps resulted in faster completion.
And at the same time:

¢ A linear relationship between the reciprocal step size ( 1/
step size) and merging time.

176



XXXVII. DIDMATTECH 2024, ]J. SELYE UNIVERSITY
FAcCULTY OF ECONOMICS AND INFORMATICS

180

140

time [s]
2

step [pt]

Figure 1: Hyperbolic relationship
between step size and merging time.
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Figure 2: Linear relationship between
reciprocal step size and merging time.

2.4 Algorithmic Refinement: RGB Blending

The original (optimised) algorithm for blending RGB values was com-
pared against a loop-based alternative. The original approach calcu-
lated weighted averages directly, avoiding unnecessary iterations. Ex-
perimental results showed that:

e The original algorithm outperformed the loop-based approach by
approximately 11%.

o Thus, a more straightforward solution was proved more efficient
in this iterative simulation.

Optimised colour merging algorithm:

double ri1 = fl.getRed(), r2 = f2.getRed();
double gl = fl.getGreen(), g2 = f2.getGreen();
double bl = fl.getBlue(), b2 = f2.getBlue();
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double totalWeight = v1 + v2;

int newRed = (int)((rl1 * vl + r2 * v2) / totalWeight);
int newGreen (int)((gl * vl + g2 * v2) / totalWeight);
int newBlue = (int)((bl * vl + b2 * v2) / totalWeight);
setColor(newRed, newGreen, newBlue);

Alternative implementation using arrays and loop:

double[] colorl = {fl.getRed(), fl.getGreen(),
fl.getBlue()};

double[] color2 = {f2.getRed(), f2.getGreen(),
f2.getBlue()};

double[] resultColor = new double[3];

for (int i = 0; i < 3; ++i) {
resultColor[i] = (colorl[i] * v1 + color2[i] * v2) /
(vl + v2);
if (resultColor[i] > 255) resultColor[i] = 255;
}

setColor((int)resultColor[@], (int)resultColor[1],
(int)resultColor[2]);

These results highlight the importance of simplicity in performance-
critical simulations. The optimised algorithm demonstrated greater
computational efficiency but also maintained clarity and ease of im-
plementation. This reinforces the principle that direct and concise ap-
proaches often outperform more complex alternatives in iterative
contexts.

2.5 Movement Algorithms: Nearest vs. Random Targeting

Two movement strategies were implemented:

o Nearest dot targeting: Each dot calculates the distance to the
nearest visible dot and moves towards it.
e Random dot targeting: Each dot selects a random visible dot and
moves towards it.
Key finding: Both algorithms yielded identical results regarding the
time required to merge all dots. The deciding factor was step size, as
demonstrated in the following analysis.

Variant 1: Finding the Nearest Dot

public MovingObjectSimulation findNearest(
List<MovingObjectSimulation> mosList) {
MovingObjectSimulation nearest = null;
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double minDistance = 0;

for (MovingObjectSimulation other : mosList) {
// Exclude self and hidden objects:
if (this == other || other.isHidden()) continue;
if (null == nearest) {
nearest = other;
minDistance = this.distanceTo(other);
} else {
double distance = this.distanceTo(other);
if (distance < minDistance) {
nearest = other;
minDistance = distance;

}
}

return nearest;

}

Usage:
MovingObjectSimulation nearest = findNearest(objectList);
if (null != nearest) {
turnTo(nearest);
jump(stepSize); // Move towards the nearest dot

Variant 2: Finding a Random Dot

Unoptimized version:

public MovingObjectSimulation findRandom(
List<MovingObjectSimulation> mosList) {
List<MovingObjectSimulation> validObjects =
new ArrayList<>();
for (MovingObjectSimulation other : mosList) {
if (this != other && !other.isHidden()) {
// Exclude self and hidden objects
validObjects.add(other);

}

}
if (!validObjects.isEmpty()) {
int randomIndex = (int)(Math.random() *
validObjects.size());
return validObjects.get(randomIndex);

}
return null; // No valid objects found
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Note: Attempting to replace the local list of valid objects with a global
final list that would be cleared each time the method was called de-
creased the algorithm’s performance by 19%. (Which is odd.)

Optimised version (uses GRobotList that already has optimised ran-
dom method):
public MovingObjectSimulation findRandom(
GRobotList<MovingObjectSimulation> mosList) {
int n = mosList.size(); // Number of attempts
for (int i =0; i < n; ++i) {
MovingObjectSimulation random = mosList.random();
if (this == random || random.isHidden()) continue;
return random;

}
return null; // No valid objects found

}

Optimised version outperformed the original one 18 times.

Usage:

MovingObjectSimulation randomTarget =
findRandom(objectList);

if (null != randomTarget) {
turnTo(randomTarget);
jump(stepSize); // Move towards a random dot

Enhanced activity Method with Algorithm Selection

Add a condition to toggle between both algorithms, for example, us-
ing the useNearest setting:

@0verride public void activity() {
MovingObjectSimulation target = useNearest ?
findNearest(objectList) : findRandom(objectList);

if (null !'= target) {
turnTo(target);
jump(stepSize);

}

Ensuring correct input conditions:

e isHidden(): Implements a method that returns true if the dot is
hidden (e.g., after hide() was called).

e distanceTo(): Implements a method to calculate the distance be-
tween the current dot and another dot.
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Advantages of this implementation:

o Flexibility: Allows easy switching between algorithms (e.g., using
the useNearest setting).

o Safety: Excludes hidden dots and avoids self-comparison in calcu-
lations.

¢ Readability: Simple methods for finding target dots are clear and
easily extendable.

Impact of Movement Algorithms on Simulation Efficiency

The experiments revealed that the choice of movement algorithm—
whether targeting the nearest dot or a random dot—does not signifi-
cantly affect the overall merging time. However, the step size
(jump(stepSize);) directly influences the efficiency, with a hyper-
bolic relationship between step size and merging time. Furthermore,
the reciprocal relationship produces a nearly perfect linear graph,
demonstrating that step size and efficiency are inversely proportional.
Optimization Suggestion: Future optimizations could involve dy-
namic step sizes, adapting based on the density of dots or distance to
the nearest dot, potentially improving performance in large-scale sim-
ulations.

Although the choice of neighbour selection method (random or near-
est) did not influence the overall merging time of all dots, the visual
dynamics of the merging process differed significantly between the
two approaches.

In Figure 3, the ongoing merging process is depicted when employing
the random neighbour selection algorithm. Dots exhibited a tendency
to cluster towards the centre of the canvas, resulting in a more cen-
tralised merging pattern.

Conversely, Figure 4 captures the merging process when using the
nearest neighbour selection algorithm. In this case, the dots remained
more evenly distributed across the canvas, with nearest neighbours
merging faster due to their proximity. However, this initial advantage
was counterbalanced by the greater distances between the remaining
dots in the later stages, requiring a longer time for the final few dots
to converge.
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Figure 3: Ongoing merging pro-
cess using the random neighbour
selection algorithm. Dots exhibit
a tendency to cluster towards the
centre of the canvas.
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Figure 4: Ongoing merging pro-
cess using the nearest neighbour
selection algorithm. Dots remain
evenly distributed across the
canvas, with merging occurring

based on proximity.

As a result, the total merging time for both algorithms remained pro-
portionally equivalent despite the contrasting visual effects observed
during the process.

3 Results and Discussion

The experimental results reveal significant insights into the perfor-
mance and efficiency of the implemented simulation algorithms. Step
size was identified as a critical factor in reducing merging time, while
the choice of movement algorithm (nearest or random targeting) had
no measurable impact on overall efficiency. Additionally, the opti-
mised RGB blending algorithm outperformed alternatives, demon-
strating the effectiveness of straightforward computational ap-
proaches in iterative simulations.

3.1 Experimental Results

e Step size analysis: Larger steps reduced merging time signifi-
cantly, following a hyperbolic curve. This insight is valuable for
tuning simulations where efficiency is paramount.

e Movement algorithms: The choice of nearest or random target-
ing had no measurable impact on merging speed, suggesting com-
putational resources can be allocated elsewhere without sacrific-
ing performance.

182



XXXVII. DIDMATTECH 2024, ]J. SELYE UNIVERSITY
FAcCULTY OF ECONOMICS AND INFORMATICS

¢ RGB blending: The direct calculation method was faster and sim-
pler than alternatives, aligning with the principle of favouring
straightforward algorithms in iterative simulations.

3.2 Implications for Simulation Design

These findings highlight the importance of tuning parameters such as
step size over refining complex movement strategies. Future optimi-
sations could include dynamic step sizes, adjusting based on local den-
sity or merging progress.

4 Conclusion

This study underscores the role of experimental validation in simula-
tion optimisation. By analysing movement dynamics and algorithmic
performance, we demonstrated that simple adjustments, such as in-
creasing step size or retaining a straightforward RGB blending
method, can significantly improve simulation efficiency. These in-
sights contribute to the development of robust, resource-efficient sim-
ulations for educational purposes.
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ICT in education and subjects
teaching

IKT vo vzdelavani a vyucovani
roznych predmetov
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MS POWERPOINT VO “FLIPPED CLASSROOM”

11diké PSENAKOVA, Karin MELICHERCIKOVA, SK

Abstrakt: Pri tvorbe vzdelavacich materidlov vo forme videonahra-
vok uréenych na vyuc¢ovanie pomocou metédy ,flipped classroom” je
moZzné pouZit rozne softvérové nastroje, medzi nimi aj sticast’ balika
MS Office PowerPoint. NovSie verzie tohto programu umoziiujd na-
hravanie nielen samotnej prezentacie, ale aj hovoreného slova, ktoré
prezentaciu mdZe vhodne dopliiat. V podstate sa vytvori akoby vide-
onahravka, a td je mozné pouzit pre domacej priprave studentov pri
vyucbe formou prevratenej triedy. V ¢lanku strucne charakterizujeme
samotnu metodu ,flipped classroom®, uvedieme niektoré nase skuse-
nosti s vyucovanim touto metdédou a kratko opisSeme aj postup ako
pripravit video pomocou PowerPointu.

KIicové slova: MS PowerPoint, prevratena trieda, vzdelavaci mate-
ridl, videonahravka

MS POWERPOINT IN A FLIPPED CLASSROOM

Abstract: When creating educational materials in the form of video
recordings intended for teaching through the flipped classroom
method, various software tools can be used, including Microsoft Office
PowerPoint. Newer versions of this program allow not only the re-
cording of the presentation itself but recording of speech as well,
which can effectively complement the presentation. Essentially, this
results in a video recording that can be used by students for home
preparation in flipped classroom teaching. In this article we briefly
characterize the flipped classroom method, we present some of our
experiences with teaching using this approach and describes the pro-
cess of preparing video using PowerPoint.

Keywords: MS PowerPoint, Flipped Classroom, Educational Material,
Video Recording.

1 Uvod

V sucasnosti, ked sa technolégie stavaju neoddelitelnou sucastou
vzdelavacieho procesu, pedagégovia su ndteni hl'adat nové pristupy
vyucby, ktoré lepSie reflektuju potreby a navyky dneSnych studentov.
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Jednym z takychto inovativnych pristupov je aj obratena trieda (flip-
ped classroom). V tomto modeli tradi¢na vyucba prebieha opacne, to
znamend, ze Studenti ziskavaju teoretické vedomosti samostatne,
Casto formou domdcich uloh alebo vopred pripravenych ucebnych
materialov, a samotna vyucovacia hodina je venovana aktivnemu pre-
cvicovaniu uciva, diskusii a rieSeniu praktickych tloh. Tento pristup
nielenZe motivuje Studentov k va¢Sej samostatnosti, ale umoziuje im
tiez ucit sa vlastnym tempom a osvojovat' si u¢ivo a nadobtidat nové
vedomosti aj prostrednictvom diskusii ¢i spoluprace.

MS PowerPoint mdze byt pri vzdeldvani formou obratenej triedy
vel'mi uzito¢nym ndastrojom. U¢itelia méZu pomocou neho pripravo-
vat' vizudlne pritazlivé prezenticie s jasnou Struktirou a s prvkami,
ktoré ul'ahCuju porozumenie obsahu. Prezentidcie mézu obsahovat
multimedialne prvky, interaktivne odkazy, videa alebo dokonca aj jed-
noduché kvizy, ktoré umoznia Studentom overit’ si pochopenie uciva
eSte pred tym, ako pridu na hodinu. Takéto prezentacie su idedlne na
to, aby si Studenti v domacom prostredi pred vyucovanim nastudovali
dolezity obsah, ktory im da zadklady pre nasledné hlbsie skimanie
témy a diskusiu v triede.

2 Flipped Classroom

V pedagogickej praxi sa pojem ,flipped classroom* v slovencine pou-
ziva ako prevratena alebo obratena trieda. Dolezité je vSak to, Ze tento
sposob (metdda, forma) prindsa zmenu do tradicnej triedy, pretoze
invertuje jej Struktdru. U¢ebné materidly su Studentom poskytnuté
vopred, napr. vo forme videi, ktoré si Studenti preStuduju pred pre-
zen¢nou vyucbou. Tento pristup umoznuje vyuzit ¢as v triede na in-
teraktivne diskusie, interaktivne aktivity a putavé ulohy. Prevratena
trieda umoziuje efektivnejsie vyuzitie vyucovacieho Casu, pretoze sa
zameriava na prakticku aplikaciu vedomosti pocas vyucovacej hodiny.
(Psenakovs, I, PSenak, P.& Sz6kol, 1., 2024)

Cielom prevratenia triedy je vytvorit v uCebni interaktivnejsie a dy-
namickejsie vzdelavacie prostredie. Okrem toho umoznit Studentom
napredovat vlastnym tempom v uceni a uc¢itelom moznost’ prisposo-
bit obsah predmetu Specifickym potrebam kazdého Studenta.

3 MS PowerPoint

Myslime si, Ze aplikaciu Microsoft PowerPoint netreba predstavovat,
pretoZe je to znamy program pouZivany na tvorbu prezentacii.
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3.1 MS PowerPoint v prevratenej triede

MS PowerPoint sa najcastejSie vyuziva na predstavenie rézneho ob-
sahu na réznych férach, ako napriklad na konferenciach alebo na pre-
zentacidch produktov. V pedagogickom procese si ucitelia pomocou
vytvorenych prezentacii v PowerPoint zvySuji nazornost svojich
prednasok a cviceni. Tento spdsob prezentacie u¢ebného materialu je
mozné vyuzit' tak pri klasickom vyucovani na prezencnej hodine ako
aj pri vzdelavani formou ,flipped classroom“. Ak ucitelia poskytnu
Studentom pripravené prezentacie uciva vopred, potom si ich v ramci
domaceho samostidia m6zu nastudovat.

Niekol'ko spdsobov pouzitia MS PowerPoint v prevratenej triede:

1. Vytvorenie interaktivhych prezentdcii. PowerPoint umoznuje pri-
davat multimedialne prvky, ako st vide3, audionahravky a odkazy
na online zdroje. Do prezentacie s vysvetlenim zakladnych koncep-
tov uciva, ktoru si Studenti pozri doma, je vhodné pridat otazky
na zamyslenie alebo kvizy, aby sa udrzala ich pozornost a zamys-
leli sa nad obsahom.

2. Vytvorenie screencastov a video-lekcii. V najnovsich verziach Po-
werPointu je mozné nahrat narozpravanu prezentaciu, v ktorej je
mozné vysvetlit kIicové pojmy alebo postupy. Komentar sa da pri-
dat k jednotlivym snimkam, alebo je mozné pouzit funkciu na za-
znam obrazovky. V podstate su to videonahravky, doplnené so
zvukovym (hovorenym) komentarom. Tieto vided moZu Studenti
pozerat doma vo svojom tempe. Je to jeden z najjednoduchsich
sposobov ako vytvorit nahravku pomocou softvéruy, s ktorym ve-
dia pracovat’ aj menej informaticky zdatni pedagoégovia. Takato vi-
deonahravka moZe pre Stddium poslazit rovnako dobre ako na-
hravky vytvorené v profesionalnych softvéroch.

3. Integrdcia interaktivnych kvizov a odkazov na dalsie aktivity. Do
prezentacie je moZné pridat hypertextové odkazy na rdézne casti
samotnej prezentacie, napriklad, aby Studenti presli na konkrétne
snimky na zaklade ich odpovedi na poloZenu otazku. Vytvori sa tak
interaktivny kviz. Odkazy je mozné pridat aj na d’alSie zdroje, ako
su ¢lanky, videa, webové stranky alebo online nastroje na cvicenie.

4. Priprava diskusnych bodov na hodinu. Do prezentacie sa daju za-
komponovat otazky alebo diskusné témy, ktoré Studenti presku-
maju doma. V triede sa potom mézu zamerat na hlbsiu diskusiu
alebo rieSenie problémov zaloZené na informaciach, ktoré si pred-
tym nastudovali.
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Tieto pristupy umoziiuji Studentom pripravit sa na hodinu v pohodli
domova a vyuzit ¢as v triede na zmysluplnd pracu a diskusiu, ¢im sa
podnieti aktivne ucenie a spolupraca. Microsoft PowerPoint teda
moze byt pri vyucbe formou ,flipped classroom* vel'mi efektivnym
nastrojom.

3.2 Tvorba video nahravky v MS PowerPoint

Microsoft PowerPoint ma funkciu nahravania obrazovky, ktoru
moZno pouzit' na vytvorenie videa, preto je tvorba video nahravky v
programe celkom jednoducha a mo6zu ju zvladnut aj pedagédgovia,
ktori nemaju programatorské zrucnosti. Ide o relativne jednoduchy
nastroj, a preto ho mozno pouzivat' rychlo pomocou niekol'kych klik-
nuti, bez Specidlnych znalosti. Video je mozné nahravat so zvukom
alebo bez zvuku v zavislosti od vasSich preferencii.

Funkciu najdete v programe v ponuke alebo na pravej strane v po-
dobe tlac¢idla ,Zaznamenat*. (Obrazok 1)

Kliknutim zadajte nadpis = E 4

Kilknutim zadajte podnadpis

E = 8 © '

Obrazok 1: MoZnosti spustenia nahravania videa

Ak chcete spustit nahravanie ihned’, stlacte tlacidlo v pravom hornom
rohu obrazovky prostredia PowerPoint (Obrazok 1).
Ak vyberiete funkciu v ramci ponuky, otvori sa novy riadok ikoniek
(Obrazok 2), z ktorych je mozné vybrat nahravanie prezentacie od za-
Ciatku, od aktudlnej snimky alebo len samotny zvuk.

Sibor Domov Viofit Kreslit Niwh Prechody Animice Prezenticia Zaznamenat Revizia Zobrazit Pomocnik

Obrazok 2: Moznosti nahravania
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Okrem toho je mozny aj zadznam obsahu celej obrazovky pocitaca
alebo len jej vyrez. Nasledne sa da zaznam uloZit ako prezentacia
alebo exportovat do pamadte pocitaca alebo na OneDrive ako video.
Predvoleny typ stiboru pre kazdé zaznamenané video je MP4.

Pred spustenim tvorby videa nezabudnite, Ze na nahravanie zvuku po-
trebujete mikrofén a na poctivanie nahravky reproduktory alebo slua-
chadla. Je preto vhodné skontrolovat Ci tieto zariadenia na vasom po-
¢itaci funguja spravne.

4 Zaver

Je evidentné, Ze metdda prevratenej triedy predstavuje moderny pri-
stup k vzdeldvaniu, ktory reaguje na potreby dnesnych studentov a
podporuje ich aktivne zapojenie do u¢ebného procesu.

Microsoft PowerPoint ako nastroj na tvorbu vzdelavacich materidlov
ponuka jednoduché, no efektivne moznosti pre pedagégov na pri-
pravu interaktivnych prezentacii, video-lekcif ¢i kvizov, ktoré Studen-
tom umoziuji samostatné stidium v pohodli domova este pred pre-
zencnou vyucbou. Pouzitie PowerPointu pritom nevyzaduje vysoku
uroven technickych zrucnosti od pedagégov, ¢o z neho robi vhodny
néstroj na pripravu u¢ebnych materidlov pre vyucbu aj formou ,flip-
ped classroom*.

Vzdelavaci proces tak moze byt obohateny o multimedialne prvky a
interaktivitu, ktoré zvySujui angazovanost Studentov a efektivnost vy-
ucby. Tento pristup mdze podporit vyuzivanie technoldgii vo vzdela-
vani, ¢im sa zabezpeci dynamickejsi a individualnejsi pristup k uceniu.

Publikdcia vznikla za podpory projektu KEGA ¢. 015TTU-4/2024 “Implemen-
tdcia metddy "flipped classroom" do vysokoskolského vzdeldvania”.
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DEVELOPMENT OF FINE MOTOR SKILLS USING
THE PAPER CUTTING METHOD IN PRESCHOOL
CHILDREN

Vaclav TVARUZKA, Ladislav RUDOLF, Jan VANEK, CZ

Abstract: The aim of this article is to describe the impact of systemat-
ically incorporating the activity of paper cutting on the development
of fine motor skills in preschool children. To assess the children's pro-
gress, a test involving cutting along a straight line and a curve on A5-
sized paper was used, with diagnostics of cutting errors and cutting
technique, conducted three times—at the beginning, middle, and end
of the research. Fine motor skills are crucial for the development of
other abilities, such as graphomotor skills and self-care activities. This
study examines how regular use of scissors affects motor skills and
bilateral coordination, including defects. The results show that regu-
lar exercises lead to improvements in hand-eye coordination and
strengthening of upper limb muscles [1].

Keywords: Fine motor skills, paper cutting, bilateral coordination,
graphomotor skills, scissor grip.

1 Introduction

Fine motor skills play a crucial role in children's development, with
key phases appearing at an early age. The most intense development
of fine motor skills occurs during early childhood, specifically
between the ages of 2 and 6 [2]. During this period, children
significantly improve their ability to manipulate small objects, which
is associated with brain growth and development, particularly in
areas responsible for coordination and movement. Research, such as
[3], confirms that improvements in fine motor skills at this age have a
positive impact on other areas, such as language skills and later
intellectual abilities [4]. Our motivation was to verify whether the
activity of cutting paper is a suitable means of developing hand-eye
coordination skills, as well as muscle control of the hand and fingers.
The aim is to explore how regular use of scissors can contribute to the
development of fine motor skills in preschool children. The research
was conducted at a primary school in Bohumin [1].

The research questions were formulated as follows:
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1. Will the level of this skill change in selected children through
systematic incorporation of activities focused on cutting?

2. Are there common characteristics in the process of learning
to cut?

2 Theoretical Foundations of Fine Motor Skills Development
through the Paper Cutting Method in Preschool Children

Fine motor skills can be understood, from a phylogenetic perspective,
as a higher evolutionary stage of motor development. More advanced
animal species require increasingly complex control systems for their
functioning, which is reflected in a wide range of movement behavi-
ors. For example, when comparing a human to a chimpanzee in the act
of throwing, the chimpanzee lacks the precise completion and final
targeting that is evident in humans. Fine motor skills require learning
and refining of motor programs through repetition, meaning that a
larger area of the cerebral cortex is utilized for fine motor activities
compared to gross motor skills [5].

From the perspective of ontogenetic development, fine motor skills
follow and build upon gross motor skills. In other words, the develo-
pment, refinement, and precision of motor skills proceed from large
muscles and joints to smaller ones, which is naturally related to the
gradual development of the brain and central nervous system. For
example, when cutting with scissors, a child must first have sufficient
control and stability in the shoulders and elbows before they can con-
trol the movements of the wrist and fingers [6].

Fine motor skills involve the ability to coordinate the small muscles of
the hands and fingers in conjunction with vision, which is crucial for
managing various manual tasks. The development of these skills is es-
sential for future activities, such as writing or drawing, which are fun-
damental to success in the early school years. Studies show that chil-
dren with better-developed fine motor skills perform better not only
in writing but also in mathematics and reading [7].

Fine motor skills play a key role in a child's overall development and
have a significant impact on their daily activities, such as writing, dra-
wing, dressing, or manipulating small objects. The development of
fine motor skills during preschool is important not only for future aca-
demic success but also for social and cognitive skills. One of the pro-
ven methods to support fine motor skills is paper cutting, which is
commonly used in preschool education.
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2.1 Paper Cutting as a Method for Developing Fine Motor Skills

Paper cutting is considered one of the traditional and effective
methods for supporting fine motor skill development. This process
involves many key aspects of hand-eye coordination, control of force,
and precision of hand movements, all of which contribute to the
development of manual skills. When cutting, a child must coordinate
their hands to make smooth and precise movements, which naturally
strengthens hand muscles and improves motor control [8].

When cutting paper, children develop the following skills:

1. Hand-eye coordination: The child must follow the line or
shape they are cutting while properly controlling the
movements of the hand and scissors.

2. Muscle strength and control: Cutting engages the small
muscles of the hand, especially the fingers, which are
necessary for mastering more complex tasks, such as writing,
later on.

3. Development of patience and precision: Cutting requires
focus and care, which supports cognitive abilities such as
attention and planning.

From an anatomical perspective, stability of the shoulders, control of
the elbows, and the ability to coordinate fingers are key when cutting.
A proper scissor grip involves placing the thumb into one hole and the
index and middle fingers into the other. This grip allows for effective
control of scissor movements and precise cutting [9]. Many authors,
such as [10] Kirby (2000), state that the fundamental skills in cutting
include balance, shoulder stability, forearm control, wrist stability,
grip, separation of finger work, and release of the grip. The ability to
control shoulder movements is essential for creating support for
forearm, wrist, and finger work while cutting. If a child can control
both shoulders, this skill will most likely enable them to perform
different activities without losing precision. Additionally, the child
needs to be able to move their forearm comfortably from pronation
(palm facing down) through a neutral position to supination (palm
facing up), with movements being natural and confident. The child
should be able to keep the wrist in a certain position and move it
gradually from side to side and back. The wrists work in parallel while
cutting, although each performs a different movement.

Another important factor in cutting is grip. The hand holding the
scissors must be able to use the fingers that control the scissors
(thumb, index, and middle fingers), while the rest of the fingers
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remain relaxed. The ability to separate the work of the thumb and
index and middle fingers allows the child to squeeze and open the
scissors. Relaxing the grip is an integral part of cutting [6].

A child achieves the proper scissor grip by placing the thumb into one
hole of the scissors and the index and middle fingers into the other. If
the child's ring finger fits into the larger hole, it can be placed together
with the index and middle fingers. We should help the child align the
hand with the scissors so they hold them perpendicular to the paper
when cutting. A straight and comfortable seat on the chair should be
ensured, and the child should not raise their elbows or shoulders
while cutting. The thumb of the hand holding the scissors should
always be pointing upward, as should the thumb of the other hand,
which manipulates and holds the paper being cut [10].

3 Research Methodology

Some foreign authors, such as Franzsen, Concha, and Ratcliffe [11],
have focused on the skill of cutting and bilateral fine motor skills. They
observed the cutting skills of children aged 4 to 6 from selected
Johannesburg preschools. The tool used was a set of seven different
shapes graded by difficulty, which the children were asked to cut out.
In addition to observing whether the children succeeded or failed in
cutting out the shapes and their scissor grip, the study also monitored
deviations from the marked cutting line and the consistency of cutting
speed [11].

Figure 1. Examples of children's creations and activities focused on
cutting [1].
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Our research was conducted in a preschool, where children aged 2.5
to 3 years were observed. The children were regularly engaged in
activities focused on paper cutting (see figure 1), and their abilities in
handling scissors, grip, and movement control were monitored.

Data were collected through field notes, which documented the
children's progress in skills related to fine motor development [1], see
table 1.

4 Method Used

The primary method of data collection was observing children during
activities focused on cutting. These observations were recorded as
field notes over a period of four months, specifically from November
2023 to March 2024. During the observations, we focused on various
aspects of fine motor skills, such as scissor grip, hand and elbow
position, the involvement of the other hand, as well as the child's
motivation and concentration.

Table 1. Initial and Final Diagnosis of Cutting Skills [1].

) Correct, does not rotate the Correct, does not rotate the
Cat (D) Grip

hand hand
Elbow Raises it Raises it
:;::ty of the other Uses thumb down Uses thumb down

Rotates the paper from side to
Cutting style side, so cutting is not entirely
smooth along the line

Cuts smoothly along the
line

Correct, does not rotate the
Pear (D) Grip Correct, but rotates the hand

hand
Elbow Occasionally raises it Elbow raised - leaning on
v the backrest of the chair
Activity of the other
¥ Uses thumb down awkwardly Uses thumb up
hand
A Cuts along the line with
Cutting style Manages only one cut

occasional hesitation

4

To assess the children's progress, a test involving cutting along a
straight line on A5 paper was conducted three times—at the
beginning, middle, and end of the study. The test results were
subsequently recorded and used to evaluate the progress in cutting
skills. The children who participated in the research were
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anonymized according to GDPR regulations using graphical symbols.
Their results were documented in recording protocols, see Table 2.

Table 2. Test Record - Cutting a Straight Line [1].

cat (D) 11 "incorrect" cuts, cuts 7 "incorrect" cuts, cuts 7 "incorrect" cuts, cuts
precisely along the line  precisely along the line precisely along the line
7 "incorrect" cuts, cuts along
Pear (D) Unable Unable the line with a deviation of
0-0.5cm
Sunshine 10 "incorrect" cuts, cuts 5 "incorrect" cuts, cuts 2 "incorrect" cuts, cuts
(D) beside the line precisely along the line precisely along the line
5 Results

The results of testing the initial and final levels of students' fine motor
skills are documented in Graph 1. At the beginning of the observation
(November 2023), 4 children (25%) were able to cut A5-sized paper
along a straight line, while 12 children (75%) were unable to do so.
After two months (January 2024), the results remained the same, with
the exception that the children who were able to cut the paper showed
improvements in cutting accuracy—there was a negligible reduction
in the number of "incorrect” cuts, and in one case, a reduction in
deviation.

At the end of the observation (March 2024), 8 children (50%) were
able to cut along the straight line, while the remaining 8 children
(50%) were unable to do so. Of the three children who had already
succeeded in cutting the paper at the beginning, there was a slight im-
provement in cutting accuracy—the deviation and the number of "in-
correct” cuts decreased. In one child, however, the number of incor-
rect cuts increased slightly by 1. For four children who initially could
not cut along the straight line, there was significant improvement—
they were able to make more consecutive cuts and cut the entire
length of the paper.
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Comparison of Initial and Final Levels of Fine Motor Skills in Students
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Graph 1. Evaluation of the Test - Cutting a Straight Line (A5 format)
[1].

6 Specific Errors in Scissor Grip and Paper Cutting in Students

In some children, wrist pronation occurred—rotating the hand
toward the body with the thumb pointing downward, which
automatically resulted in the elbow being raised. The images also
show extension of the fingers that are not holding the scissors. In the
first case, only the little finger is extended, while in the image below,
both the ring and little fingers are extended (with the correct grip,

&

In Figure 3, we can see the scissors being held with both hands, which
prevents manipulation of the paper and makes cutting nearly
impossible without assistance.

Figure 2. Wrist pronation [1].
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Figure 3. Incorrect scissor grip with both hands [1].

Figure 4 shows the scissors being held with the blades toward the
palm. The scissors are also "slipped" onto the fingers, resting on the
proximal phalanges, which significantly complicates the manipulation
of the scissors and affects movement control. Once again, finger
extension is visible, in both cases involving all fingers.

Al

Figure 4. Incorrect scissor grip with blades toward the palm [1].

7 Conclusion of the Research

The aim of the research was to verify whether the activity of paper
cutting is a suitable means for developing hand-eye coordination
skills as well as muscle control of the hand and fingers. The goal was
to explore the circumstances that lead to the development of fine
motor sKkills in preschool children.

The results of the observation show that 75% of the three-year-old
children in the class were unable to cut paper at the beginning of the
observation, indicating that most of these children did not know how
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to cut. It was verified that systematic inclusion of activities focused on
cutting can develop this skill to a certain extent in three-year-old
children. The rate and pace of progress depend on the frequency of
cutting activities, but also on the individual developmental pace of
each child. Recurrent stages or specifics observed during cutting
included gripping the scissors with the blades toward the palm,
extending some or all fingers, holding the scissors with both hands,
turning the hand downward with the thumb, and positioning the
scissors on the proximal phalanges of the fingers. A preliminary stage
in the ability to make more consecutive cuts and achieve greater
fluidity in cutting was trimming the paper with perpendicular or
angled individual cuts into the paper's edges.

From the comparison of the initial and final diagnostics, it is clear that
the ability to cut a straight line increased by 25% (4 children), and the
number of correct grips increased by 6.25% (1 child). The number of
children turning their hands remained the same. The figures also
remained the same for children who held the scissors toward their
palms while cutting. The number of children holding the scissors with
both hands decreased by 2 (12.5%). The tendency to raise the elbow
was reduced by 25% (4 children). The use of the second hand with the
thumb pointing upwards increased by 6.25% (1 child). The number of
children holding the paper with their thumb pointing downward
increased by 18.75% (3 children), which was due to the fact that 2
children transitioned from holding the scissors with both hands to
holding them with one hand, and one child began to hold the paper in
their hand (previously they had held the paper flat on the table).

One child was observed from the beginning with a completely correct
grip in all aspects (grip, hand position while cutting, elbow position),
although this child used their non-dominant hand to manipulate the
paper with the thumb pointing down. Although none of the other
children achieved fully correct cutting in all aspects (grip, hand
position, elbow position, fluidity), 11 children made personal
progress in at least one of the observed aspects (grip, hand position,
elbow position, fluidity), while no changes were observed in 5
children. Three children showed a decline in one aspect—two cases
involved raising the elbow and one case involved the grip. This may
have been due to the still insufficient "anchoring” of the correct
position of that part of the body.
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8 Discussion

It is interesting that paper cutting, despite being one of the most
elementary activities, has significant impacts on students' cognitive
development. Research [9] has shown that children who regularly
engaged in cutting activities achieved improvements in fine motor
skills. Specifically, their bilateral coordination, scissor grip, and ability
to control finger movements improved. These children also exhibited
higher levels of confidence when completing tasks related to fine
motor skills. Our research findings were similar. However, it is
important to mention several factors that influenced our results,
particularly the relatively small number of respondents and the
limited observation period. Incorrect habits in learning how to cut
were corrected by the teacher to ensure that undesirable habits were
eliminated and bad habits did not become ingrained. It has been
confirmed that motor skill development influences cognitive
development, and therefore, further attention should be given to this
in future research.

This article was created as part of the implementation of the project
REFRESH - Research Excellence For Region Sustainability and High-tech
Industries, registration no. CZ.10.03.01/00/22_003/0000048.
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OHLIADNUTIE ZA KONFERENCIAMI
DIDMATTECH V KOMARNE

Veronika STOFFOVA, Krisztina CZAKOOVA, SK

Abstrakt: Clanok uvadza prehl'ad a struéni charakteristiku konferen-
cii DIDMATTECH, ktoré boli realizované na Univerzite J. Selyeho v Ko-
marne. Cielom je ohliadnut sa za histériou tejto jedine¢nej konferen-
cie, poukazat na dolezité a vyznamné postavenie Univerzity ]. Selyeho
Vv jej vyvoji. Zdmerom je tieZ pripomenut si osoby a osobnosti, ktoré
najviac prispeli k jej ispechom, zamysliet sa nad jej pozitivami, ale
poukazat aj na zatial nevyuzité moznosti. Hodnoti sa hlavne priebeh,
vysledky, prinos a ohlasy na tie ro¢niky konferencie, ktoré sa reali-
zovali v Komarne a d‘alSie, na tispeSnom organizovani a realizovani
ktorych UJS mala vyznamny podiel.

KIicové slova: konferencie DIDMATTECH, XIX. DIDMATTECH 2006,
XXV. DIDMATTECH, XXXVII. DIDMATTECH 2024.

A LOOK BACK AT THE DIDMATTECH CONFERENCES IN
KOMARNO

Abstract: The article provides an overview and brief description of
the DIDMATTECH conferences that were held at the ]. Selye University
in Komarno. The aim is to look back at the history of this unique con-
ference, to point out the important and significant position of the J.
Selye University in its development. The intention is also to recall the
people and personalities who contributed the most to its success to
reflect on its positive aspects, but also to point out the untapped op-
portunities. The main assessment is made of the course, results, con-
tribution and responses to those years of the conference that were
held in Komarno and others, in the successful organization and imple-
mentation of which the UJS played a significant role.

Keywords: conference DIDMATTECH, XIX. DIDMATTECH 2006, XXV.
DIDMATTECH, XXXVII. DIDMATTECH 2024.

Uvod

Vedecko-odborna konferencia DIDMATTECH v r. 2024 zaznamendava
37. vyrocie svojho vzniku. Na jej zac¢iatku stala mala skupina nadSen-
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cov zo samostatnej Pedagogickej fakulty v Nitre. Do skupiny or-
ganizator a podporovatel'ov konferencie pribudli d'als{ a z roka na rok
sa zvysSoval aj pocet Ucastnikov.

Prvy semindr bol organizovany z prileZitosti jubilea pripravy ucitel'ov
technickej vychovy v Nitre roku 1987. Ako pozvani Uicastnici prisli sa
pozriet na svoju Alma Mater ucitelia technickej vychovy na zaklad-
nych skolach ako aj ucitelia techniky a technicky orientovanych pred-
metov na strednych odbornych a priemyselnych skolach. Popu-
larita seminarov postupne narastala a od roku 1992 pokracovali ako
celoStatny seminar s medzinarodnou ucastou. Do organizovania sem-
inarov sa zapojili aj ¢lenovia novozalozenej pobo¢ky Ceskoslovenskej
vedecko-technickej spolo¢nosti v Nitre a Dom techniky. Na namet
Domu techniky v Nitre vychadzajlc z poziadaviek ucastnikov sa zacal
vydavat zbornik prednasok. Prvy vysiel vroku 1993 vo formate
vysokoskolskych skript so skromnym rozsahom 80 stran. V tomto
formate sa pokracovalo az do roku 1987. Rozsah publikacie sa rychlo
narastol a v roku 1986 zbornik prednaSok mal uz 317 stran. Zaujem
organizovat vedecko odborné podujatie venovaného materidlom,
technike a technol6giam prejavili aj d'alSie univerzity. Z malého semi-
nara DIDMATTECH na Oddeleni Zakladov techniky sa postupne stala
uznavana medzinarodna vedecko-odborna konferencia, ktora rotuje
medzi univerzitami Statov V4. O jej vyzname svedci nielen mnozstvo
origindlnych prednasok pozvanych prednasatelov a publika¢nych
vystupov jej ucastnikov, ale aj fakt, ze zastitu nad fou prevzali nielen
rektori organizujicich univerzit a dekani fakult, kde sa realizovala, ale
aj rezortni ministri a vyznamni $tatnici a politici.

Vzhl'adom na didaktické zameranie konferencie medzi jej i€astnikmi
prevazovali (aj nad’alej vyznamne prevazuju) vysokoskolski ucitelia
z rdznych odborov, ale nechybali medzi nimi ani Gi¢astnici z vedecko-
vyskumnej zakladne, nadani Studenti atiez ucitelia zakladnych
a strednych $kél. Okrem tradi¢nych Géastnikov zo $tatov V4 (z Ceskej
republiky, Mad'arskej republiky, Pol'skej republiky a Slovenskej re-
publiky), konferencie sa ztcastnili aj odbornici a zdujemci z d'alSich
krajin z Mexika, Nemecka, Rakuska, Ruska, Rumunska, Spanielska,
Svédska, Ukrajiny a dalich $tatov. Poc¢as konferencie dochadzalo (a
dochadza) k vyznamnej vymene poznatkov a skusenosti, k
nadvazovaniu odbornej spoluprace i osobnych priatel'stiev.

Bohatstvo vedeckych a odbornych poznatkov je pristupnych Sirokej
verejnosti v niekol'kych desiatkach rozsiahlych konferen¢nych
zbornikov a vedeckych monografii.
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Ciel'om tejto publikacie je ohliadnut sa za histériou konferencie DID-
MATTECH, pripomenut si osoby a osobnosti, ktoré najviac prispeli k
jej uspechom, spominat na ro¢niky konferencie, ktoré sa konali na
Univerzite J. Selyeho v Komarne, vyzdvihnut ich prinos k zachovaniu
a budovaniu dobrého mena konferencie.

w“"“‘)ﬂ' 27 S\ St AN | .
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Obr. 1. Pohl'ad na prvé zborniky semindra DIDMATTECH.

1 Konferencie DIDMATTECH v Komarne

Od prvého ro¢nika v roku 1987 az po 1995 DIDMATTECH sa konal na
Pedagogickej fakulty Univerzity KonStantina Filozofa v Nitre. Konfer-
encia DIDMATTECH'1996 sa realizovala prvy raz mimo tzemia Slov-
enskej republiky, v zahranici, na pdde Pedagogickej fakulty Univerzity
Palackého v Olomouci. Do organizovania konferencie postupne zapo-
jili aj viaceré univerzity zo Slovenska aj zo zahranic¢ia -zo vSetkych
Statov V4. Tak rodinu organizatorskych univerzit d'alej rozsirili,
PreSovska univerzita v PreSove, Univerzita ]. Selyeho v Komarne a
Trnavska univerzita v Trnave. Z Pol'ska sa zapojili Radomska poly-
technika, Institut Technonologii Eksploatacji v Radome, Pedagogicka
univerzita v Krakove a Rzeszowska univerzita v Rzeszowe. Z Gizemia
Mad'arskej republiky k organizdtorskym univerzitdm sa pridali:
Vysoka skola Karolya Eszterhazyho v Egeri, University of West Hun-
gary v Gydri a Univerzita E6tvose Loranda v Budapesti. (V texte boli
pouzité mena univerzit v ¢ase ich pripojenia k organizatorkym uni-
verzitam.)
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1.1 UJS - hlavny organizator konferencie DIDMATTECH

Konferencia DIDMATTECH sa prvy raz konala na péde Univerzity J.
Selyeho v Komarne v roku 2006. Bol to devatnasty ro¢nik konfer-
encie: , XIX. DIDMATTECH 2006“. MoZno ju povazovat nielen za mi-
I'nikom v histoérii tejto konferencie ale aj v histérii budovania a rastu
UJS v Komarne.

Zastitu nad 19. ro¢nikom konferencie prevzal rektor UJS, doc. Ing. San-
dor Albert CSc., ktory pocas otvaracieho ceremonialu srdecne privital
ucastnikov konferencie. Okrem rektora UJS sa ucastnikom konfer-
encie prihovorila aj viceprimatorka Komarna JUDr. Eva Hortai.

Je kus symboliky aj v tom, Ze plenarna cast konferencie sa uskutocnila
ako vobec prvé podujatie v aule univerzity, ktort odovzdali do pouZi-
vania den pred konferenciou.

V plenarnej casti konferencie odzneli tri pozvané prednasky. Prv1, ot-
varaciu prednasku odbornej Casti konferencie mal pan rektor, ktori
zoznamil ucastnikov konferencie s ucitel'skou pripravou na univerzite
a Studijnymi programami, ktoré boli v tom Case na univerzite akredi-
tované. Hovoril tieZ o perspektivach rozvoja univerzity o dlhodobych
planoch a o jej prioritdch a smerovani v najblizSom obdobi.

Dal$ia prednaska v plenarnej Casti bola prezentovana doc. Ing.
Jozefom Filipkom, CSc. z Mendelovej zemédelskej univerzity v Brne,
ktory prednasal o pocitacovych animaciach. Predviedol cely rad
skvelych prikladov ich vyuZzitia v edukacnej praxi. Tretim pred-
nasatelom v plenarnej casti bol prof. dr hab. inz. Grzegorz Kie-
drowicz z Radomskej polytechniky, ktory sa venoval problematike
digitalnej fotografie v informatike.

Prednasky ostatnych ucastnikov konferencie boli realizované v Sty-
roch sekcidch, ktoré prebiehali paralelne. Prezentacie boli zaradené
podl'a témy a zamerania do sekcif Materialy a technolégie, Informat-
ika a jej vyucovanie, Odborové a predmetové didaktiky a didaktické
technolégie a Informacno-komunikacné a didaktické technolégie.
V sekciach odzneli prednasky u¢astnikov: z Rumunska, Ceska, Pol'ska,
Mad’arska, a zo Slovenska. Publika¢nymi vystupmi prispeli do mono-

0

grafie aj ,koreSpondencni“ ucastnici z Nemecka, Ruska a Ukrajiny.
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Obr. 2 Pol'ski tcastnici konferencie XIX DIDMATTECH 2006 pred budovou kon-
ferencného centra UJS v Komdrne. (Zlava: dr hab. Elzbieta Satata, prof. dr hab.
inz. Grzegorz Kiedrowicz (autor fotografie), dr Dagmara Kowalik, dr Katarzyna
Ziebakowska-Cecot z Radomskej polytechniky).

Prostrednictvom kniznej monografie sa myslienkové bohatstvo obsi-
ahnuté v prispevkoch na konferencii sme spristupni Sirokej odbornej
verejnosti doma a v zahranici.

Citatel'om tohto ¢lanku nechceme skryvat nase obavy, ¢i ucast na kon-
ferencii bude dostato¢nd, pre mlady vek univerzity, odl'ahlost
Komarna od ,centra diania“ a zlé spojenie ,so svetom®.

Po konferencii sme vSak s radostou konstatovali, Ze uc¢ast bola vyni-
kajuca. To isté mozno povedat o scientometrickych parametroch kon-
ferencie. Na konferenciu sa prihlasilo 104 prezencnych ucastnikov s
80 prispevkami a niekol'’ko desiatok ,korespondencnych” ucastnikov.
Medzi nimi bolo 13 riadnych vysokoskolskych profesorov (nepocitali
sme mimoriadnych profesorov), 24 habilitovanych docentov, 8 nosi-
telov vedeckej hodnosti DrSc., 64 nositelov vedecko akademickej
hodnosti PhD. (alebo CSc.).
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Organizatori konferencie vytvorili priaznivé podmienky, rodinnu at-
mosféru, aby sa jej ucastnici citili dobre, aby mali moZnost spoznat’
nielen univerzitu, ale aj jedi-
v Ukivarsion 3780k § SRaitiE netné pamatihodnosti mesta
—I} 3. Setys University - Komdrae Komarno a okolia. Okrem his-
torického jadra mesta, komar-
nanskej pevnosti si ucastnici
XIX. DIDMATTECH 2006 podl’a, ' zaujmu . p1:ezreli ) aj
expozicie Podunajského muzea
v Komarne, Komarnanské lo-
denice, Namestie Eurépy
v Komarne, ktoré svojim archi-
tektonickym stvarnenim
vyjadruje  ideu zjednotenia
Eurépy. K dobrej pohode tucast-
nikov prispeli okrem vedenia a
pracovnikov  univerzity, aj
pracovnici ubytovacieho
zariadenia Danubius, sprievod-
covia z radov pracovnikov
Komérno 2007 navstivenych inStitacii a or-
ganizacii. Mali sme aj Stedrych
Obr. 3 Monografia z konferencie  sponzorov, ¢i uz institicie, firmy,
XIX DIDMATTECH 2006. podniky alebo jednotlivcov.

S ¢asovym odstupom ako
predseda vtedajsieho organizacného vyboru a c¢len vedenia U]JS,
ateraz aj ako vedecky garant konferencie, méZem konStatovat, Ze
tol'ko nadSencov, ochotnych sa pridat a prispiet kuspeSnému
priebehu konferencie som do toho ¢asu na jednom mieste eSte nevi-
dela. Organizac¢ny vybor, ktory pozostaval z histky pracovnikov Kat-
edry informatiky Pedagogickej fakulty UJS pracoval intenzivne,
kreativne a zodpovedne. Pod vedenim jeho predsednicky a pod tak-
tovkou odborného garanta konferencie vykonal vela obetavej a za-
sluZnej prace.

Kazdy pracoval podla svojich schopnosti a moznosti, podla naj-
lepsieho vedomia a svedomia. Prisli kreativne navrhy a rozne napady
v snahe zvysit troven konferencie po kaZdej stranke. Podporoval nas
a pomahal ndm kazdy, od najvys$Sieho vedenia univerzity po funkcne

sV v

najnizSie zaradeného pracovnika. Bol to prijemny pocit
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a presvedcenie o tom, Ze robime spravnu vec v mene budovania au-
tority univerzity ajej zaClenenia do systému slovenskych vysokych
skol.

Obr. 4 Organizacny vybor XIX DIDMATTECH 2006 po konferencii.

Konferencia dopadla tispesne a nad nase ocakavania. (Radost z dobre
vykonanej prace Ziaril na tvarach organizatorov na fotografii na
obrazku 4. Zaber zriadil na hodnotiacom posedeni ¢lenov organi-
za¢ného vyboru, ktory sa konal defi po konferencii, RNDr. Stefan
Gubo.)

Uvedomili sme si, Ze latku sme nastavili vysoko, a Ze nebude jed-
noduché nasledujtice roky ju preskocit.

Vyjadrenia, dakovné listy ae-maily ucastnikov konferencie nas
opraviiovali k presvedceniu, Ze sme prispeli k Sireniu dobrého meno
UJS a komarnanského regionu, a Ze vsetci sa do Komarna radi vratia
spolu s d'alsimi kolegami, ktorym o svojich zazitkoch z konferencie
porozpravaju.

Jedinym nedostatkom konferencie bolo, Ze poc¢asie nam ,neprialo”. Aj
ked’ uZ bola jesen, letné horice pocasie trvalo nadalej. Univerzita
nemala budovu konferenéné centra, kde sa konala konferencia, v tom
Case klimatizovang, a v miestnostiach i napriek vSetkym otvorenym
oknam, vetraniu a prievanu, bolo neuveritel'ne teplo a dusno.

Z konferencie bola vydana monografia v rozsahu 485 s. (formatu B5).
Pozri obrazok 3. Vydanie v plnom rozsahu sponzorovala univerzita.
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Na tejto konferencii sa zii¢astnilo mnoho odbornikov z Mad'arskej re-
publiky. Bolo to celkom prirodzené, ved’ to bola medzindrodna kon-
ferencia Statov V4. Najviac zahrani¢nych acastnikov bolo z Vysokej
Skoly Karolya Eszterhazyho (VSKE) vEgeri. Zial medzi or-
ganizatorskymi univerzitami do toho Casu nebola ani jedna univer-
zita z izemia Madarskej republiky.  Preto na navrh vedeckého
garanta konferencie, Prof. Ing. Jana Stoffu, bola poziadana prave tato
vysoka Skola o organizovanie niektorého z nasledujtcich ro¢nikov.
Predstavitelia VSKE, navrh prijali a slabili, Ze v roku 2008 sa stanti
organizatormi konferencie DIDMATTECH. Tak =zoznam or-
ganizatorskych univerzit bol kompletny, ale nie uzavrety. Tento zoz-
nam obsahoval z kazdého $tatu V4 aspon jednu univerzitu.

Prinos prvej konferencie DIDMATTECH v Komarne mozno zhrnat
v niekol'’kych bodoch:

1. Sucastou otvaracieho ceremonidlu bol aj kratky kultarny pro-
gram.

2. V plenarnej ¢asti konferencie vystipil aj predstavitel miestnej

samospravy.

Rektor prevzal zastitu nad konferenciou.

Konferencia mala aj sponzorov.

Okrem odborného programu konferencia mala aj poznavaciu

a oddychovu cast.

6. Zacala sa pisat histoéria medzinarodnych organiza¢nych vybo-
rov konferencie.

7. Bohaty sprievodny a pokonferen¢ny program.

8. Cela konferencia v ratane stravovania, bola na jednom mieste.

Druhykrat konferencia DIDMATTECH, a to XXV. DIDMATTECH 2012,
sa konala opat na pode Univerzity J. Selyeho v Komarne v r. 2012. Za-
Stitu nad nou prevzal prezident Slovenskej republiky, jeho excelencia
Ivan GaSparovic.

v w

Pozvanymi prednasatel'mi boli:

Prof. RNDr. Beloslav Riecan, DrSc., vyznamny slovensky matematik
a popularizator matematiky, ktory prednasal na tému Matematika
a hudba. Prof. RNDr. Julius Krempasky, DrSc., svetoznamy fyzik a mys-
litel, prednasal na tému Veda a viera.

Aj ked' tato druha konferencia na pode UJS neprekonala tiroveni prevej
z roku 2006 prinasala urcité pozitiva a novosti. Medzi pozitiva mozno
ratat neustalu snahu skvalitnit publikacie, ktoré sa vydavali na za-
klade prednasok pozvanych hosti a prihlasenych tcastnikov.
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Neustéle sa sprisfiovali kritérif na vyber pozvanych prednasatel'ov
aurcenie tém prednasok. Bola snaha zvolit témy, zaujimavé, vSeo-
becné a pre Sirsi okruh adresatov a tak popularizovat vedu a $irit vse-
obecny ale aj Specialny pristup k vedeckej praci a rieSeniu vedeckym
problémov.

ooooo

AKTUALNE PROBLEMY

00000

Obr. 5. Trojdielna monografia z konferencie DIDMATTECH 2012.

Z konferencie bol vydany zbornik abstraktov (34) a trojdielna mono-
grafie (35; 36 a 37). Monografia spolu mala 678 stran. Obsahuje spolu
85 prispevkov. Kazda ¢ast ma svoj vlastny nazov, ktory vystihuje jej
obsah a zamerania: New technologies in science, research and educa-
tion : Nové technolégie vo vede, vyskume a v edukdcii; Actual prob-
lems of modern education in 21st century : Aktudlne problémy
moderného vzdeldvania v 21. storo¢i a Education for information
and knowledge based society : Vzdeldvanie pre informacni a ve-
domostnii spolocnost.

Obr.6  Posedenie programového vyboru s pozvanymi predndsatelmi (2012)
(Zl'ava: Doc. PhDr. Miroslav Chrdska, Ph.D;  Prof. RNDr. Beloslav Riecan, DrSc.
prof. Ing. Jdn Stoffa, DrSc.; Prof. RNDr. Julius Krempasky, DrSc.)
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1.2 UJS - spoluorganizator konferencie DIDMATTECH

Univerzita ]. Selyeho od roku 2008 sa spontanne stala spoluor-
ganizatorom konferencii DIDMATTECH a vystupovala aj ako spolu
vydavatel zbornikov a monografii z konferencii. Bolo to hlavne
v pripade konferencii, ktoré sa organizovali na univerzitach, ktoré
konferenciu DIDMATTECH organizovali prvykrat. UJS, vedecki garanti
a niektori povodni Clenovia organiza¢ného vyboru sa stali nielen
»Strazcami“ kvality konferen¢nych prispevkov vydanych monografii
a zbornikov, ale boli zaangazovani aj ako redaktori tychto publikacii.
Vyrazne pomahali lokdlnemu organizacnému vyboru, ochotne
poskytovali svoje skisenosti a mobilizovali ticastnikov nielen zo Slov-
enska, ale aj z Pol'ska, Mad'arska a Ciech. Nezabudli kazdy rok in-
formovat' partnerské univerzity aj zo zahranicia, s ktorymi UJS spo-
lupracovala, o konani konferencie a pozvat' ich. Nezalezalo na tom, ¢i
spolupraca vznikla na zaklade bilateralnych a multilateralnych dohéd,
v ramci medzinarodnych vedeckych projektov alebo medzinarodnych
programov ERASMUS, Ceepus, Leonardo de Vinci a podobne.

Eszterhizy Kiroly College - Eger v Eszterhizy Karoly College - Eger :r
J. Selye University - Komirno J. Selye University - Komirno

XXI. DIDMATTECH 2008 XXI. DIDMATTECH 2008
1" part 2" part

Eger — Komirno 2009

Eger — Komdrno 2009

Obr. 7 Dvojdielny zbornik z konferencie XXI. DIDMATTECH 2008.

Adresar pozyvanych uUcastnikov sa kazdy rok aktualizoval, pribudli
novi zaujemcovia hlavne =zradov talentovanych S$tudentov
a doktorandov. Zial' mnohf stratili zdujem, prip. ich finanéna situacia
sa skomplikovala. Aj napriek trvale udrziavany nizky ticastnicky pop-
latok, bol pre mnohych, vzhl'adom na slabé financovanie vysokych
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$kol, ndklady na ucast tazko zvladnutelné. Mnohi sa ztcastnili aj ako
samoplatcovia na vlastné naklady, prip. aspoii poslali prispevok na
publikovanie.

Konferenc¢né zborniky nadobudli svoj jedine¢ny vzhl'ad a formu, ktord
mnohi z organizatorov prevzali a dodrziavali, prip. prisposobili podl'a
vlastného vkusu, estetického citenia grafického editora a miestnych
tradicii a vydavatel'a publikiacie. Na vonkajSom obale publikacie ale
nikdy nechybala molekula fulerénu, ktora bola zvolena za symbol kon-
ferencie este v roku 1996, kedy sa konferencia prvykrat konala na
pode Pedagogickej fakulty Univerzity Palackého v Olomouci.

GEVAK

7o University of West Hungary, Gybr "’ Faculty of Education v
q% e - 5 Palacky University, Olomouc
2 J- Selye University, Komarno

New methods and technologies in education
and practice

XXVIIL. DIDMATTECH 2014

EDUCATIONAL TECHNOlmlES International Scientific and Professional Conference
IN THE INFORMATION- AND
KNOWLEDGE-BASED SOCIETY

XXVI. DIDMATTECH 2013

2014 2014 }

Obr. 8. Titulné strany vybranych zbornikov, ktoré boli vydané v spoluprdci
s UJS.

1.3 Spomienky uicastnikov na konferencie DIDMATTECH
v Komarne

Na konferencie DIDMATTECH sme zaznamenali niekol'ko desiatok
ohlasov, ana clanky publikované v zbornikoch a monografiach
zostavenych z prispevkov aprednesenych prednasok na konfer-
enciach, nespocetne vela citacii. Uceleny obraz o tom, ako ucastnici
hodnotili konferencie, ktoré boli organizované v Komarne nijdeme
v publikacii vydanej na pamiatku prof. Stoffu, ktory dlhé roky bol ve-
deckym garantom a ,dusSou” konferencie. Kazdy autor prispevku do
tejto monografie vo svojich spomienkach nezabudol opisat svoje
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prijemné zazitky a vyjadrit svoje uznanie organizatorom a ¢lenom ve-
deckého a programového vyboru konferencie. Kto sa zucastnil kon-
ferencii DIDMATTECH, ktoré sa konali v Komarne, vjeho spomien-
kach tieto ro¢niky konferencii dominujt, a vlastne nikto ich nenechal
bez povSimnutia. Vel'mi milo a plny pozitivnych dojmov, spomina na
prvu kKonferenciu na pode UJS v Komarne jeho pozvany prednasatel,
prof. dr hab. inz. Grzegorz Kiedrowicz z Radomskej polytechniky.
Dostali sme vel'a dakovnych listov od vedenia univerzit, odkial i¢ast-
nici boli. Mnohi vyjadrili svoje pod’akovanie a uznania v elektronickej
poste zaslanej vedeniu U]JS, alebo organizacnému a programovému
vyboru.

Z posledného listu, ktory sme dostali od Natalii Shumeiko z FA] EU
v Bratislave a ktory bol adresovany organizacného vyboru vyberame:
“Zo srdca Vam dakujem za moznost zucastnit sa na konferencii
XXXVIL. DIDMATTECH 2024. Skvela organizacia, priatel'ska atmosféra
a obsahovo bohaté prezentacie - to vSetko je Vasou zasluhou a preja-
vom Vasho profesionalizmu®.

Slova chvaly vzdy poteSia arady uverime, Ze slova ucastnicky
poslednej konferencie konanej v Komarne st tprimné.

Zaver

Konferencia DIDMATTECH v tomto roku (2024) po 12 rokoch od
posledného, v Komarne realizovaného rocnika, sa vratila na Univer-
zitu |. Selyeho, vd'aka vedeniu univerzity, vedeniu Fakulty ekonomiky
a informatiky U]JS a predovSetkym ochotnému vedicemu a skupine
pracovnikov Katedry informatiky FEal UJS. Vedenie univerzity vyzvu
vedeckého garanta na organizovanie konferencie ochotne prijala
anevahala zobrat na ramena d'alSie bremeno, starosti, pracu, obeta-
vost a zodpovednost, ktoré organizovanie takejto konferencie
prinasa. Sme presvedceni a pevne verime, Ze UJS natrvalo ostane
Clenom skupiny organizatorskych univerzit konferencie DID-
MATTECH. Je kus symboliky aj v tom, Ze konferencia sa konala v akad-
emickom roku, ked univerzita oslavuje dvadsiate vyrocie svojho
vzniku. Permanentni dc¢astnici na vlastné oci videli vysledky budo-
vania univerzity od jej zaloZenia. Presvedcili sa otom, ze UJS
v Komarne sa vypracovala na moderni pokrokovd vedecko-
vyskumnu a vzdelavaciu inStiticiu, ktord ma pevné a vyznamné post-
avenie v systéme slovenskych vysokych S$kol. Jej vyskumné
pracoviska, moderne zariadené adobre vybavené laboratéria
skryvaju velky vyskumny potencidl a tvoria pevné ziklady nielen
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k priprave vysokoskolsky vzdelanych odbornikov, ale aj budovaniu
doktorandskych Studijnych programov atvorbe vyznamnych ve-
deckych vysledkov.
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TRIBUTE TO PROFESSOR LASZLO ZSAKO

The Faculty of Informatics, E6tvos Lorand University (ELTE)
and the Scientific Council of the DIDMATTECH Conference are
saddened by the passing of Laszl6 Zsakd, retired associate pro-
fessor of the Department of Media and Educational Technology
and head of the Section of Talent Care at the John von Neumann
Computer Society, at the age of 67. He played a significant and
major role in the organisation of DIDMATTECH conferences as
well as in the improvement of their quality and value. It was
through his great efforts that the conference continued even
during the COVID-19 pandemic, taking place in a hybrid or fully
online format. Let us recall the milestones of his life and career
and remember him with love.

Laszlé Zsaké was born on 19 April 1957 in Székesfehérvar. In
accordance with the educational system of the time, he earned
his first degree in computer programming in 1979, and then
graduated as a software designer in 1981 after completing the
five-year course. He obtained his PhD in computer science in
1996, and in 2007 he habilitated in mathematics at the Univer-
sity of Debrecen, later receiving his second habilitation in com-
puter science from ELTE in 2008. He started working at ELTE
in 1978, initially as a software designer at the Department of
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Numerical and Machine Mathematics, before becoming an as-
sistant, then an assistant professor, and from 1998 as an asso-
ciate professor. In 1996, he was appointed Head of the Com-
puter Science Methodology Group and following a reorganisa-
tion in 2006, he became Head of the Department of Media and
Educational Technology. From 2017, he led the Informatics
Teaching Methodology Programme at the Faculty's Doctoral
School of Informatics.

Zsakd made invaluable contributions to the establishment and
continuous development of Informatics teacher training in
Hungary. The group and later the department he led laid the
foundations for Informatics teacher training. From the very be-
ginning, he guided and actively participated in the establish-
ment and strengthening of the Informatics Teacher Training
Programme at ELTE.

One of his accomplishments is the launch and success of two of
Hungary's largest teachers' conferences, INFO ERA and INFO-
DIDACT, which bring together teachers dedicated to talent de-
velopment. He was also the Hungarian organiser of the annual
international DIDMATTECH conference. In addition, he was a
founding member of the scientific journal CEJNTREP (Central-
European Journal of New Technologies in Research, Education
and Practice), which provides an opportunity to publish valua-
ble papers and research results presented at the above confer-
ences.

From the mid-1990s onwards, Zsaké and his colleagues regu-
larly and significantly contributed to the development of plans,
training systems and examinations for public education, includ-
ing the National Curriculum, the Informatics Framework Cur-
riculum, the Informatics Matura Exam, the National Training
Register for IT professions, and the ECDL examination system.

As head of the Informatics Teaching Methodology Programme
of the ELTE Doctoral School of Informatics, he was also dedi-
cated to research related to the teaching of Informatics and us-
ing ICT in other subjects. He supported several PhD students in
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their research on Informatics Methodology and Didactics top-
ics. He himself published numerous articles in this field in Hun-
garian and international journals.

He was the founder and a devoted organiser of Hungary's larg-
est programming competitions for primary and secondary
school students, starting in 1985. He established an interna-
tionally outstanding competition system, beginning with the
LOGO competition for the youngest pupils, continuing with the
Nemes Tihamér International Programming Competition for
higher primary and secondary school students, and culminating
in the National Secondary School Academic Competition for
secondary school students (OKTV), which led gifted students
towards a deeper understanding of algorithms.

With particular care, he developed the programme of the John
von Neumann Talent Development Workshops: he provided
colleagues and students with literature and workshop materi-
als for the regional workshops and regularly gave talks at the
national open workshops.

Zsako organised the Olympic Selection Competition for stu-
dents who excelled in competitive programming, and for dec-
ades he participated in the preparation of the Hungarian teams
selected for the Central European Olympiad in Informatics
(CEOI) and the International Olympiad in Informatics (I10I). Be-
ing the chair of the competition committee of four CEOIs held in
Hungary, he also played a major role in organising international
competitions.

He was also involved in the organisation of the Nemes Tihamér
International Informatics Competition and the Applications cat-
egory of the OKTV. He was a task-setter for the programming
part of the Izsak Imre Gyula Complex Natural Science Competi-
tion, and every year he was a member of the jury at the John von
Neumann International Programming Product Competition.

By establishing and running the John von Neumann Talent De-
velopment Circle, he created further opportunities at the uni-
versity for talented students who had excelled in secondary
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school competitions. In 2008 he organised the first program-
ming competition for university students, which then laid the
foundation for international university competitions.

As president of the Section of Talent Care at the John von Neu-
mann Computer Science Society, he had a great effect on the
field of Informatics talent management, and thanks to his out-
standing work, Hungarian students achieved amazing results in
international competitions, including CEOI and IOI.

We could continue to list Zsakd's merits and achievements, but
instead, we would like to highlight what he himself was proba-
bly most proud of: the establishment and development of Infor-
matics teacher training. With enormous energy, tireless effort
and infinite modesty, he built a vast and complex system of In-
formatics teacher training and talent development, which had a
nationwide impact. His work was perhaps the key factor in
ELTE becoming the foremost institution in Informatics teacher
training in Hungary.

The majority of today's Informatics teachers learnt the basics of
teaching programming from him, and they regard him as their
mentor and friend. The teacher training and talent develop-
ment programme he established at ELTE is a stronghold -
where everyone has had and will have a place to add their own
achievements, ideas, and initiatives little by little -, ensuring
that his legacy will live on. Even after his passing, the Faculty of
Informatics at ELTE will remain a steadfast home for Informat-
ics teacher training, grounded in professional expertise. His
successors will carry on his professional legacy, and his col-
leagues and students will preserve his memory.

He will be deeply missed, and his memory will live on forever
in our hearts.

"To live in hearts we leave behind is not to die.”

The Management of the Faculty of Informatics, Edtvos Lorand
University

The Scientific Council of the DIDMATTECH Conference
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DR. ZSAKO LASZLORA EMLEKEZUNK

Mély fajdalommal tudatjuk, hogy Dr. Zsaké Laszl6 az E6tvos Lo-
rand Tudomanyegyetem Informatikai Kar, a Média- és Oktatas-
informatika Tanszék nyugalmazott egyetemi docense, a Neu-
mann Janos szamitégép-tudomanyi Tarsasag Tehetséggondo-
zasi Szakosztalyanak vezet6je életének 67. évében elhunyt. Je-
lentds és kulcsfontossagu szerepe volt a DIDMATTECH konfe-
rencidk szervezésében és szinvonaldnak novelésében. Az § ér-
deme, hogy a konferencia a Covid jarvany alatt sem sziinetelt és
vegyes vagy online formaban megvaldsult. Idézziik fel egylitt
életének és gazdag palyafutasanak f6 allomasait és emlékez-
zlink ra szeretettel!

Zsako Laszl6 1957. aprilis 19-én sziiletett Székesfehérvaron. Az
akkori képzési rendnek megfelel6en el6bb 1979-ben progra-
moz6 matematikusi féiskolai diplomat szerzett, majd az 6téves
képzés végén, 1981-ben programtervezd matematikus diplo-
mat kapott. Informatikdbo6l 1996-ban megszerezte a PhD foko-
zatot, majd 2007-ben habilitdlt matematikabdl a Debreceni
Egyetemen, 2008-ban pedig informatikabél az E6tvos Lorand
Tudomanyegyetemen (ELTE). 1978-ban kezdett dolgozni az
ELTE-n, el6szor az akkori Numerikus és Gépi Matematikai Tan-
széken programtervezd matematikusként, majd tanarsegéd-
ként, adjunktusként, 1998-t6l pedig docensként. 1996-ban lett
az Informatikai Szakmodszertani Csoport vezetdje, a 2006-0s
atalakulas ota pedig a Média- és Oktatdsinformatika Tanszék
vezetGje volt. 2017 6ta vezette a Kar Informatika Doktori Isko-
laja Szakmoddszertani Programjat.

Dr. Zsaké Laszlo eléviilhetetlen érdemeket szerzett a magyar-
orszagi informatika (szamitastechnika) tanarképzés elinditasa-
ban, és folyamatos tovabbfejlesztésében. Az dltala vezetett cso-
port, majd tanszék rakta le a szamitastechnika tanarképzés
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alapjait. Kezdetitdl fogva jelentds részt valalt és d6td szerepet
jatszott az ELTE-n az informatika tanari szak megteremtésé-
ben, épitésében és megerdsitésében.

Nevéhez fliz6dik Magyarorszag két legnagyobb tanari konfe-
rencidja, az INFO ERA és INFODIDACT elinditasa és sikerre vi-
tele is, ahol évente 6sszegylilnek a tehetséggondozassal foglal-
koz6 szaktanarok. A DIDMATTECH évente megrendezésre ke-
rilé nemzetk6zi konferencidnak magyarorszagi szervezoje
volt. Az egyik alapitd tagja volt a CE]NTREP tudoméanyos folyo-
iratnak, amely lehetdséget biztosit az emlitett konferencidkon
elhangzott értékes el6adasok és az itt prezentalt kutatasi ered-
mények publikalasara.

Zsako Laszlo és munkatarsai az 1990-es évek kozepétol rend-
szeresen és jelentds sullyal vettek részt a kozoktatast érintd ter-
vek, képzési rendszerek és vizsgak megalkotasaban, keziik nyo-
mat viselte a Nemzeti Alaptanterv, Informatika Kerettanterv,
Informatika érettségi, az Orszagos Képzési Jegyzék informatikai
szakmai, az ECDL vizsgarendszere.

Az ELTE IK Informatikai Doktori Iskoldja Szakmddszertani
Programjanak vezet6jeként elkotelezetten dolgozott az infor-
matika tanitasaval és az informatika mas tantargyakban valo
felhasznalasaval kapcsolatos kutatasokban is. Tobb PhD hallga-
tot segitett az informatikai szakmodszertani és didaktikai té-
makban val6 kutatasban. Szamos cikke és publikacidja jelent
meg a magyarorszagi és a nemzetkozi szakirodalomban a téma-
ban.

Kitalaloja és elkotelezett szervezdje volt az altalanos és kozép-
iskolasok legnagyobb programozasi témaval kapcsolatos verse-
nyeinek 1985 6ta. Nemzetkdozileg is kiemelked6 versenyrend-
szert épitett fel, amely a legkisebbek LOGO versenyével kezd6-
dik, a fels6sok és kozépiskolasok Nemes Tihamér Nemzetkozi
Informatikai Tanulmanyi Versenyének programozas kategoria-
javal folytatodik. A kozépiskolasok szamara az OKTV-vel befe-
jez6dve egyenes Uton vezette a programozasban tehetséges ta-
nuldkat a mélyebb algoritmus-ismeretek elsajatitasa felé.
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Kiilonos gondossaggal épitette a Neumann Tehetséggondozd
szakkorok programjat: a megyei szintl szakkorokhoz szakiro-
dalommal, szakkori foglalkozasi anyagokkal segitette a kolléga-
kat és a didkokat, mig az orszagos nyilt szakkérokén rend-
szeresen tartott el6adasokat.

A versenyprogramozasban kitlin diakok szamadra szervezte az
olimpiai valogatdversenyt, évtizedeken at vett részt a Kozép-
Eurépai Informatikai Didkolimpiara (CEOI) és a Nemzetkozi In-
formatikai Didkolimpiara (I0I) kivalogatott magyar csapat fel-
készitésében. Az eddigi négy, Magyarorszagon rendezett CEOI
versenybizottsagi elnokeként tevékeny szerepet vallalt a nem-
zetkozi versenyek szervezésében is.

Szervezdbje volt a Nemes Tihamér Nemzetkozi Informatikai Ver-
[zsak Imre Gyula Komplex Természettudomanyi Verseny prog-
ramozas részének és minden évben részt vett a Neumann Janos
Nemzetko6zi Programtermék Verseny zstirijében is.

A Neumann Janos Tehetséggondozé Kor létrehozasaval és mii-
kodtetésével a kozépiskolai versenyeken kitliné diakok sza-
mara az egyetemen tovabbi tehetséggondozd lehetdségeket te-
remtett meg. 2008 6ta szervezdje az egyetemistdk programo-
zasi versenyének is, amire a nemzetkozi egyetemista versenyek
épiilnek.

A Neumann Janos Szamitégép-tudomanyi Tarsasag Tehetség-
gondozasi Szakosztalyanak elnokeként tevékenykedve eléviil-
hetetlen érdemeket szerzett az informatikai tehetséggondozas
teriiletén, kiemelked6 munkajanak koszonhet6en értek el fan-
tasztikus eredményeket a magyar diakok a nemzetkozi verse-
nyeken, a CEOI-n és az I0I-n.

Zsako Laszlo érdemeinek felsorolasat hosszan folytathatnank,
de ehelyett kiemelnénk azt, amire valészintileg 6 maga is a leg-
biiszkébb volt, az informatika tanité és tanarképzés megalapi-
tasat és fejlesztését. Oriasi energiaval, faradhatatlanul és végte-
len szerénységgel épitette fel az informatikai tanarképzés és te-
hetséggondozas hatalmas, osszetett rendszerét, amelynek ha-
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tasa orszagos szintli. Az 6 munkassaga volt talan a legjelent6-
sebb tényez6 abban, hogy az ELTE az informatikai tanarképzés
legjelentésebb intézményévé valt.

A ma tanité informatikatanarok tobbsége t6le tanulta a progra-
mozas tanitasanak alapjait, és a mai napig mesteriiknek és ba-
ratjuknak tekintik Zsaké Laszlot. Az altala felépitett tanarkép-
zés és tehetséggondozas fellegvara az ELTE-n — ahol mindenki-
nek jutott és jut egy kis hely a jovében is, hogy téglanként hoz-
zategye a maga eredményeit, Otleteit, kezdeményezéseit —
Zsaké Laszl6 haldla utan is az informatikai tanarképzés szilard
szakmai alapokon all6 otthona marad. Utédai tovabb viszik
szakmai 6rokségét, munkatarsai és névendékei megorzik emlé-
két.

Nagyon fog hianyozni és emlékeink kozott élni fog 6rokkeé.

Aki szivekben él, az nem hal meg.

Az E6tvos Lorand Tudomanyegyetem Informatikai Karanak
vezetése és a

DIDMATTECH Konferencia Tudomanyos Tanacsa
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SPOMINAME NA DOC. LASZLOA ZSAKOA

S hlbokym zarmutkom v srdci vam oznamujeme, Ze dr. hab. Las-
z16 Zsaké, PhD., zakladatel' dlhodoby vedtci Katedry medialne;j
avzdelavacej informatiky Fakulty informatiky Univerzity
Eotvosa Loranda v Budapesti a veduci oddelenia talentového
manazmentu Spolo¢nosti vypoctovej techniky Janosa Neu-
manna nas navzdy opustil vo veku 67 rokov.

Zohral vyznamnu ulohu pri organizovani a zvySovani urovne
konferencii DIDMATTECH. Jeho zasluhou konferencie neboli
preruSené ani pocas epidémie Covid-19, a uskutoc¢nili sa aj
vroku 2020a 2021, v kombinovanej, prip. on-line forme. Pripo-
meiime si spolo¢ne hlavné etapy jeho Zivota a bohatej profesio-
nalnej kariéry a s laskou naitho spominajme!

Laszl6 Zsako sa narodil 19. aprila 1957 v Székesfehérvari. V sa-
lade s vtedajsSim vysokoskolskym vzdelavacim systémom ziskal
v roku 1979 najskor bakalarsky titul a potom na konci patroc-
nej pripravy v roku 1981 diplom matematického programatora.
Doktorandské stidium z informatiky ukoncil a ziskal titul PhD
v roku 1996. V roku 2007 sa habilitoval z matematiky na Uni-
verzite v Debrecine a v roku 2008 z informatiky na Prirodove-
deckej fakulte Univerzity Edtvosa Loranda (ELTE) v Budapesti.
Na ELTE pdsobil od roku 1978, ako programator - matematik
na vtedajSej Katedre numerickej a poc¢itacovej matematiky, ne-
skor ako odborny asistent, a od roku 1998 ako docent. V roku
1996 sa stal veducim Metodickej skupiny informacnych techno-
16gii a od transformacie v roku 2006 bol vedicim Katedry me-
didlnej a vzdelavacej informatiky. Od roku 2017 bol garantom
doktorandského Studijného programu informatika so zamera-
nim didaktiku informatiky.
Dr. Laszlé Zsaké ziskal mimoriadne zasluhy pri iniciovani a ne-
ustalom rozvoji pripravy ucitel'ov vypoctovej techniky, ktora sa
neskor stala znamou ako ucitel'stvo informatiky. Skupina, ktoru
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viedol, a ktora prerastla nakatedru polozila zaklady pripravy
ucitel'ov vypoctovej techniky v Mad'arsku. Pod jeho vedenim
vznikol $tudijny odbor orientovany na vyucbu informatiky a in-
formacnych technolégii. Od zaciatku sa vyznamne podielal na
jeho vyvoji a posilnovani v systéme ucitel'skych Studijnych od-
borov. Jeho meno sa spaja aj so zaloZenim a tispeSnym vyvojom
dvoch najvacsich madarskych ucitel'skych konferencii INFO
ERA a INFODIDACT, kde sa kazdoro¢ne stretavaju ucitelia zao-
berajuci sa talent manazmentom. Organizoval aj kazdoro¢nu
medzinarodnu konferenciu DIDMATTECH v Mad'arsku. Je jed-
nym zo zakladajicich clenov vedeckého casopisu CEJNTREP
(Central-European Journal of New Technologies in Research,
Education and Practice), ktory poskytuje moznost publikovat
hodnotné prednasky zo spominanych konferencii a tu pre-
zentované vysledky vyskumu. Laszl6 Zsako a jeho kolegovia sa
od polovice 90. rokov pravidelne a vyrazne podielali na tvorbe
narodnych vzdelavacich dokumentov, Studijnych planov, vzde-
lavacich systémov a skisok s dopadom na verejné skolstvo. Ako
su napr. Zakladného narodné kurikula, Rdmcovy vzdelavaci
program informatiky, Maturita z  informatiky, IT profesie
v narodnom vzdelavacom systéme, Register ucitel'skych profe-
sif, Narodna verzia ECDL a systém skuSania nieselodtlacokich
ruk. a pod.

Ako veduci Programu profesijnej metodiky doktorandského
studia informatiky na Fakulte informatiky ELTE sa venoval vy-
skumu suvisiacemu s vyucbou informatiky a vyuzitim informa-
tiky v inych predmetoch. Pomohol viacerym doktorandom pri
vyskume metodologickych a didaktickych problémov vyucova-
nia informatiky. Na tato tému publikoval mnozZstvo c¢lankov
a hodnotnych publikicii s origindlnymi vysledkami v domace;j i
medzinarodnej literatire. Od roku 1985 je zakladatel'om a za-
nietenym organizatorom najvacsich programatorskych sutazi
pre ziakov zakladnych a strednych $kol. Vybudoval vynikajuci
narodny sutazny systém, ktory zacina sutazou LOGO pre naj-
mensSich a pokracuje kategdriou programovania ako su sutaze
v Studiu informatiky Nemes Tihamér pre Studentov strednych
$kol, olympiada z informatiky pre stredné $koly a rozne stutaze
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Studentskej vedeckej odbornej Cinnosti.  Viedol Studentov ta-
lentovanych na programovanie na priamou cestou k ziskaniu
hlbsich znalosti o algoritmoch. Specialne starostlivo vybudoval
program odbornych kurzov pre rozvoj talentov. Znamy je napr.
program Neumann talent manazér. Jeho metodické
usmernenie a pomoc kolegom a Studentom je neocenitelny.
Pomahal nielen odbornou literatirou a metodickymi mate-
ridlmi pre odborné kurzy na regionalnej Grovni ale aj pravi-
delne skolil a prednasal na narodnych odbornych kurzoch a se-
minarov.

Kazdoro¢ne organizoval olympijski vyberovu sutaz pre Stu-
dentov, ktori vynikaju v programovani a desiatky rokov sa po-
diel'al na priprave mad’arského timu vybraného na Stredoeu-
ropsku olympiaddu Studentov informatiky (CEOI) a Medzina-
rodnu olympiddu Studentov informatiky (10I). Ako predseda
sutazného vyboru Styroch generalnych riaditel'stiev, ktoré sa
doteraz konali v Mad'arsku, sa aktivne podiel'al aj na organizacii
medzinarodnych sutazi. Bol organizatorom Medzindrodnej in-
formatickej sitaze Nemesa Tihaméra a pouZzivatel'skej kategd-
rie OKTV, vedticim ulohy programovej casti Komplexnej priro-
dovednej sutaze Gyulu Imre Izsdka a kazdoroc¢ne sa zdcastno-
val v porote Medzinarodnej sitaze programovych produktov
Janosa Neumanna. . ZaloZenim a prevadzkovanim Talent Deve-
lopment Circle Janosa Neumanna vytvoril na univerzite d'alSie
moznosti rozvoja talentov pre Studentov, ktori excelovali v stre-
doskolskych sutaziach. Od roku 2008 je aj organizatorom su-
taze v programovani pre vysokoskolakov, na ktorej su posta-
vené medzinarodné univerzitné sutaze. P6sobenim ako prezi-
dent oddelenia rozvoja talentov Spoloc¢nosti Janosa Neumanna
pre informatiku ziskal vecné zasluhy v oblasti rozvoja IT talen-
tov Vd'aka svojej vynikajucej praci dosiahli mad’arski studenti
fantastické vysledky v medzinarodnych sutaziach, CEOI a IOI.
Vo vymenuvani zasluh Laszl6a Zsakoéa by sme mohli pokraco-
vat eSte dlho, no namiesto toho by sme vyzdvihli to, na ¢o bol
on sam najviac hrdy - zaloZenie a rozvoj vzdelavania ucitel'ov
informatiky a informacnych technolégii. S obrovskou energiou,
oddanost'ou a nekone¢nou skromnost'ou vybudoval komplexny

systém vzdeldvania ucitel'ov informatiky a talent manaZmentu,
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ktorého dosah je celostatny. Jeho praca bola mozno najvyznam-
nejSim faktorom v tom, Ze sa ELTE stala najvyznamnejSou
inStiticiou pre vzdelavanie ucitel'ov.

Viacsina dneSnych ucitel'ov informatiky sa od Laszléa Zsakda
naucila zaklady vyucby programovania a dodnes ho povazujd
za svojho ucitel'a a priatel'a. S obrovskou energiou, netinavne a
skromne vybudoval baStu vzdelavania ucitelov a rozvoja
talentov v ELTE, kde kaZzdy mal a v budicnosti bude mat trochu
priestoru na pridanie vlastnych vysledkov, napadov, iniciativne
aktivity. Aj po smrti doc. Laszléa Zsakda, ELTE zostava do-
movom s pevnymi profesiondlnymi zakladmi pripravy
a celoZivotné vzdelavanie ucitelov informatiky. Jeho odcho-
vanci a naslednici budi pokracovat v jeho profesijnom odkaze
a jeho kolegovia a Studenti budi zachovavat jeho pamiatku.

Bude ndm vel'mi chybat a navzdy ostane v nasich spomienkach.

Kto Zije v srdciach - neumiera.

Vedenie Fakulty informatiky Univerzity Eétvosa Loranda a

Vedecka rada konferencie DIDMATTECH
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