CyBOTHIIA
SZABADKA %\'W&S STy,

SUBOTICA < Wikiy O/ :
SUBOTICA é"m% ﬁ‘ll"%
2024 g 3 SC § g—-‘?-"\'-

11. KOH®EPEHIINJA
JAKT Y OBPA3OBAILY”

KOMIETEHLIWIE

11. IKT AZ OKTATASBAN
KONFERENCIA

KOMPETENCIAK

11. KONFERENCIJA
»1IKT U OBRAZOVANJU”

KOMPETENCIJE

11™ ICT IN EDUCATION
CONFERENCE

COMPETENCES

VHHBEPSUTET Y HOBOM CARY VYHTEIbCRH BARVATET HA MABAPCKOM HACTABHOM JESHRY Y CVBOTHLM
UJVIDEKI EGYETEM MAGYAR TANNYELIVU TANITOKEPZO KAR, SIRBADKA

SVEUCILISTE U NOVOM SADU UCITELISKI FAKULTET NA MADARSKOM NASTAVNOM JEZIKU U SUBOTICI
UNIVERSITY OF NOVI SAD HUNGARIAN LANGUAGE TEACHER TRAINING FACULTY, SUBOTICA



11. Kongepenunja ,,MKT y oOpa3zoBamy”
Komnerenmmje
36opnux padosa

Hatym onpkaBama: 7—8. HoBeMOap 2024.
Mecto: Yausepsurer y HoBom Cany, Yunresbcku hakynrer Ha Mal)apckoM HaCTaBHOM jE3HKY,
Cy0otuia, ya. llItpocmajeposa 11., Penyonuka Cpouja

11. IKT az Oktatasbhan Konferencia

Kompetenciak
Tanulmanygyiijtemény

A konferencia idopontja: 2024. november 7-8.
Helyszine: Ujvidéki Egyetem, Magyar Tannyelvii Tanitoképzé Kar,
Szabadka, Strossmayer utca 11., Szerb Kdztarsasag

11. Konferencija ,,IKT u obrazovanju”
Kompetencije
Zbornik radova

Datum odrZavanja: 7-8. studeni 2024.
Mjesto: Sveuciliste u Novom Sadu, Uciteljski fakultet na madarskom nastavnom jeziku,
Subaotica, ul. Strossmayerova 11., Republika Srbija

11" ICT in Education Conference

Competences
Papers of Studies

Date: November 7-8, 2024
Address: University of Novi Sad, Hungarian Language Teacher Training Faculty,
Subotica, 11 Strosmajerova str., Republic of Serbia



HN3paBau
VYuusepsuter y HoBom Cany
Yuutesbcku (pakynTeT Ha Mal)apCKOM HACTaBHOM jE3UKY
Cybortuna

Kiado
Ujvidéki Egyetem
Magyar Tannyelvl Tanitoképzd Kar
Szabadka

Nakladnik
Sveuciliste u Novom Sadu
Uciteljski fakultet na madarskom nastavnom jeziku
Subotica

Publisher
University of Novi Sad
Hungarian Language Teacher Training Faculty
Subotica

Oxarosopuu ypennuk / Felel6s szerkeszt6 /
Odgovorni urednik / Editor-in-chief
Valéria Pintér Kreki¢

Ypennunu / Szerkesztok / Urednici / Editors
Cintia Juhasz Kovacs
Zsolt Namesztovszki

Texnnukn ypennuk / Tordeloszerkeszto /
Tehnicki urednik / Layout editor
Attila Vinko
Zsolt Vinkler

+381 (24) 624 444
magister.uns.ac.rs/conf
ict.conf@magister.uns.ac.rs

ISBN 978-86-81960-33-2

Cy6otuna — Szabadka — Subotica — Subotica
2024



IIpencenaBajyhn xondepenunje / A konferencia elnoke
Predsjedatelj konferencije / Conference Chairman

Valéria Pintér Kreki¢

Opranm3anuonu on6op kondepennuje/ A konferencia szervezobizottsaga /
Organizacijski odbor konferencije / Conference Organizing Committee

Cintia Juhasz Kovacs
University of Novi Sad, Serbia

Zsolt Namesztovszki
University of Novi Sad, Serbia

Eszter Gabrity
University of Novi Sad, Serbia

Viktoria Toma Zakinszki
University of Novi Sad, Serbia

Zsolt Vinkler
University of Novi Sad, Serbia

Attila Vinkd
University of Novi Sad, Serbia

VYpenuuuku oa60p koHbepenimje / A konferencia szerkesztébizottsaga
Urednic¢ki odbor konferencije / Conference Editorial Board

Rita Horak
University of Novi Sad, Serbia

Cintia Juhdsz Kovacs
University of Novi Sad, Serbia

Zsolt Namesztovszki

University of Novi Sad, Serbia

Attila Vinkd
University of Novi Sad, Serbia

Cexperapu koHdpepenuuje / Konferenciatitkar
Tajnice konferencije / Conference Secretary

Brigitta Buzas
University of Novi Sad, Serbia

Viola Nagy Kanasz
University of Novi Sad, Serbia

Monika Salata
University of Novi Sad, Serbia



Hay4nu u mporpamcku on60p

Tudomaényos programbizottsag

Znanstveni i programski odbor
Scientific and Programme Committee

Ipencennuk / EInok / Predsjednica / Chairperson

Rita Horak
University of Novi Sad, Serbia

Yy1aHOBHM HAYYHOT H MPOrpaMcKor oa6opa
A tudomanyos programbizottsag tagjai
Clanovi znanstvenog i programskog odbora

Milica Andevski
University of Novi Sad,
Serbia

Léaszl6 Balogh
University of Debrecen,
Hungary

Edmundas Bartkevicius
Lithuanian University, Kauno,
Lithuania

Ott6 Beke
University of Novi Sad
Serbia

Stanislav Bencic
University of Bratislava,
Slovakia

Annamaria Bene
University of Novi Sad,
Serbia

Emina Berbi¢ Kolar
Josip Juraj Strossmayer
University of Osijek,
Croatia

Rézsa Bertdk
University of Pécs,
Hungary

Radmila Bogosavljevié¢
University of Novi Sad,
Serbia

Eva Borsos
University of Novi Sad,
Serbia

Eva Dakich

La Trobe University, Melbourne,

Australia

Zoltan Dévavari
University of Novi Sad,
Serbia

Péter Donath
Lérand E6tvds University,
Budapest, Hungary

Rébert Farkas
University of Novi Sad,
Serbia

Olivera Gaji¢
University of Novi Sad,
Serbia

Dragana GluSac
University of Novi Sad,
Serbia

Members of the Program Committee

Noémi Gorog
University of Novi Sad,
Serbia

Katinka Hegeddis
University of Novi Sad
Serbia

Erika Heller
Lérand Eo6tvos University,
Budapest, Hungary

Rita Horak
University of Novi Sad, Serbia

Hargita Horvath Futd
University of Novi Sad,
) Serbia
Eva HOzsa
University of Novi Sad,
Serbia

Szilvia Kiss
University of Kaposvar,
Hungary

Anna Kollath
University of Maribor,
Slovenia

Cintia Juhasz Kovacs
University of Novi Sad,
Serbia



Elvira Kovacs
University of Novi Sad
Serbia

Mitja Krajncan
University of Primorska, Koper,
Slovenia

Imre Lipcsei
Szent Istvan University, Szarvas,
Hungary
Lenke Major
University of Novi Sad
Serbia

Sanja Mandari¢
University of Belgrade,
Serbia

Pirkko Martti
University of Turku, Turun
Yliopisto, Finland

Damir Matanovié¢
Josip Juraj Strossmayer
University of Osijek, Croatia
Eva Mikuska
University of Chichester,
United Kingdom

Vesnica Mlinarevié
Josip Juraj Strossmayer University
of Osijek,

Croatia

Margit Molnar
University of Pécs,
Hungary

Ferenc Németh
University of Novi Sad,
Serbia
Sinisa Opi¢
University of Zagreb,
Croatia

Slavica Pavlovié¢
University of Mostar,
Bosnia and Herzegovina

Lidija Pehar
University of Sarajevo,
Bosnia and Herzegovina

Andelka Peko
Josip Juraj Strossmayer
University of Osijek,
Croatia

Valéria Pintér Kreki¢
University of Novi Sad,
Serbia

Ivan Poljakovié¢
University of Zadar,
Croatia

Zoltan Poor
University of Pannonia,
Veszprém,
Hungary

Vlatko Previsi¢
University of Zagreb,
Croatia

Zoran Primorac
University of Mostar,
Bosnia and Herzegovina

Ivan Prskalo
University of Zagreb,
Croatia

I1diko6 PSendkova
University of Trnava,
Slovakia

Judit Raffai
University of Novi Sad,
Serbia

Janos Samu
University of Novi Sad,
Serbia

Léaszl6 Szarka
University Jan Selyeho, Komarno,
Slovakia

Zoltan Szts
Eszterhazy Kéroly Catholic
University,
Hungary

Svetlana Spanovié
University of Novi Sad,
Serbia

Marta Takacs
University of Novi Sad,
Serbia

Viktoria Toma Zakinszki
University of Novi Sad
Serbia

Janos Toth
University of Szeged,
Hungary

Vesna Vucinié
University of Belgrade,
Serbia

Eva Vukov Raffai
University of Novi Sad,
Serbia

Smiljana Zrili¢
University of Zadar,
Croatia

Julianna Zsoldos-Marchis
Babes-Bolyai University,
Romania

Oleg Yurevich Latyshev
International Mariinskaya
academy, Russia



AyTopu cHOCE CBY OATOBOPHOCT 3a CaJipkaj U Je3NUKH KBAIUTET pajoBa. Hanarbe, u3jase u
CTaBOBU M3PAXECHHU y pPaJOBHMa HCKJbYYMBO CYy CTaBOBH ayTopa W HE MOpajy HYXHO
MPEACTaB/baTU MULLJbEHA U CTABOBE Y peaHuTBa U M3nasaya.

A kiadvanyban megjelend tanulmanyok tartalmaért és nyelvi helyességéért a szerzo felelds.
A kiadvanyban megjelend irasokban foglalt vélemények nem feltétleniil tiikrozik a Kiad6 vagy
a SzerkesztObizottsag allaspontjat.

Autori snose svu odgovornost za sadrzinu i jezi¢nu kvalitetu radova. Nadalje, izjave i
stajaliSta izrazeni u radovima isklju¢ivo su stajaliSta autora i ne moraju nuzno predstavljati
misljenja i stajaliSta UredniStva i Nadladnika.

The authors are solely responsible for the content and the language of the contributions.
Furthermore, statements and views expressed in the contributions are those of the authors and
do not necessarily represent those of the Editorial Board and the Publisher.



Cnonzopu koH(pepennuje / A konferenciak tamogatoi
Pokrovitelji konferencije/ Conference sponsors

Megvalosult i
a Magyar Kormany é?
BETHLEN GABOR

témogatéséval MINISZTERELNOKSEG Alap

NEMZETPOLITIKAI ALLAMTITKARSAG

EMBERI EROFORRASOK
MINISZTERIUMA

PANNON RTV

WWW.PANNONRTV.COM



CAJIPKAJ

TARTALOM
SADRZAJ
CONTENTS
Tunde Lengyelné MOoINAr, Lajos TOIAi ... 11

The Impact of Artificial Intelligence on the Education System

CZEYIEAT LASZIO. ..ot 20
Digitalis kdnyvtarpedagdgia, kritikus gondolkodas és az Ml

GOgh El0d, KOVATT ALULA .............oooii ettt 27
Digitalis timogatas és hozzaférhetdség a kozépfoku oktatasban

Valentina Krstanovi€, ANTTA TOT ..o oottt ettt ettt ettt e et ettt en ettt et et en s e enes 36
Drustvene mreze u svakodnevnom zivotu djece i adolescenata

PELEI ANTAL ... 44
Education and Digitalization: Competences and Realities in Hungarian Public Education

Gyore Géza, Kubinger-Pillmann Judit, Bognar AMAlIa...........ccc.ccooeviiveriieciiseiceeiesceesesseesesns 51
Eltérések és azonossagok a 3-4. és 5-6. osztalyos digitalis kultira tankényvekben

SZADONE BAIOGN AQGOTA.............oooooveeeeeveeeeeveeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseees 61
The Future of Education — the Role of Artificial Intelligence

CSHIA P TANTNEY ... ettt ettt ettt ettt e et et e et et et et e et ee e et et e e et et ee et et e e esreeen et eneeensseeeranas 70

Innovative Approach to Creating Digital Learning Environments: Online Learning Monitored
With Eye-Tracking

Andreja Zubac, Irella Bogut, Kre$Simir VIdacic ..............ccocooiiiinices e 78
Mikrouc¢enje kroz aktivnosti odrZivoga razvoja u odgojno-obrazovnim ustanovama

(o) | =Yg T OKT=T o g - | OO 90
Supporting the Development of the Teaching Profession With Acrtificial Intelligence Tools

REKB RACSKO ... 100
Trends in Digital Education in the Light of Technology Adoption Models

AyTopH / SZerZOK / AULOTT / AULROTS ....vivieiicieicee e 109



Hungarian Language
Teacher Training Faculty

organizes its international conferences

18th International Scientific Conference
13th International Methodological Conference
11th ICT in Education Conference

with the central topic:

COMPETENCES

7-8 November, 2024, 9:00AM - 8:00PM

B : BOOK OF ABSTRACTS,
\Lf E-BOOK OF PAPERS

SUBOTICA,
STROSSMAYER STR. 11,

APPLICATION SERBIA
DEADLINE IS
1 SEPTEMBER, 2024

magister.uns.ac.rs/conf
conf@magister.uns.ac.rs ° +38124 624 444



THE IMPACT OF ARTIFICIAL INTELLIGENCE
ON THE EDUCATION SYSTEM

TUNDE LENGYELNE MOLNAR !, LAJOS TOLDI 2
1 Eszterhazy Karoly Catholic University, Eger, Hungary

20buda University, Budapest, Hungary
lengyelne.tunde@uni-eszterhazy.hu, toldi.lajos@gmail.com

Abstract

The Fourth Industrial Revolution is drastically transforming how our world functions. It reshapes
the technological environment, reforms economic operations, and brings about living conditions that
alter the everyday lives of society. Consequently, the competencies required by the labor market are
constantly evolving. New skills, such as the ability to analyze artificial intelligence and big data, are
emerging, and jobs specializing in these areas are expected to increase by 30-35% (World Economic
Forum, 2023). These developments pose a dual challenge for educational systems: on the one hand,
they must prepare learners for the changing competency demands, and on the other, they need to identify
the potential of Al in education development. The advancement of educational systems is entering a
new dimension with natural language processing (NLP) and the application of large language models
like ChatGPT. This may represent a paradigm shift in education, offering significant advantages while
also presenting problems to solve and ethical concerns to address.

Keywords: intelligent tutoring systems, large language models, artificial intelligence in education

1. Introduction

We are living in the era of the Fourth Industrial Revolution, and ten years after its inception, it is
clear how profoundly it is transforming industry, work environments, homes, daily communication,
administrative processes, and information acquisition channels. The ongoing Fourth Industrial
Revolution has initiated a cultural paradigm shift, affecting the functioning of society (Kis-Téth,
Gulyas, Eniké & Racsko, 2017) and even prompting a redefinition of what society means. Several
scholars describe this new type of living space as a cyber-physical society, characterizing the structured
relationships of people adapting to this environment. "Cyber-physical approaches can lead to ‘smart'
cities, manufacturing, transportation, logistics, and energy systems, contributing to the creation of a
new quality of life. In this regard, we can already talk about a cyber-physical society, which
encompasses not only physical and cybernetic spaces but also human, social, and cultural spheres"
(Monostori, 2016). According to Levin (2016), the cyber-physical system is a factor of technological
culture, where we can speak of new residents of the digital society. Other researchers (Deguchi, Atsushi,
et al., 2020; Fukuyama, 2018; Kravets, Bolshakov & Shcherbakov, 2022) conceptualize the changes as
the emergence of Society 5.0, a new human-centered society. While the terminology varies, the
underlying concept is the same: people must adapt to a new, technologically advanced environment,
creating a form of symbiosis between humans and machines.

2. The Impact of the Fourth Industrial Revolution on the Labor Market

The scale of these changes is most visible in the transformation of the labor market. At the beginning
of the industrial revolution, alarming predictions were made. For instance, in 2018, it was forecasted
that by 2022, machines would take over 42% of jobs and by 2027, 52%, relegating humans to the
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background in the labor market (Future of Jobs, 2018). However, actual data are somewhat lower: by
2022, 34% of jobs had been automated, and a projection of 43% automation by 2027 was made based
on 2023 measurements (Future of Jobs Report, 2023). Facts show that by 2023, 23% of jobs had
disappeared, replaced by new occupations, and in the long term, it is anticipated that 69 million new
jobs will be created in the next five years due to new technologies and the green transition. However,
the other side of this process is that 83 million jobs will be at risk due to these changes. Thus, summing
up the number of existing jobs, it becomes evident that a quarter of jobs will disappear in the next five
years, resulting in significant transformations in the labor market (Forum Institutional, 2023). It is worth
examining the fastest-growing professions globally, where the largest increases in job creation are
expected. Technology operators rank first, while vocational trainers, who prepare people for these
professions, are in third place.

A clear consequence of the changing workforce demands caused by the Fourth Industrial Revolution
is that retraining will play a significant role in the future. Globally, it is expected that 44% of workers
will need new skills (Forum Institutional, 2023), posing a substantial challenge for educational science.

FIGURE 3.4  Largest job growth, millions
Top roles ordered by largest net job growth, calculated based on ILO Occupation Employment statistics and growth reported by organizations
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World Economic Forum, Future of Jobs Survey 2023.
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| 3. Artificial Intelligence and Big Data Competencies

Retraining will focus on competencies demanded by the labor market, and forecasts indicate that
globally, 32% of workers will require retraining in Al and big data capabilities. In Serbia, it is expected
that 33% of the workforce will need to develop these skills (Forum Institutional, 2023). The role of
artificial intelligence and big data in the future has been examined in other studies. In December 2023,
Amazon conducted a survey in the United States involving over 1,300 companies and 3,000 employees,
and over 90% of the employers surveyed predicted that they would adopt Al-related solutions in their
organizations by 2028. In March 2024, a similar study was conducted in Europe with more than 2,000
companies and 6,000 people. The results were similar: 91% of employers and 86% of employees expect
generative Al to be used in the next five years to boost innovation and creativity, automate repetitive
tasks, and enhance learning (AWS, 2024).
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| 4. Big Data and Atrtificial Intelligence

Big data and artificial intelligence competencies involve executing workflows where data analysis
and intelligent systems are closely tied to decision-making processes. This encompasses collecting,
storing, and analyzing large volumes of data and applying Al tools, such as machine learning algorithms
and predictive models, to solve problems.

The significance of big data and Al technologies surged during the Fourth Industrial Revolution, as
these tools enable data-driven decision-making, which is crucial for maintaining competitiveness. Al,
for instance, can identify patterns in data that remain hidden to human analysts and help forecast future
trends. Meanwhile, big data technologies address challenges related to data processing and storage,
enabling rapid access to and real-time analysis of data.

The application of Al and big data technologies is not limited to the corporate sector; their
continuous expansion is also evident in government, healthcare, and education. According to the World
Economic Forum (2024), Al- and big data-based systems can improve operational efficiency by up to
15% by optimizing business processes, reducing costs, and creating new revenue streams.

In the next chapter, we will examine the impact of artificial intelligence on the educational system!

| 5. The Impact of Artificial Intelligence on the Educational System

The emergence of artificial intelligence has fundamentally transformed numerous areas of social
life, and education cannot remain an exception in the long run. There are already countries where Al
applications have become an integral part of educational institutions, revolutionizing the ways students
learn, teachers teach, and institutions operate (Aldosari, 2020; Antal, Czeglédi, 2022; Narendra et al.,
2023; Guan et al., 2020; Kamalov et al., 2023, Kocka, Prantner & Bird, 2023).

The integration of artificial intelligence into various EdTech solutions gradually transforms the
learning environment. One of the most significant outcomes of this transformation is evident in the
personalization of learning pathways. This is achieved by analyzing data collected during students'
learning processes, identifying individual learning characteristics, and tailoring educational experiences
accordingly.

Additionally, the widespread use of Al in education is expected to improve learning outcomes,
increase student engagement, and reduce dropout rates. Al-based tools can provide instant feedback on
practice tasks, while also enabling more accurate assessment of students’ knowledge and performance.
Advanced EdTech systems can support teachers in numerous other areas. One notable opportunity lies
in the automation of certain administrative tasks, such as the creation of practice problem sets, allowing
educators to focus more on instructional activities and student support.

However, the use of Al in education is not without challenges. Concerns have been raised regarding
data privacy, learned biases, and the potential depersonalization of the learning experience. Worryingly,
these intelligent tools may present content that is pedagogically inappropriate or undermine essential
skills like writing, reading, and reasoning (Felix & Webb, 2024; Ayala-Pazmifio, 2023).

Despite these challenges, the promise of artificial intelligence to enhance the quality and
accessibility of education remains compelling. As Al technologies continue to evolve, rigorous research
and careful implementation will be critical to ensure the full realization of their educational benefits
while mitigating potential risks.

| 6. Intelligent Tutoring Systems

Al-powered EdTech tools, particularly intelligent tutoring systems (ITSs), have gained prominence.
These systems use advanced machine learning algorithms and models to assess students’ unique
knowledge, skills, and learning preferences, and adaptively determine optimal educational goals and
tailor content accordingly (VanLehn, 2011). Combining computer vision and natural language
processing techniques, ITSs can automate the grading, evaluation, and sometimes the scoring of
assignments, tests, and exams (Chaudhri et al., 2013). This higher level of automation not only reduces
the workload for teachers but also provides students with relevant, real-time feedback, enhancing their
learning engagement (Graesser et al., 2005).

-13 -
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By continuously monitoring students’ progress, identifying knowledge gaps, and intervening to
modify the learning process, ITSs enable a level of personalization that is challenging to achieve in
traditional classroom settings. This elevated level of personalized support has been shown to
significantly improve the retention of knowledge and skills acquired during the educational process
(VanLehn, 2011).

7. The Main Components of ITS Architecture

As we have seen, ITSs are sophisticated Al-based educational platforms typically comprising four
interconnected components: the domain model, the student model, the pedagogical model, and the user
interface.

Domain Model

The domain model encompasses the comprehensive subject knowledge and content from which the
ITS draws during the teaching process. This foundational knowledge base forms the backbone of the
educational materials and learning activities optimized for students.

Student Model

The student model tracks and models the learner's evolving understanding, progress, and learning
behavior. By continuously updating the student profile, the ITS dynamically adjusts the teaching
process, supportive functions, and feedback to align with the strengths, weaknesses, and learning styles
of individual learners.

Pedagogical Model

Based on the analysis of the student’s individual needs, preferences, and performance, the
pedagogical model determines the most effective teaching strategies, instructional methods, and
learning activities to apply. This adaptive, data-driven pedagogical approach aims to ensure an
optimized learning experience for each student.

User Interface

The user interface is the interactive platform through which communication occurs between the
learners and the tutoring system. A well-designed interface is intuitive, easy to use, and visually
supportive, helping students process and absorb information effectively. Modern ITS user interfaces
often include gamification elements, visualizations, and adaptive features that further align the system
with diverse learning styles and preferences. Additionally, interfaces may utilize technologies such as
natural language processing or voice-based commands to enhance the learning experience.

8. Concerns About the Functioning of ITSs

Although ITSs offer significant potential benefits in enhancing personalized and adaptive learning,
some researchers have raised valid concerns regarding the risks and ethical considerations associated
with their implementation. For example, the collection and use of data by ITSs on students’ cognitive
abilities or other personality traits raise critical data protection and security issues, making proper
management of these concerns a fundamental requirement for their operation (Akgun & Greenhow,
2022). Furthermore, biases inherent in the development or training of certain Al technologies may lead
to deviations from the true educational goals, potentially undermining the holistic development of
students (Baker & Hawn, 2021).

It is therefore essential to monitor, validate, and oversee deployed systems. This requires continuous
collaboration between educators using the technology and researchers developing it to create robust
ethical frameworks and safeguards that ensure the responsible and equitable application of these
transformative technologies (Zawacki-Richter et al., 2019).

9. The LLM Architecture for Educational Tasks

The advent of large language models (LLMSs) in education can revolutionize diverse tasks, such as
curriculum design or lesson planning. These models can also assume roles such as lecturers, mentors,
or collaborative partners, offering additional pedagogical benefits while presenting accompanying risks
(Mollick & Mollick, 2023). For instance, concerns may arise regarding students' potential dependence
on generative Al, which could result in a lack of critical thinking or complacency. The issues of inherent
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biases in LLMs and occasional inaccuracies, known as "hallucinations," also pose challenges that could
adversely affect the educational process.

Effectively addressing these risks requires a multifaceted approach. Firstly, educators must be
prepared to actively oversee the learning process, providing guidance, context, and alternative
perspectives to encourage the critical use of LLM-powered tools. Secondly, students must be trained to
critically evaluate the information and recommendations provided by such systems. By enhancing
digital literacy and critical thinking skills, learners can recognize the limitations and biases of generative
language models and develop the ability to complement Al-generated insights with their unique
perspectives and problem-solving approaches.

10. Potential Integration of LLMSs into ITSs

The future convergence of LLMs and intelligent tutoring systems (ITSs) presents the possibility of
another paradigm shift in education. By combining the personalized, adaptive, and interactive
capabilities of ITSs with the powerful natural language processing and generation capacities of LLMs,
educators can create transformative learning experiences.

An ITS-guided and controlled large language model could provide highly personalized, tailored
learning experiences to meet the unique needs and preferences of individual students. The LLM
component could generate real-time, customized feedback, explanations, and learning content, while
the ITS’s pedagogical model ensures that each educational activity aligns with the student’s learning
style and progress (Leiker et al., 2023; Gan et al., 2023).

Moreover, integrating LLMSs could enhance ITS assessment capabilities, enabling more accurate and
comprehensive tracking of students' performance and understanding.

LLMs’ use in educational contexts can also foster students’ creativity and critical thinking. Instead
of merely replicating or recounting received information, students could use LLM-based tools to
generate ideas, explore different perspectives, and develop their problem-solving skills.

By leveraging the strengths of ITSs and LLMSs, we can usher in a new era of personalized, adaptive,
and engaging learning experiences, equipping students to navigate the challenges of the 21st century
successfully.

11. The Impact of LLMs on the Gradual Transformation of Education

The impact of large language models integrated into educational settings extends far beyond the
classroom, offering profound opportunities to rethink and transform educational practices. Their
potential effects range from curriculum design and holistic evaluation of student progress across
subjects to equitable access to educational resources and the renewal of teacher training.

By incorporating LLM-driven ITS tools for content generation and curation, educators can design
dynamic, interactive, and multimedia-rich educational experiences that more effectively engage
students and deepen understanding.

In teacher training and professional development, LLMs can also serve as invaluable tools, assisting
with lesson planning, providing real-time feedback on teaching effectiveness, and offering personalized
guidance. This enables teachers to enhance their skills and adapt to the evolving needs of their students.
These future integrated tools could bolster pedagogical goals while fostering a culture of continuous
professional growth.

LLMs can also help bridge gaps in access to quality educational resources, particularly in
underserved and resource-constrained communities. By automating the creation and curation of
educational materials, these tools could provide broader access to engaging and effective content
tailored to diverse learning needs, even in situations of limited teaching resources. Democratizing
access to ITS technologies could reduce inequities in education.

12. Holistic Assessment

The application of LLMs can transform the way learning achievements are measured and progress
is tracked. Exploiting advanced natural language processing capabilities, educators can design
comprehensive and nuanced assessment tools that go beyond traditional formats. These tools could
evaluate not only what students know but also how they think, express themselves, and apply their
knowledge in various contexts. This transformative approach offers significant pedagogical advantages,
enabling educators to better understand and support student learning.
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LLMs can assess not only the correctness of answers but also the depth and coherence of a student’s
reasoning. By analyzing language use, structure, and clarity, they can provide insights into a student’s
ability to interpret, utilize, or articulate complex concepts in their own words (Gan et al., 2023). These
tools also allow for evaluating the transfer of learning across disciplines, measuring how well students
apply acquired knowledge to novel problems (Mollick & Mollick, 2023).

Traditional assessments often compartmentalize student performance by subject, making it
challenging to gain a comprehensive view of overall progress. LLMs can bridge this gap by assessing
student performance across disciplinary boundaries. For example, they can evaluate how students
simultaneously use literacy and numeracy skills in interdisciplinary tasks, such as writing a research
report or solving real-world problems. This technology can also be used for cross-context understanding
assessments, evaluating how students recognize and apply connections between subjects—for example,
employing mathematical reasoning in a scientific experiment or providing historical context in a literary
analysis (Leiker et al., 2023).

13. Pedagogical Benefits of Holistic Assessment
Integrating LLM-supported holistic assessment into ITSs offers several pedagogical benefits that
can significantly enhance teaching and learning outcomes:

Information-Based Learning Organization:

Holistic results allow educators to tailor instructional strategies based on a detailed understanding
of individual students’ strengths and areas for improvement. For instance, identifying difficulties in
mastering scientific concepts can prompt the use of personalized, analogy-based examples during
science lessons.

Higher-Level Differentiation:

Deeper insights into individual learning profiles enable subject teachers to provide personal,
targeted, and unique support during acquisition. This differentiation is particularly beneficial in diverse
classrooms where students have varying learning needs and preferences (Mollick & Mollick, 2023).

In-Depth Assessment and Feedback:

The holistic approach provides detailed, data-driven assessments that go beyond scores and grades.
Students can receive guidance to improve critical thinking, reasoning, and creativity, fostering
intellectual and personal development (Gan et al., 2023).

Fostering Interdisciplinary Learning:

By evaluating how students integrate knowledge across subjects, LLM-supported assessments
encourage interdisciplinary thinking. This prepares students for real-world challenges that require
complex, multifaceted problem-solving skills.

Equitable Assessment and Effective Mentoring:
Automated assessments reduce the burden of manual grading while ensuring high precision and
depth. This efficiency frees teachers to focus on educational tasks and mentoring students.

14. Conclusion

Our research has highlighted that the widespread adoption of artificial intelligence in education can
bring about significant transformations that extend far beyond traditional teaching and learning
processes. In light of the technological and societal changes driven by the Fourth Industrial Revolution,
education must adapt to the new competency demands of the labor market while leveraging the potential
of Al-based solutions. Our findings clearly demonstrate that the integration of intelligent tutoring
systems (ITSs) and large language models (LLMs) can open new dimensions in educational practice,
particularly with regard to personalized learning pathways, engaging learning processes, and
opportunities for holistic assessment.

The advanced algorithms of ITSs integrated with LLMs can be tailored to adapt in real time to the
needs and abilities of students, ensuring the comprehensive customization of educational content and
methods. Thanks to advancements in natural language processing technologies, LLMs now offer new
possibilities in content generation, support for interdisciplinary learning, and the implementation of
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holistic assessment approaches. Such assessments not only facilitate the quantitative measurement of
students' knowledge but also enable educators to uncover students' reasoning skills, creative thinking,
and capacity for interdisciplinary knowledge integration. These developments promote an educational
approach that goes beyond developing subject-specific skills to fostering learners’ complex problem-
solving abilities.

However, the application of Al-based technologies for educational purposes is not without its
challenges. Our research has underscored issues related to the protection of personal data, algorithmic
biases, and the potential dehumanization of the educational process. These concerns underscore the
necessity of establishing rigorous regulatory frameworks to ensure the responsible and equitable
application of Al tools. Additionally, we must emphasize the importance of preparing educators to
critically and reflectively apply Al technologies, thereby supporting the development of students’
digital literacy and critical thinking skills.

15. Outlook for the Future

The findings of our research clearly outline the most promising developmental directions for the
educational use of artificial intelligence. The integration of large language model (LLM) technologies
with intelligent tutoring systems (ITSs) encompasses advanced natural language processing
capabilities, such as the realization of holistic assessment, which represents a significant pedagogical
innovation in its own right. At the same time, this approach not only enables the multidimensional
evaluation of students' current knowledge but also provides deeper insights into their developmental
trajectories and learning strategies. Integrating interdisciplinary learning objectives and assessing skills
and knowledge transfer across specific subjects has the potential to fundamentally reshape the goals
and methods of education.

However, the future convergence of ITSs and LLMs will not only enhance educational efficiency
but also contribute to more equitable access to educational resources, particularly in resource-scarce
communities. We have found that upon reaching a certain level of maturity, these ITS-integrated
generative Al tools could democratize future education. They could achieve this by ensuring that the
educational materials and automated assessment tools they generate—designed to accommodate the
diverse needs and abilities of learners—become accessible to all.

Our research concludes that the responsible development and application of Al technologies can
make educational systems more effective, engaging, sustainable, and equitable. Future research must
focus on the further development of holistic assessment tools, strengthening the Al competencies of
teachers and students, and creating and implementing ethical guidelines. Collectively, these processes
could contribute to establishing an educational system that not only supports teachers’ professional
growth and the full realization of students’ individual potential but also adequately prepares learners to
meet the global challenges of the 21st century.
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Osszefoglalo

Az elb6adasomat harom részre bontottam. Elséként roviden szeretnék beszélni a digitalis
kdnyvtarpedagdgia alapjairdl.

A kovetkezd részben egy fontos szervezetre hivom fel a figyelmet: A DLF (Digital Library
Federation) egy alulrdl épitkez6 gyakorlati kozosseg, amely a 2015-6s DLF Forumot kovetd gyakorloi
érdeklddésnek koszonhetden jott létre. A csoport mindenki szdmara nyitott, aki érdeklddik azirant,
hogyan alakitjak tudasinfrastruktirankat a digitalis konyvtari rendszerek.

Végil a harmadik részben pedig egy nagyszabasu virtualis forumrél szeretnék beszamolni, amely
megel6zi konferencidnkat (sajat értékelésemmel, meglatdsaimmal). Az el6adasban felvazolom a forum
legfontosabb témait, kiemelve a GLAM koz0sségi prioritasait az MI etikai vonatkozasaban is.
Masrészrl pedig kiilon szekcid foglalkozik a forumon a kritikus gondolkodasra nevelés és az
eszkdzhasznalat aranyainak kérdésével.

Kulcsszavak: digitalis konyvtarpedagdgia, digitalis technoldgiék, kritikus gondolkodas, mesterséges
intelligencia, Digital Library Federation

1. Digitalis konyvtarpedagogia Uj alapokon

A digitalis pedagogia és ezzel egyiitt a digitalis konyvtarpedagogia is gy tiinik szintet 1ép, vagy mar
szintet is lépett. A mesterséges intelligencia is beleszolt a fejlodésbe, mégpedig azzal, hogy
meglehetdsen gyorsan atugrott egy hatart, amelyre a kisebb intézmények még korantsem felkésziiltek,
sem elméleti, sem technikai tertileten.

Indult mér néhény ilyen vaératlan fordulat az oktatas és ezzel egyitt a konyvtartudomanyok,
szolgaltatasok torténetében. A tovabblépés, valamint a lehet6ségek esetleges megvalosulasardl sokan
probalnak vizionalni, némely esetben sikeresen.

A pedagogia teriiletén természeti és technikai determinéltsagot kiilonboztethetlink meg, meglatasom
szerint jelenleg az egyén és a tarsadalom is (s6t a pedagogus szakma is) folyamatosan litkozteti a kettot,
ezek kozott a mérleg nyelve is folyamatosan billeg (bar idénként mintha a technikai oldal felé hajolna).

Szédmomra csak bizonyos szinten létezik determinalt pedagoOgia és ennek konyvtarpedagogiai
vonulata. Egyik sem el6re meghatarozott, meggy6zden nem bizonyitottak a determinaltsag valtozatai,
ténye. Megprébalom a digitalis kdnyvtarpedagogia problémain keresztll keresni a valaszokat, bar a
viszonylag keveés tapasztalat alapjan lehetséges, hogy csak a kérdések fognak szaporodni.
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| 2. A digitalis Iét véltozasai
Mi lesz a gyermekeinkkel? Tesziink értiik valamit, vagy hagyjuk sodroédni 6ket az informaciok
aradataban?
1. Mit csinélnak a gyermekeink a szdmitdgéppel?
2. Hogyan fejlédnek a gyermekek az interaktiv vilagban?
3. Mi az az internetgeneracio? Jo ez?
4. Létezik, de mit hozott nekiink a generacios robbanas?

»Az interaktiv multimédia a képzeletnek nagyon kevés teret enged. ... Az irott sz6 ezzel szemben
képeket, metafordkat hiv életre, jelentése az olvaso képzeletének hatékony kozremiikodésével all csak
Ossze. ... ugyanilyen személyes kozremiikodés sziikségeltetik ahhoz is, hogy felismerjiik, mit jelent
¢letiinkben a digitalis 1étezés.” (Negroponte, 2002: 12).

Digitalis gyermekkor? Van ilyen? Sajnos van, csak nem az, amire 30 évvel ezel6tt gondoltunk.

A digitalis létezés szamtalan kérdést vet fel, amelyeket sokszor nehéz leforditani a mindennapok
gyakorlatara. Uj fogalmak, jelenségek, vagy akar mondhatjuk életformék keletkeztek. Az egyik ilyen
kifejezés a digitalis gyermekkor. Sem a pedagdgia, sem a konyvtarpedagdgia valtozdsai nem
vizsgalhatok anélkdl, hogy ennek jelenségeivel ne foglalkoznank.

Fel kell tenni olyan kérdéseket, amelyek sziikségesek a problémak feldolgozasahoz: Mit csindlnak
a gyermekeink a szamitogéppel? Hogyan fejlédnek a gyermekek az interaktiv vilagban? Mi az az
internetgeneracio? Lesz-e generacids robbanas? stb. (Tapscott, 2001) Mindezeket 0sszegezve végul
meg kell kérdezni:

Atértékelddik-e, athelyezodik-e a digitalis szakadék az eszkozok harcarol az informacidfelhasznalas
terliletére? Véleményem szerint ez méar meg is tortént. A probléméak fdékusza valtozott
eszkozhasznalatrdl az informaciohasznalat kérdéseire. A 2000-es évek elejétél mar a mi egyetemiinkon
is foglalkozunk az informatiz&las terulletén a technikai eszkdzok integracidjaval, majd késébb a mobil
eszk6zok oktatasba torténd integraldsaval. (Antal €s Stokané, 2015) Jelen esetben pedig a valddi feladat
az, hogy mindezeket a problémékat hogyan tudjuk beilleszteni az oktatasi kornyezetbe, és milyen
segitséget tud ehhez a konyvtar és a kdnyvtarpedagogia nydjtani. (Czeglédi, 2015)

| 3. A kényvtarpedagdgia helye a digitalis pedagégiaban

Gyerekként nagyon orliltem egy kdnyvnek, amit szinte lapozgattam és olvasgattam: A valtozo vilag
(Mér6, 1972). A boritdon egy egysin(i vasut, tartalmaban ujszera volt, legalabbis egy tizéves gyermek
szamara, abban a korban. Ugyanakkor mara mar tudjuk, hogy alland6sagok nélkiil nem lehet tartds
valtozasokat létrehozni. A digitalis pedagdgia ma mar nem csak egy kérdés, hanem mddszer, eszkdz és
feladat. Mindezek egyilttesen kihatassal vannak a pedagdgia minden teriiletére, igy a
kényvtarpedagdgiara is.

A kényvtarpedagdgia sokkal dsszetettebb terlilet mit gondolnank (Démsddy, 2003: 15). Ugyanakkor
a terjedelmes kitekintési lehet6ségeket nem feltétleniil kapcsolodasi pontoknak nevezném, hanem
szerves o6sszefonodasnak, ami a Domsddy Andrea altal felsorolt teriiletekre kivétel nélkil mindre
vonatkozik.

A konyvtarpedagogia gyakorlati alkalmazésai szamtalan szempontot felvetnek. Ezek kozott
megjelennek a digitalis irastudas elsajatithatd, sét elsajatitandd képességei, az eszkdzhasznalat, az
¢letkori sajatossdgokat figyelembe vevo modszertani elgondolasok stb.

Els6ként sziikséges tanulmanyozni a kiilonb6z6 irastudas elemek rendszerét, és eldonteni, hogy ezek
kozil melyek azok, amelyek elsajatitdsahoz segitséget tudunk vagy akarunk nyujtani. Fontos kijel6Ini
ezeket az iranyvonalakat, hiszen a konyvtarpedagdgiai programunkat alapvetden meghatarozhatja.

Sorra kell vennink a kognitiv gondolkodasi stratégiakat, a moderdld, dnszabéalyoz6 és egyéb
irastudas kategoriakat. A képzések hatékonysaga nagyban mulhat azon, hogy ezeket a képességeket
milyen mértékben, milyen szervezettséggel, milyen modszertani atgondolasokkal fejlesztjik.
(Czeglédi, 2015)

Ujra &t kell gondolnunk a digitéalis irastudas Osszetett strukt(rajat. Vajon mi valosult meg, vagy
valésulhat meg ezekbdl? Milyen tanuldi és oktatdi szinten, milyen mértékben, a felsoroltak koziil
mennyit birtokolnak vagy fognak birtokolni az emlitett szerepl6k?
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Alfabetikus irastudas / Alphabetical literacy

Kognitiv gondolkodasi Moderalé és Egyéb kapcsolddé digitalis irastudas
stratégiak Snszabalyozé irastudas kategoriak
Moderation and self-
regulation literacy

Képi-vizualis irastudas Szamitogépes irastudas

Photo-visual literacy IT literacy
1 ) 1 I
Reprodukcids irastudas | ! ; \ Kommunikacids irastudas
Reproduction literacy Informéciés faradtsag Communication literacy
T A T 7 Informationfatique
Lateralls, tobbiranyu irastudas S Multimédiairastudas | | Média-irastudas
e : . syndrome—IFS e
Lateral multidirectional literacy Multimedia literacy Media literacy

Branching literacy

Internetes irastudas
Informaciods irastudas Halézati irastudas /' Internet literacy

nformatonitercy ) Networltoree '\ [ipertertsuct
Szocioemocionalis irastudas Hypertext literacy
Socio-emotional literacy

T—{ K&nyvtari irastudas / Library literacy }-—I

Min8ségbiztositashoz, -fejlesztéshez kapcsolodéirastudas / Quality assurance literacy

1. abra. A digitdlis irastudasok rendszere (Czeglédi, 2015) (Aphek, 2005 alapjan)

A digitélis pedagogia, konyvtarpedagogia eszkdzeinek, hasznalatdnak mértéke befolyasolhatja az
informacidhasznalok kiilonboz6 korosztalyainak szocialis érzékenységét. Gondoljunk csak a
szocioemocionalis irastudasra, amely szdmtalan nehezen meghatarozhat6 vagy nehezen befolyasolhat6
tényezOt tartalmaz (a jo és a rossz megkiilonboztetése, diszkrécid, dszinteség, becsiiletesség, etikett-
netikett stb.) (Aphek, 2005)

Ne gondoljuk, hogy az ,internetgeneracio” birtokaban van ezeknek az irastudas elemeknek! A
tapasztalat azt mutatja, hogy jelentds hanyaduk megfeleld segitség nélkiil, valodi digitalis irastudas
hianyaban elvész az internetes keresok, kozosségi oldalak stb. utvesztdiben.

A konyvtarpedagogia egyik f6 célkitlizése, hogy megismertesse a tanuldkat a megbizhato,
ellendrzott informacioszerzés lehetdségeivel, valamint tanacsokat, segitséget nydjtson a megszerzett
informacié hatékony, ért6 felhasznalasahoz. (Czeglédi, 2018)

Nagyon fontos, hogy ne csak az eszkdzhasznalat fejlesztésére fektessik a hangsulyt, hanem adjunk
teret az eszk6zok altal hozzaférhetové tett informacid hatékony és érté modon torténd felhasznalasara.
Az informéacid ismerete, felhasznalasa élmény, életérzés legyen, mindez tobbek kdzott az eszk6zok
magas szintli hasznalatanak elsajatitasa révén valik valora. Ugyanakkor ne felejtsiik el: az informaciot
nem csak elektronikus Gton lehet kozvetiteni! Erre Kivalé példakat talalhatunk a kommunikaciés
technologiak fejlesztésének Uj eszkozei kozott is, példaul a LEGO® eszkozokkel tamogatott
foglalkozasok esetében. (Lengyelné, Racsko és Sziits, 2021)

Meglatasom szerint itt kapcsolddhat be a torténetbe a mesterséges intelligencia, és a feladat, hogy
miként tudjuk beintegralni a digitalis irastudasok rendszerébe (1. abra).

4. A digitdlis konyvtarpedagodgia és a mesterséges intelligencia kapcsolddasi pontjai

Els6ként sziikséges megemliteni a legfrissebb atfogd jogi dokumentumot, amely a nemzetkzi
egységesitésrol szol a mesterséges intelligencia szabalyozasanak terén: Az Eurdpai Parlament és a
Tanacs (EU) 2024/1689 rendelete (2024. janius 13.) a mesterséges intelligencidra vonatkozd
harmonizalt szabalyok megallapitasarol [...].

,»A rendelet célja, hogy a mesterséges intelligencia miikodését érthetdbbé és transzparensebbé tegye,
beleértve ebbe a manipulalt tartalmak jeldlésének kotelezettségét. A jogszabaly kockazatalapu
megkozelitést alkalmaz és ennek megfeleléen tobb kategériat nevez meg az MI-rendszerekre
vonatkozédan, a minimalistol kezdve a magas kockazatig. Ezek a besorolasok kotelezik majd a fejleszt6-
, gyartd-, illetve tlizemelteté cégeket a szabalyozasi keretek megfelelé alkalmazasara, az el6irt
biztonségi intézkedések megtételére. Azt, hogy milyen bonyolult és atfogo szabéalyozasrol van sz6 jol
jelzi, hogy csak a jogszabaly preambuluma 180 bekezdésbol all.” (Toth, 2024) Ezek mellett pedig
vizsgalni kell a szerz6i jogi vonatkozasokat is, bar eurdpai uniods szinten sajnos ezek sem egységesek.
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Toth Andrés (2024), a Gazdasagi Versenyhivatal elndkhelyettese a rendelettel kapcsolatban megjegyzi,
hogy ,,Versenyhatranyt okozhat Eurdpanak a mesterséges intelligencia tulszabalyozasa”.

Természetesen mas problémak is felmeriilnek, amelyeket mar a legfrissebb kutatasok is targyalnak.
Az egyik ilyen fontos kérdés példaul, hogy az UNESCO International Bureau of Education (IBE)
intézményének egy nemrég megjelent tanulmanyaban is megjelenik az a sz6, hogy ,, csaldas” (cheating)
(Hughes, 2024). Ez a sz6 nem csak oktatasi kdrnyezetben, de barhol rossz érzéseket kelt. Félreértés ne
essek nem csak az oktatasra vonatkozik, hanem arra, hogy vélelmezések szerint kénnyebb a generativ
mesterséges intelligencia miatt véghez vinni a kiilonb6z6 tevékenységeket, és ennek ellentételezésére
olyan megoldéasokat kell tervezniink, ahol ez mar nem lehetséges. (Vajon lesz majd ilyen?)

Ugyanakkor meg kell erdsiteniink a deontoldgiai feladatokat is (kotelesség, erkolcs, etika stb.),
amelyek erdsitik, hogy a csalas helytelen dolog. (Ez lényegét tekintve tiikr6zi az el6zéekben emlitett
szocioemociondlis irastudas kapcsdn megfogalmazott tényezdket.) A masik oldalrél pedig nem szabad
elzarni a konstruktiv megoldasokat sem, vagyis miért ne hasznaljuk a mesterséges intelligencia altal
biztositott adaptiv, aszinkron, automatizalt tevékenységeket, ha ezek segitik a tanulast?

5. A digitalis kdnyvtarpedag6gia kapcsolata a mesterséges intelligenciaval
Az els6 feladat ebben az Gsszefliggésben, hogy attekintsiik a folyamatot, hogy miként jutunk el a
hagyomanyos tevékenységekt6l a mesterséges intelligenciaval tdmogatott konvvtari, oktatési
tevékenységekig.
1. Kognitiv gondolkodas.
2. Konstruktiv gondolkodas.
3. Kritikus gondolkodas.
4. A kritikus gondolkodas eredményei alapjan médositani lehet a konstruktiv gondolkodés altal
eltervezett tevékenységek paramétereit, vagy akar némelyik otletet elvetni, kizarni, Gjra gondolni.

A kognitiv gondolkodas olyan tevékenységeket foglal magéaba, amelyek részben gondolkodasi,
részben megismerési funkciokat takarnak. Két nagy csoportot killonithetiink el (Keményné, 2009):

Kdzvetlen megismerési folyamatok

1. érzékelés

2. észlelés

3. figyelem

Kozvetett megismerési folyamatok

1. emlékezés

2. képzelet

Ezek mellett vagy akar ezeken beliil megjelennek magasabb rendii gondolkodasi feladatok is (pl.
tanulas, dontés, tervezés, problémamegoldas stb.).

A kovetkezd 1épésben a konstruktiv gondolkodas tulajdonképpen ezekbdl épitkezik. A konstruktiv
gondolkodas a killonb6z6 megoldasi modok, sémak 1) helyzetekben torténd alkalmazasa, felhasznalasa.
Edna Aphek (2005) magyarazataban reprodukcios irastudasként emliti (1. &bra). Salvador Dali
bajuszos Mona Lisa-jat hozza fel példaként, azaz egy Uj kihivassal kertllink szembe, amelynek Iényege,
hogy a meglévo — és folyamatosan 1étrejovo — hatalmas mennyiségli szellemi kincseinket innovativ
maddon tudjuk hasznalni, hasznositani és igy alakitsunk ki Uj koncepciokat, formakat. (A mesterséges
intelligencia esetében ehhez kapcsolddnak példaul a kiilonféle képalkotd-szerkesztd programok.)

A kérdések szinte 6nmaguktol meriilnek fel:

1. Biztos, hogy jo lesz az, ha ezeknek a funkcioknak egyes részeit (vagy akér teljesen) a
mesterséges intelligenciara bizzuk?

2. Nem vezethet ez akar egyfajta kognitiv ellustulashoz, tétlenséghez?

3. Csokkenhet-e a konstruktiv gondolkodas képessége?

3. A mesterséges intelligencia képessegpotlo és/vagy képességfokoz6? (Rab, 2024)

4. A mesterséges intelligencia miként alakitja &t majd a tartalomipart?

A vélaszokat még nem latjuk, ehhez sziikség lesz sok-sok tapasztalat begytijtésére, a jogi kornyezet

alaposabb és szélesebb korti attekintést biztositd szabalyozasara és természetesen a technoldgiak
fejlédésére, kiteljesedére.
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| 6. Kritikus gondolkodas, mesterséges intelligencia, konyvtar
Addig is mig az emlitett kérdésekre nem kapunk autentikus valaszokat, segitségunkre lesz a
kritikus gondolkodas és a kényvtarpedagogia.

Az elézéekben felvazolt problémaknak egyik legfontosabb orvoslasa a kritikus gondolkodas
megtanitasa az oktatasi intézményekben tobbek kozott a konyvtarpedagogia segitségével. Az elsé dbran
a konyvtari irdstudés és a mindséghez kapcsolodo irastudas jorészt errdl szol. A Steve Jobs film mottdjat
idézve: Gondolkozz masképp! Bar meglehetésen messze allok Jobs egyéniségétdl, de a rola alkotott kép
alapjan hozzatenném: Gondolkozz kritikusan!

Hogyan all 6ssze a kép a fejezet cimében emlitett harmas koril? A konyvtar és a konyvtarpedagogia
tudomanya elsé helyen mindig a kritikus gondolkodast hirdeti, a vilag tudosai ezt szdmtalanszor
bebizonyitottdk. R&adasul az autentikus informaciok megszerzése (fliggetlentl egyéb
informéacidszerzési modoktol) sok esetben a szakemberek segitsegét kdveteli (mégsem teljesen
mikodik az 6nallo autentikus informacioszerzés?).

A rovid bevezeté utan pillantsunk ra a kritikus gondolkodasra, mint az informacioszerzés és -
értékelés problémajara.

A kritikus gondolkodas az a gondolkodasmadd — barmilyen targyrol, tartalomroél vagy problémarél
legyen sz6 —, amelyben a gondolkodd javitja gondolkodasanak minéségét azaltal, hogy ligyesen atveszi
a gondolkodasban rejld strukturakat, és intellektualis mértékeket alkalmaz rajuk. (Paul és Elder, 2001).

A Paul-Elder keretrendszer harom 6sszetevébél all (Paul és Elder, 2010):

1. A gondolat elemei (gondolkodas, érvelés, okfejtés).

2. Az intellektualis mértékek, amelyeket az érvelés elemeire alkalmazni kell.

3. A mivelt, kritikai gondolkodéhoz kapcsolodo intellektualis tulajdonsagok, amelyek az
intellektualis normaknak a gondolkodas elemeire vald kovetkezetes alkalmazasabol
szarmaznak.

Paul-Elder Critical Thinking Model

T[llteﬁ ectuaT Sta n&a rds

Accuracy Precision

Clarity Depth .
Relevance  Significance Elements of Reasoning
Logical Fairness ‘

Sufficiency  Breadth Purposes Inferences

' Questions Concepts

‘ Points of view Implications
[Intellectual Traits Information Assumptions

Humility  Perseverance
Autonomy Empathy

_ Fair- Integrity
mindedness Confidence in
Courage reasoning

2. abra. A Paul-Elder kritikus gondolkodas model

A tanulméany terjedelmének kereteibe nem fér bele a teljes elemzése az &brénak, az
irodalomjegyzékben kozzétett linkeken azonban barki részletesen tanulméanyozhatja.
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Egy kivételt szeretnék tenni: A szerzOk szerint, amennyiben a felvazolt gondolkodasi normakat
(természetesen a kritikus gondolkodast szem el6tt tartva) kovetkezetesen alkalmazzuk, akkor
eredményként kialakulhatnak a kovetkez6 intellektualis tulajdonsagok (Paul és Elder, 2010):

. Intellektudlis alézat

. Intellektuélis batorsag

. Intellektualis empatia

. Szellemi autonémia

. Intellektudlis integritas

. Szellemi kitartas

. Az értelembe vetett bizalom
. Tisztességes gondolkodas

CoO~NOOT DS WN B

Valojaban eddig is ezekrdl a képességekrol, gondolkodasmodokrdl beszEltiink, csak esetleg mas
kifejezésekkel, mas aspektusbol.

A mesterséges intelligencia nem tud kritikusan gondolkodni, hiszen csak a sajat kritikus
gondolatainkat sziiri 6ssze. A konyvtar és ezzel egyiitt az oktatok, kutatok és a konyvtaros szakemberek
sziikségesek ahhoz, hogy mieldtt barmilyen mesterséges intelligenciaval kapcsolatos feladatba
belevagnank kérjiik ki a megfeleld szakemberek véleményét.

Az utolsO kérdések kozé tartoznak azok, amelyek az oktatdsi intézmények (jelen esetben a
felsGoktatas) szerepérol szolnak, adott esetben miként tudja hasznalni a felsdoktatasi konyvtarak altal
nyujtott lehetdségeket egy intézmény, vagy miként tudjak az oktatasi intézmények segiteni a
felsoktatasi kdnyvtarakat ebben a tevékenységben, és hogyan tudja tamogatni a felsdoktatasi konyvtar
a sajat intézményét ezeknek a lehetségeknek az etikus, szabalyos hasznalatanak erdsitésében.

A fels6oktatasban kiilonosen nagy jelentdsége van a kritikus gondolkodasnak. A konyvtar szerepe
ennek tAmogatasaban egyre er6sodik. A mesterséges intelligenciaval kapcsolatban ellenben szamomra
egyre tébb kérdés meril fel (zarszoként):

1. Mennyire autentikus a mesterséges intelligenciat igénybe vevo forrasok tobbsége?
2. Ki fogja ezeket vizsgalni, ellendrizni?

3. A konyvtarak eddigi megbizhat6saga megkérddjelezodik-e vagy sem?

4. Mi torténik a hiteles forrasok hasznalataval, a forraskritikaval hosszutavon?

8. Digital Library Federation
Végiil szeretnék roviden irni arrdl a szervezetr6l, amely ugyan egy orszagban (USA) tevékenykedik
els6sorban, de a konyvtari teriileten szamtalan innovacioval foglalkozik. Nem szanok ra annyi
terjedelmet, amennyit akartam, de néh&ny szempontot felvillantanék:
1. Nyilt digitalis kényvtari szabvanyok, szoftverek, interfészek, infrastruktira és legjobb
gyakorlatok.
2. Digitalis felligyelet, kutatasi adatok kezelése, digitalis gylijtemények felépitése és megorzése.
3. Digitélis human tudomanyok tdmogatasa.
4. Kapcsolatok erdsitése a digitalis konyvtari szakemberek és a kapcsolodo szakmak, agazatok
és kutatasi terlletek kozott.
5. A digitalis konyvtari munka tarsadalmi 0sszefuiggéseinek és hatasanak vizsgalata, beleértve
a felligyelet és a kormanyzati nyilvantartdsok atlathatdsdganak és elszamoltathatésaganak
kérdéseit is.

A tobbit csak linkek szintjén szeretném megmutatni, mindenki bongésszen kedvére:
Digital Library Federation. Forras: https://www.diglib.org
Digital Library Pedagogy. Forrés: https://www.diglib.org/groups/digital-library-pedagogy
The DLF Forum is a multi-day experience for learning, networking, and skill building.
Forrés: https://forum2024.diglib.org/virtual-program-schedule/
GLAM (Galleries, Libraries, Archives, and Museums). Forras:
https://www.diglib.org/opportunities/fellowships/glam-cross-pollinator-program/

-25-—


https://www.diglib.org/
https://www.diglib.org/groups/digital-library-pedagogy
https://forum2024.diglib.org/virtual-program-schedule/
https://www.diglib.org/opportunities/fellowships/glam-cross-pollinator-program/

Czeglédi LaszI6: Digitalis konyvtarpedagogia, kritikus gondolkodas és az Ml (pp. 20-26)

| 1rRoDALOMIEGYZEK

Antal Péter és Stokané Palké Maria (2015): Mobil eszkozok alkalmazasa iskolai kornyezetben.
Sarospataki pedagdgiai fuzetek, kiilénszam, 193-211.

Aphek, Edna (2005): Digital, highly connected children:implications for education. Forras:
https://www.creativityatwork.com/digital-highly-connected-children-implications-for-
education-by-dr-edna-aphek/

Czeglédi Laszl6 (2015): Konyvtar és oktatas. Eger: Liceum. 19-23.

Czeglédi LéaszI6 (2018): A digitalis pedagdgia konyvtarpedagogiai kérdései. In: Karlovitz Janos Tibor
(szerk.): Elmélet és gyakorlat a neveléstudomanyok és szakmodszertanok kérébdl. Komarno,
Szlovéakia : International Research Institute, 29-34.

Domsody Andrea (2003): Kényvtar-pedagégia. Budapest: Konyvtarostanarok Egyesilete, Flaccus.

Az Eurgpai Parlament és a Tanacs (EU) 2024/1689 rendelete (2024. junius 13.) a mesterséges
intelligenciara vonatkozé harmonizalt szabalyok megdllapitasardl [...]. Forrés: https://eur-
lex.europa.eu/legal-content/HU/TXT/?uri=0J%3AL_202401689

Hughes, Conrad (2024): Critical Thinking and Generative Artificial Intelligence. Forras:
https://www.ibe.unesco.org/en/articles/critical-thinking-and-generative-artificial-intelligence

Keményné Palffy Katalin (2009): Alapozé pszichol6gia. Nemzeti Tankdnyvkiad6, Budapest.

Lengyelné Molnar Tiinde, Racsko, Réka és Sziits, Zoltan (2021): A kommunikaciés kompetencia
fejlesztésének 0j lehetségei: digitalis torténetmesélés LEGO® eszkozzel. Gyermeknevelés,
9.1.327-339.

Mér6 Jozsef (1972): A valtozo vilag. Budapest: Tankdnyvkiado.

Negroponte, Nicholas (2002): Digitalis létezés. Budapest: Typotex.

Paul, R. és Elder, L. (2010): The miniature guide to critical thinking concepts and tools. Dillon Beach:
Foundation for Critical Thinking Press. Forras:
https://louisville.edu/ideastoaction/about/criticalthinking/framework

Rab Arpad (2024): Van esélye az embernek, avagy kell-e félniink a mesterséges intelligenciatdl? Forras:
https://eoq.hu/szakb/podium/rab241028.pdf

Tapscott, Don (2001): Digitalis gyermekkor. Budapest: Kossuth, IEF.

Téth Andras (2024): Augusztus 1-jén hatalyba 1ép az Al Act, az els6 mesterséges intelligencia
szabalyozas. ,,Versenyhatranyt okozhat Europanak a mesterséges intelligencia
tulszabalyozasa”. Budapest: GVH Podcast. Forras:
https://www.gvh.hu/pfile/file?path=/sajtoszoba/sajtokozlemenyek/sajtokozlemenyek/2
024-es-sajtokozlemenyek/sk 2024 07_31_ai-act-gvh-podcast-toth-a&inline=true

DIGITAL LIBRARY PEDAGOGY, CRITICAL THINKING AND Al

Abstract

I divided my presentation into three parts. First, | would like to talk briefly about the basics of digital
library pedagogy.

In the following section, | would like to draw attention to an important organization: The DLF
(Digital Library Federation) is a grassroots community of practice, which was created thanks to the
interest of practitioners following the 2015 DLF Forum. The group is open to anyone who is interested
in how digital library systems shape our knowledge infrastructure.

Finally, in the third part, 1 would like to report on a large-scale virtual forum that precedes our
conference (with my own assessment and insights). In the presentation, | will outline the most important
topics of the forum, highlighting GLAM's community priorities in the ethical aspect of Al as well. On
the other hand, a separate section at the forum deals with the question of education for critical thinking
and the ratio of tool use.

Keywords: digital library pedagogy, digital technologies, critical thinking, artificial intelligence,
Digital Library Federation
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Osszefoglalo

A tanulmény célja annak vizsgalata, hogy a kozépiskolasok tanulési tapasztalatait és digitalis
kompetencidjat hogyan befolyasolja a digitalis oktatasi platformokhoz és tartalmakhoz val6
hozzaférésik, valamint az intézményi tamogatasuk. 182 diak vett részt egy felmérésben, amiben azt
vizsgaltuk, hogy a diakok mennyire érzik azt, hogy tdmogatjadk Oket egyedi tanuldsi igényeik
kielégitésében. A digitalis tartalmak hozzaférhetsége, a tanari tdmogatas, a digitalis kompetencidk
fejlesztése, az intézményi tdmogatés és az otthoni hozzaférés volt az elemzés 6t o teriilete. Az
eredmények azt mutatjak, hogy bar a didkok mérsékelt szintli timogatast érzékelnek, hidnyossagokra is
ramutatnak az otthoni digitalis eszk6z6khoz val6 hozzaférés és a tanari felkészités terén.

Kulcsszavak: digitdlis esélyegyenldség; oktatasi tamogatas; digitalis kompetenciak; tanulasi élmény;
hozzdférhetdség; kozépiskolai oktatas

1. Bevezetés

A digitalis kor kihivasai és lehetdségei ujfajta szemléletet igényelnek az oktatasban, ahol a digitalis
eszkozokhoz vald hozzaférés alapvetd fontossagiva valik. A digitalis oktatasi tartalmakhoz és
platformokhoz val6 hozzaférés elengedhetetlen a modern oktatési kérnyezetben. Ahhoz, hogy a didkok
felkeészillten nézhessenek szembe a digitélis vilagban rdjuk varo kihivasokkal, ez alapvet6en sziikséges
(Jakab, 2021; Sziits& Sziits-Novak, 2023).

A digitalis esélyegyenldség kérdéskore kiilonosen a hatranyos helyzetii tanulok esetében valik
égetben fontossa, mivel a tarsadalmi-gazdasagi kilonbségek tovabb mélyithetik a digitélis hozzaférés
hianyabol fakado héatranyokat (Werner, 2023). A pandémia alatt bevezetett online oktatas tanari
tapasztalatai és visszajelzései ravilagitottak arra, hogy a digitalis hozzaférés biztositdsa nem csupan
esélyegyenldségi kérdés, hanem az oktatds mindségének alapvetd feltétele is. Kutatasok (Rajcsanyi-
Molndr & Bacsa-Ban, 2021a, 2021b) hangstlyozzak, hogy az online oktatds soran felmerild
technolégiai és modszertani  kihivasok csak az intézményi tdmogatas és a tanarok digitélis
kompetenciainak folyamatos fejlesztése révén kezelhetk hatékonyan. E tapasztalatok tovabb erdsitik
a digitalis oktatas fontossagat az esélyegyenldség megteremtésében €s a tanulok tamogatasaban. Azok
a diakok, akik szamara biztositott a megfelel6 digitalis eszk6zhasznalat és tAmogatas, nagyobb eséllyel
valhatnak 6nallé, aktiv tanulokka, képesek a tananyagot a sajat Gtemiikben, személyre szabott médon
feldolgozni, ami hossz( tdvon hozzajarulhat sikeres tanulési tapasztalataikhoz. Mivel azonban a
digitalis hozzaférés egyenldtlentil elérhetd, sok hatranyos helyzetli didk szamara ezek a lehetdségek
korlatozottak maradnak, ami ravilagit az oktatasi intézmények feleldsségére és a digitalis eszkozok
szélesebb korli hozzaférhet6ségének sziikségességére (Sélyom, 2017). Ez Kkorlatozhatja a
munkaerdpiacra torténd belépésiiket is, mivel nem alakitjak ki a munkaerdpiac altal elvart képességeket,
ahol a digitalis fejlodéssel vald 1épéstartas, a technologiai képesség a vezetd elvarasok kdzott szerepel
(Lengyelné, 2022, Sziits et al, 2023). A digitalizacio és a digitalis oktatas nagy kihivasokat jelent
nemcsak a felnovekvo generacid, hanem a pedagogusok szamara is, még akkor is, ha naprakész tacit
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tudassal rendelkeznek. (Molnar, 2015; Molnér, 2020). Emiatt létfontossagu a kulcsfontossagu digitalis
és munkaerdpiaci készségek fejlesztése (Balazs-Molnar, 2021; Holik et. al, 2023).

A XXI. szazadban a pedagogusok szerepe is jelent6sen atalakult a digitalis technologia, kiilonosen
a mobileszkdzok térhoditasanak hatasara. A tanarok nemcsak a mobileszk6zok oktatasi céld
alkalmazasanak lehet6ségeivel talalkoznak, hanem szdmos technologiai €s modszertani kihivassal is
meg kell kiizdenitk (Bartal & Rajcsanyi-Molnar, 2020). Ezek az eszkzok Ujfajta pedagdgiai készségek
elsajatitasat igenylik, amelyek kulcsfontossaguak a tanuldk digitalis képességeinek fejlesztésében és a
személyre szabott tanulési kornyezetek kialakitasaban.

A jelen cikk célja, hogy feltarja a digitalis oktatasi tartalmak és platformok hozzaférhetoségével
kapcsolatos diakélményeket, kiilondsen az oktatasi esélyegyenldség szempontjabol, és megvizsgalja az
intézményi tdmogatas szerepét a hatranyos helyzetl tanuldk digitalis kompetenciainak fejlesztésében.
A kutatds kdzéppontjaban az all, hogy a didkok milyen mértékben érzik tdmogatottnak magukat az
egyéni tanulasi igényeik kielégitéseben, valamint, hogy milyen tényezO6k befolyasoljak az oktatasi
intézmények altal biztositott digitalis hozzaférés hatékonysagat. A tanulmany célja tovabba az adatok
elemzése révén konkrét ajanlasok megfogalmazdsa az oktatasi intézmények szaméra, amelyek
elésegithetik a digitalis eszkdzok és oktatasi tartalmak egyenld hozzaférésének biztositasat a didkok
szamara.

2. Kutatas modszere

A kutatdsban kozépiskolai tanulok vettek részt a BGéSzC Kossuth Lajos Két Tanitasi Nyelvi
Technikum 9., 10. és 11. évfolyamarol. Az adatgyiijtés kérd6iv segitségével tortént, és 0sszesen 182
diak toltotte ki a kérddivet.

2.1. Minta jellemzoi

A kérd6iv demografiai kérdésekkel kapcsolatosan az 1.-3. abrakon lathaté eredményeket mutatja. A
nemek megoszlasa alapjan a valaszadok tébbsége fia volt (145 f6), mig kisebb aranyban szerepeltek
ndi valaszadok is (39 £6). Az életkor tekintetében a legtobb résztvevo a 15-17 éves korosztalybol ker(ilt
ki, ami jellemzOéen megfelel a kozépiskolas korosztalynak. Az életkor atlagosan 16,34 év, a median
¢letkor 16 év, és a szoras 1,08 év, ami jelzi, hogy a valaszadok életkoranak eloszlasa viszonylag szlik

kdrben mozog. Az osztalyok megoszlasa alapjan a kilencedik évfolyam dominalt, de kisebb aranyban
a magasabb évfolyamok is képviseltették magukat.
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1. abra: Diakok életkor szerinti megoszlasa
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3. dbra: Diakok osztalyok szerinti megoszlasa

2.2. Kérdoiv elemei
A kérd6éiv a demografiai adatokon tulmenden a digitalis oktatasi tartalmak és platformok
hozzaférhetdségére és tamogatasi rendszerével kapcsolatosan tartalmazott kérdéseket, amelyet az
alabbiak voltak:
1. Szerinted az elérhet6 digitalis oktatasi tartalmak és platformok megfeleld tamogatast nytijtanak
az egyeni tanulasi igényeid szamara?
2. Szerinted az iskola megfeleléen tamogatja a tanarokat abban, hogy hatékonyan hasznaljék a
rendelkezésre allo digitélis oktatasi tartalmakat és platformokat az oktatas soran?
3. Szerinted az iskola megfeleléen tdmogatja a digitalis kompetenciaid fejlodését és segiti a
hatékony online tanulasod?
4. Szerinted az iskola megfelel6 tamogatast és képzést ad a digitalis oktatasi tartalmak és
platformok hatékony hasznélatahoz?
5. Szerinted az iskola hatékonyan biztositja szamodra a digitalis eszkdzdkhoz és platformokhoz
valé hozzaférést az otthoni tanulas esetén is?

A kérdésekre adott valaszok 5 fok( Likert-skalan torténtek, ahol az allitdsokkal valé azonosulés

kiilonb6zo fokozatokban jelent meg. A skala elemei: ,egyaltalan nem igaz”, ,,némileg igaz”,
»~mérsékelten igaz”, ,,nagyon igaz” és ,teljes mértékben igaz”.
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| 3. Eredmények

A kérdoéiv kérdéseivel a digitalis oktatasi tartalmak és platformok hozzaférhetdségének és
tdmogatasi rendszerének megitélését vizsgaltuk. Ennek célja az volt, hogy megértsik, mennyire érzik
a diakok, hogy tAmogatva vannak az egyeni tanulasi igényeik kielégitésében és digitalis kompetenciaik
fejlesztéseben, kilondsen az intézményi hattérrel dsszefuiggésben. A valaszokat gyakorisdgelemzés
alapjan értékeltiik.

Az els6 kérdésben arra kértiik a valaszadokat, hogy értékeljék, mennyire érzik ugy, hogy az elérhetd
digitalis oktatasi tartalmak és platformok megfeleld tamogatast nyujtanak az egyéni tanulasi
igényeiknek és azok kielegitésének (4. abra). Ez a kérdés azért kulcsfontossagu, mert a digitéalis oktatasi
tartalmak és platformok hatékony hasznalata meghataroz6 az egyéni tanuladsi folyamatok
sikerességében. A diakok kiilonb6zd tanulasi stilusokkal és igényekkel rendelkeznek, ezért a digitalis
eszkozok hozzaférhetdsége és az azok altal nyujtott tdmogatas jelentés mértékben befolyasolja a
tanulasi élményt és az eredményességet. Amennyiben a digitalis oktatasi tartalmak igazodnak a tanulok
igényeihez, ndvelhetik az elkotelezodést, fokozhatjak a motivaciot, és rugalmasabb4 tehetik a tanulést.
Ezen eszk6zok megfeleld tamogatasa lehetOséget ad arra is, hogy a tanulok Onallobban és testre
szabottabb modon haladhassanak elére, ami kiilondsen fontos a digitalis korban, ahol az egyéni tanulas
Utemezése és személyre szabasa elengedhetetlenné valt.
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4. dbra: Szerinted az elérhetd digitalis oktatdsi tartalmak és platformok megfeleld tamogatast nyujtanak
az egyéni tanulasi igényeid szamara? kérdés valaszai

A valaszok elemzése alapjan a leggyakoribb valasztas a ,,mérsékelten igaz” volt, amelyet 95 6 jel6lt
meg. Ez arra utal, hogy a résztvevok tulnyomo része ugy érzi, hogy a digitalis oktatasi tartalmak és
platformok bizonyos mértéki tamogatast ny(ijtanak szamukra, bar ez nem éri el a teljes megelégedettség
szintjét. A ,,nagyon igaz” valaszra 36 f6 voksolt, ami azt jelzi, hogy van egy kisebb, de jelentds csoport,
amely elismeri a digitélis tartalmak és platformok nyujtotta timogatas magasabb szintjét. Ugyanakkor
a ,,némileg igaz” valasz 33 valaszadotol érkezett, ami azt jelzi, hogy néhanyan inkabb mérsékelt
elégedettséget fejeznek ki, és ugy vélik, van még tér a fejlédésre ezen a teriileten. Az elégedetlenség
vagy az er0s tamogatas hianyat a ,,egyaltaldn nem igaz” és a ,.teljes mértékben igaz” valaszok alacsony
szama mutatja, mindkett6t csupan 10-10 f6 valasztotta. Ez azt sugallja, hogy a valaszaddk kdzott
kevesen érzik teljesen tdmogatottnak vagy éppen teljesen tamogatas nélkil hagyottnak magukat a
digitélis oktatasi eszkdzok hasznélatban.

A masodik kérdésben arra kértik a valaszadokat, hogy értékeljék, mennyire érzik Ggy, hogy az
oktatasi intézményuk altal végzett intézkedések segitik a pedagdgusokat abban, hogy hatékonyan
hasznaljék a rendelkezésre all6 digitalis oktatési tartalmakat és platformokat az oktatas sorén (5. abra).

Ez a kérdés azért fontos, mert a pedagogusok megfelelé tamogatasa alapvetd feltétele annak, hogy
a digitalis tartalmak hatékonyan beépiiljenek az oktatasi folyamatba. Az oktatéasi intézmények altal
nyujtott segitség és képzés a pedagogusoknak eszkdzt és dnbizalmat adhat ahhoz, hogy hatékonyan
alkalmazzdk a digitalis platformokat, amelyek révén az o6rdk élményszertibbé, rugalmasabba és
tanulokozpontubba valhatnak. Ha az intézmények tdmogatasa erds, a pedagdgusok jobban fel tudjak
hasznalni a digitalis eszkozoket a tanulok sziksegleteinek Kielégitésére, igy ndvelve az oktatés
hatékonysagat.

—-30-



11" ICT in Education Conference: Competences
November 7-8, 2024 ; Hungarian Language Teacher Training Faculty, Subotica, Republic of Serbia

Valaszok

mérsékelten igaz |

némileg igaz |

nagyon igaz

egyaltalan nem igaz

teljes mértékben igaz [

8

14

54

31

77

L

0

10

20

30 40 50 60 70

80

Résztvevdk szama

5. abra: Szerinted az iskola megfeleléen tamogatja a tandrokat abban, hogy hatékonyan hasznaljik a
rendelkezésre all6 digitalis oktatasi tartalmakat és platformokat az oktatas soran? kérdés valaszai

A vélaszok elemzése alapjan a leggyakoribb valasztas a ,,mérsékelten igaz” volt, amelyet 77 £6 jelolt
meg. Ez arra utal, hogy a valaszadok jelentGs része ugy érzi, hogy az intézményi intézkedések
valamelyest segitik a pedagogusokat a digitalis eszkzok hasznalatdban, bar az elégedettség nem teljes.

A ,némileg igaz” valaszt 54 6 jeldlte meg, ami arra utal, hogy sokan gy érzik, van még fejlodési
lehetdség ezen a téren, és az intézményi tamogatas nem minden esetben kielégit6. A ,,nagyon igaz”
valaszra 31 6 voksolt, jelezve, hogy kisebb csoport elégedett a jelenlegi intézkedésekkel, és gy Vvéli,
a timogatas erdsebb, hatékonyabb szintet képvisel. Ezzel szemben a ,,egyaltalan nem igaz” valaszt 14
6, a ,teljes mértékben igaz” valaszt pedig mindossze 8 f6 jelolte meg, ami azt sugallja, hogy a
valaszadok kozott kevés azok szama, akik teljesen elégedettek vagy egyaltalan nem érzik tamogatottnak
a pedagdgusokat a digitalis eszkdzok oktatasbeli felhasznalasa terén.

A harmadik kérdésben arra kértilk a valaszaddkat, hogy értékeljék, mennyire érzik Ugy, hogy az
oktatasi intézménylk altal végzett intézkedések tamogatjak a didkok digitalis kompetencidjanak
fejlédését és hatékonyabba teszik 6ket az online tanulas soran (6. abra). Ez a kérdés azért fontos, mert
a didkok digitalis készségeinek fejlesztése az online tanulas és a digitalis eszk6zok egyre szélesebb kori
hasznélatadval elengedhetetlenné valt. Az oktatasi intézmények szerepe ebben a folyamatban
kiemelkedd, hiszen a megfelel tamogatas révén a diakok nemcsak hatékonyabban hasznalhatjak a
digitalis eszkdzdket, hanem felkésziltebben navigalhatnak a digitélis vilagban is. Az intézményi hattér
tehat nemcsak a tanulmanyi eredményekre, hanem a hossz( tavi kompetenciafejlesztésre is pozitiv
hatéssal lehet.
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6. abra: Szerinted az iskola megfeleléen tamogatja a digitdlis kompetencidid fejlédését és
segiti a hatékony online tanulasod? kérdés valaszai
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A valaszok elemzése alapjan a leggyakoribb valasztas a ,,mérsékelten igaz” volt, amelyet 63 6
valasztott. Ez arra utal, hogy a valaszadok tébbsége Ugy érzi, hogy az intézményi intézkedések
hozzajarulnak a digitalis kompetenciak fejlédéséhez, de a tamogatas nem feltétleniil teljes korii. A
»~hémileg igaz” opcid mellett 51 f6 dontdtt, ami azt jelzi, hogy sokan csak mérsékelt tdmogatast
érzékelnek ezen a téren, és szerintiik van még lehetéség az intézkedések erdsitésére. A ,,nagyon igaz”
valaszra 33 f6 szavazott, jelezve, hogy egy kisebb csoport ugy latja, az intézkedések érdemi
hozzajarulast jelentenek a digitalis kompetencidk fejlédésében. Ezzel szemben a ,,egyaltalan nem igaz”
valaszt 32 {6 adta meg, mig a ,,teljes mértékben igaz” valaszt minddssze 5 f6 valasztott, ami arra utal,
hogy a vélaszadok kozil kevesen érzik magukat teljesen tdmogatottnak, vagy egyaltalan nem
tdmogatottnak a digitalis kompetenciak fejlesztésében.

A negyedik kérdeés arra irdnyult, hogy a valaszaddk értékeljék, mennyire érzik Ggy, hogy az oktatasi
intézményiik altal végzett intézkedések megfeleld tamogatast és képzést biztositanak szamukra a
digitalis oktatasi tartalmak és platformok hatékony hasznalatdhoz (7. &bra). Az elemzés szerint a
leggyakoribb valasztas a ,,mérsékelten igaz” volt, amelyet 67 {6 jelolt meg, ami arra utal, hogy a diakok
tobbsége kozepes szintli timogatast érzékel az intézmény részérdl, azonban a teljes elégedettséget ez a
szint nem mindenkinél éri el. Ugy tiinik, hogy a didkok egy része tigy latja, hogy a tamogatas ugyan
rendelkezésre all, de ennek mértéke nem minden esetben elegend6 ahhoz, hogy valdéban hatékonyan
tudjak alkalmazni a digitalis eszkdzoket a tanulasi folyamataikban.
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7. &bra: Szerinted az iskola megfeleld tamogatdst és képzést ad a digitdlis oktatdsi tartalmak és platformok
hatékony hasznalatahoz? kérdés valaszai

A ,némileg igaz” valasz 55 f6 részérdl érkezett, jelezve, hogy sokan érzékelnek valamilyen
tamogatast, de annak mértékét gyakran elégtelennek vagy részlegesnek tartjdk. Ez az arany azt is
tlkrozheti, hogy az intézményi intézkedések némelyek szdmara nem érik el azt a szintet, amely a teljes
¢és hatékony felkésziiléshez sziikséges lenne. A ,,nagyon igaz” opciot 35 {6 valasztotta, ami arra utal,
hogy egy kisebb, de jelentds csoport tgy véli, hogy az intézkedések hatékonyan hozzajarulnak a
digitalis tartalmak megfeleld elsajatitasdhoz, és szdmukra az intézményi tdmogatas valoban segiti a
digitalis eszk6zok hasznalatat célzd képességeik fejlodését. Ezzel szemben a ,,egyaltalan nem igaz”
valaszt 18 f6 adta meg, mig a ,.teljes mértékben igaz” valaszt minddssze 9 f6 jelolte meg, ami arra utal,
hogy a valaszadok kozott kevesen vannak, akik teljes mértékben elégedettek, illetve akik egyaltalan
nem érzik tamogatottnak magukat a digitélis eszkdzok hatékony alkalmazasahoz sziikséges képzések
tekintetében.

Az o6todik kerdésben a valaszadokat arra kértlik, hogy értékeljék, mennyire érzik gy, hogy az
oktatdsi intézményuk Aaltal végzett intézkedések hatékonyan biztositjak sz&mukra a digitalis
eszkdzokhoz és platformokhoz valé hozzaférést az otthoni tanulashoz (8. &bra). Ez a kérdés azért
kiléndsen fontos, mert a didkok otthoni hozzaférése a digitalis eszkdzokhoz és platformokhoz alapvetd
feltétele a hatékony, 6nallo tanulasnak. Az otthoni tanulashoz sziikséges digitalis hozzaférés lehetoséget
ad a tanulok szdmara, hogy szabadabban, a sajat ttemikben sajatitsak el a tananyagot, és hogy kénnyen
hozzéaférjenek a tanulashoz sziikséges forrasokhoz, fliggetleniil az iskolai koriilményekt6l. Amennyiben
az intézmények megfeleld tamogatast nyljtanak ezen a téren, az nemcsak a didkok iskolai
teljesitményét javithatja, hanem hossza tavon is hozzajarulhat a digitalis készségek fejlodéséhez, ami
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elengedhetetlen a modern oktatasi és munkahelyi kornyezetekben. Az otthoni hozzaférés tAmogatésa
ezért jelentOs szerepet jatszik az esélyegyenldség ndvelésében is, hiszen biztositja, hogy a didkok
szocialis vagy anyagi helyzettdl fliiggetleniil hozzajussanak az oktatasi forrasokhoz és eszkdzokhoz.
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8. abra: Szerinted az iskola hatékonyan biztositja szamodra a digitalis eszk6zokhoz es platformokhoz valo
hozzaférést az otthoni tanulés esetén is? kerdés valaszai

A leggyakoribb valasz a ,,némileg igaz” volt, amelyet 51 {6 jelolt meg. Ez arra utalhat, hogy a didkok
egy része tapasztal némi tamogatast az intézmény részérél az otthoni digitalis eszkdzokhoz vald
hozzaférés biztositasa terén, azonban ez a tAmogatas nem minden esetben kielégitd vagy teljeskori. A
»~mérsékelten igaz” valaszt 45 f6 adta meg, ami arra enged kovetkeztetni, hogy a valaszadok egy része
kozepes szintii tamogatasban részesiil, de nem éri el a teljes elégedettség szintjét. Ugy tiinik, ez a csoport
érzékel valamilyen segitséget az intézmény részér6l, azonban ugy latjak, hogy tovabbi intézkedések
sziikségesek ahhoz, hogy a tdmogatas teljes korii legyen. A ,,nagyon igaz” valaszra 38 f6 voksolt, ami
jelzi, hogy egy kisebb, de jelentOs csoport szamara az intézményi tdmogatas valoban hozzajarul ahhoz,
hogy az otthoni tanulashoz sziikséges digitélis eszkdzokhoz és platformokhoz hozzaférjenek. Ezzel
szemben a ,,egyaltalan nem igaz” valaszt 37 f6 adta meg, ami azt mutatja, hogy szdmos didk nem érzi
megfelelének az intézményi tAmogatast ezen a téren. A ,teljes mértékben igaz” valaszt minddssze 13
f6 jelolte meg, jelezve, hogy viszonylag kevés valaszadd érzi igy, hogy az intézmény teljes kori
hozzaférést biztosit a digitalis eszk6z6kho6z az otthoni tanulés érdekében.

4. Eredmények értékelése és dsszefoglalas

Az oktatasi esélyegyenléség elémozditasa a digitalis korban egy Osszetett célkitlizés, amely mind a
didkok, mind a pedagdgusok szamara megfeleld hozzaférést és tamogatast kivan a digitalis eszk6zok
és oktatasi tartalmak hasznalatdhoz. A kutatas ezen részének kozéppontjdban a digitalis oktatasi
tartalmak és platformokhoz vald hozzaférés és a tdmogatasi rendszerek értékelése allt. A valaszok
alapjan az lathato, hogy a didkok tobbsége altaldban kdzepes vagy mérsékelt tamogatést érzékel az
intézmények részérdl a kiilonbozo teriileteken, bar az elégedettség szintje nem egyenletes. Ez a
megoszlas ravilagit a tamogatasi rendszerek erOsségeire és hianyossagaira is, amelyek fontos
szempontokat jelentenek a digitélis oktatas fejlesztésében.

Az els6 kérdés alapjan a valaszadOk mersékelten elégedettek azzal, hogy a digitalis oktatasi
tartalmak milyen mértékben szolgaljak ki egyéni tanulési igényeiket. Habar sokan érzékelnek némi
tamogatast, ugy tiinik, hogy ez a szint nem feltétleniil elegendé a teljes megelégedettséghez. Ez arra
utalhat, hogy a digitélis tartalmak jelenlegi formajukban bizonyos igényeknek megfelelnek, de tovabbi
fejlesztésekre van szlikség, hogy jobban igazodjanak a tanuldk sokféle stilusahoz és sziikségleteihez.

A pedagégusok tdmogatasara vonatkozd kérdés eredményei alapjan szintén kozepes szintii
elégedettség tapasztalhatd. Az oktatasi intézmények altal nyujtott segitség és képzés a pedagogusok
szamara kiillonosen fontos, mivel Ok kozvetleniil befolyasoljak a didkok tanulasi élményét. A
valaszadok kozil sokan jelezték, hogy az intézmeényi tAmogatas segiti ugyan a pedagdgusokat a digitalis
platformok hasznalataban, de ugy érzik, hogy van még fejlddési lehetdség ezen a téren, kiillondsen az
oktatasban valé alkalmazas hatékonysaganak javitasa érdekében.
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A didkok digitalis kompetenciainak fejlédése kapcsan a valaszok azt mutatjak, hogy bar az
intézmények igyekeznek tdmogatast nytjtani, a valaszadok egy része ezt csak részben érzi elegendének.
Az online tanulas soran elengedhetetlen, hogy a didkok felkészlltek legyenek a digitéalis eszkdzok
hasznélatara, ezért az intézményi hattér kiemelkedd fontossagu a digitalis kompetencidk fejlodése
szempontjabdl. Az adatokbdl az derll ki, hogy sokan latjdk a tamogatéas értékét, de szintén fontos
fejlesztési tertiletként tekintenek erre.

A didkok szdmara nydjtott intézményi képzések kapcsdn a valaszok tobbsége kozepes
elégedettségrol tanuskodik, ami azt sugallja, hogy az oktatési intézmények bizonyos mértékig képesek
biztositani a didkok szdmaéra a digitalis eszkzok hatékony hasznalatdhoz szlikséges tAmogatast, de ezen
a téren is tovabbi erdsitésre van sziikség. A didkok igényeinek és képességeinek megfeleld tdmogatasi
rendszerek fejlesztése tovabb segithetne abban, hogy a digitalis oktatasi eszkézok és platformok
val6ban hatékony eszkozei legyenek a tanulasnak.

Az otthoni hozzaférés biztositasa terén a valaszok alapjan szintén mérsékelt timogatast érzékelnek

a didkok, bar ez a szempont kiemelkedd fontossaggal bir a tanulés szabadsaganak és rugalmassaganak
biztositasa erdekében. Az otthoni digitalis eszk6zokhoz és tartalmakhoz valod hozzaférés alapvetd eleme
az egyenl6 oktatasi esélyek megteremtésének, kiilondsen a digitalis korban, ahol a tanulasi lehetdségek
jelentds része athelyez6dott az online térbe. A diakok egy része elégedett az intézmények altal nydjtott
tdmogatéassal, de sokan gy érzik, hogy még nagyobb hozzaférésre lenne sziikség, hogy mindenki teljes
mértékben kihasznalhassa a digitalis eszkdzok és platformok nyujtotta eldonydket.
Osszességében a kutatas eredményei azt mutatjak, hogy bar az intézmények igyekeznek tamogatast
nyujtani a didkok és pedagogusok szamara a digitalis oktatasban, az elégedettség szintje kdzepes vagy
mérsékelt szinten marad. A valaszok alapjan kirajzolodik, hogy a résztvevok részérdl igény mutatkozik
a digitalis tartalmak és eszk6zok hozzaférhetdségének javitasara, valamint a pedagogusok és diakok
képzésének erOsitésére. Az oktatasi intézmények szdmara ez az eredmény arra is ramutat, hogy a
digitalis esélyegyenl6ség elémozditasa érdekében folyamatos fejlesztésre van sziikség, hogy a didkok
és pedagogusok valéban teljes mértékben élvezhessék a digitalis oktatasi eszkdzok altal nyujtott
lehetoségeket.
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DIGITAL SUPPORT AND ACCESSIBILITY IN SECONDARY EDUCATION

Abstract

The purpose of this study is to investigate how high school students' learning experiences and digital
competency are affected by their access to digital educational platforms and content as well as
institutional assistance. 182 secondary school students participated in a survey to gauge how well they
felt they were being supported in addressing their unique learning requirements. Digital content
accessibility, teacher support, digital competency development, institutional support, and home access
were the five primary areas of focus for the analysis. The findings show that although students perceive
a moderate level of assistance, they also point out gaps in digital tool access at home and teacher
preparation.

Keywords: Digital equity; Educational support; Digital competencies; Learning experience;
Accessibility; Secondary school education
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SaZetak
Razvojem tehnologije, drustvene mreze postale su neizostavni dio svakodnevnog Zivota ljudi

diljem svijeta, obuhvac¢aju¢i sve dobne skupine, ukljucuju¢i djecu i adolescente. Danas su one
kljucni element suvremenog drustvenog i poslovnog okruzenja, kao i vazan alat za komunikaciju. S
obzirom na to da tehnologija igra vitalnu ulogu u obrazovanju i odgoju, informati¢ka pismenost, koja
ukljucuje raunalnu pismenost i dizajn, postala je klju¢na vjestina u modernom svijetu. Drustvene
mreze ne samo da su pojednostavile i ubrzale komunikaciju, ve¢ su postale i znacajan alat za
oglasavanje, omogucujuci tvrtkama i pojedincima da dosegnu Siroku publiku na jednostavan i
ekonomic¢an nacin. Osim toga, ove platforme predstavljaju jedno od omiljenih sredstava za provodenje
slobodnog vremena, nude¢i korisnicima raznolike oblike zabave i odmora.

U radu se analizira razvoj drustvenih mreZza, s posebnim naglaskom na njihovu rastu¢u popularnost
medu mladima, te se istrazuje uloga roditelja u nadzoru i edukaciji djece o njihovom koristenju.
Analiziraju se faktori koji doprinose popularnosti drustvenih mreza medu mladima te se naglasava
vaznost roditeljskog nadzora i edukacije kako bi se osigurala sigurnost i pozitivno iskustvo za mlade
korisnike. IstiCe se i potreba za uravnotezenim pristupom izmedu slobode koriStenja i zastite djece
na mrezi.

Uz brojne prednosti, drustvene mreze takoder nose sa sobom i odredene negativne aspekte:
nedostatak stvarnog kontakta s vr$njacima, gubitak privatnosti i smanjenje sigurnosti samo su neki od
izazova povezanih s pretjeranom uporabom ovih platformi. Cilj ovog rada je, kroz pregled dosadasnjih
istrazivanja, prikazati kako pozitivne, tako i negativne utjecaje drustvenih mreza na svakodnevni Zivot
djece i adolescenata.

Kljucne rijeci: djeca, adolescenti, drustvene mreze, pozitivan i negativan utjecaj, digitalna tehnologija

1. Uvod

Posljednjih godina, djeca i adolescenti sve su vise predmet istrazivanja zbog emocionalnih i
psihosocijalnih promjena koje dozivljavaju. Adolescencija se smatra intenzivnim periodom zivota u
kojem se oblikuju socijalni identiteti. U danasnje vrijeme djeca i adolescenti odrastaju u digitalnom
dobu u kojemu su informacije lako dostupne, a drustvene mreze igraju kljuénu ulogu u njihovom
svakodnevnom zivotu.

Razvoj drustvenih mreza omogucéio je povezivanje i komunikaciju s prijateljima, ali i osobama
diljem svijeta. Drustvenu mrezu moZemo definirati kao web-uslugu koja omogucava pojedincu da
kreira (polu)javni profil unutar odredenog sustava, povezuje se s drugim korisnicima putem liste
kontakata te pregledava i usporeduje te kontakte s popisima drugih korisnika unutar iste mreze (Kopcic,
2011 prema Boyd i Ellison, 2007). Korisnici imaju brz pristup raznim informacijama te mogu Kkoristiti
drustvene mreZe u razlicite svrhe poput igranja igrica, organiziranja dogadaja i sl.
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Mogucénost brze pretrage informacija dovodi do promjena u stavovima i ponasanju novih generacija.
Iako drustvene mreze omogucuju mladima izrazavanje kreativnosti, stvaranje zajednica i sudjelovanje
u globalnim razgovorima, one takoder donose i poteskoce poput preopterecenosti informacijama i
negativnog utjecaja na mentalno zdravlje. Osim zdravstvenih poteSkoca, uporaba drustvenih mreza
donosi iz opasnosti poput gubitka privatnosti, otkrivanja i krade osobnih informacija, izloZenost
neprimjerenom sadrzaju i nasilju putem Interneta. Sve veci porast negativnog utjecaja na razvoj djece i
mladih prerastao je u problematiku svjetskih razmjera koju treba ozbiljno shvatiti i pokusati
minimalizirati.

2. Povijesni razvoj drustvenih mreZa i njihova popularnost medu djecom i mladima

Razvoj drustvenih mreza zapoceo je krajem 1990-ih s prvim platformama poput ,,SixDegrees*
(1997.), koja je omogucavala korisnicima stvaranje profila i povezivanje s prijateljima (Krtali¢, 2014).
Sljedeci vazan korak u evoluciji drustvenih mreza bio je ,,Friendster* (2002.), koji je dodatno poboljsao
mogucnosti online interakcije medu korisnicima. ,,Friendster je konkurirao stranicama za pronalazenje
partnera s idejom da su prijatelji prijatelja bolji potencijalni partneri od nepoznatih ljudi. U pocetku je
privukao specifi¢ne zajednice, ukljucujuéi blogere i sudionike festivala ,,Burning Man®, te je narastao
do 300 tisuca korisnika bez sluzbenog reklamiranja (Kopci¢, 2011 prema Boyd, Ellison, 2007). Iako je
brzo rastao, suocio se s tehnickim problemima i izazovima u balansiranju osobnih i profesionalnih veza,
Sto je dovelo do nelagode medu korisnicima. Ogranicenja u pregledu profila i pojava laznih profila
dodatno su narusili povjerenje, §to je rezultiralo padom popularnosti ,,Friendstera®, a su korisnici presli
na alternativne mreze (Kopci¢, 2011).

Tek s pojavom MySpacea (2003.) i Facebooka (2004.) druStvene mreze su postale
globalnopopularne, omoguéavaju¢i korisnicima stvaranje detaljnih profila, dijeljenje sadrzaja i
komunikaciju. Facebook je revolucionirao nacin na koji se ljudi povezuju, pruzajuci platformu za
osobne i profesionalne kontakte. Njegova prilagodljivost i Siroka funkcionalnost uéinili su ga
dominantnim u prvim godinama rasta druStvenih mreza, a istrazivanje je pokazalo da ga je do 2021.
godine koristilo tri milijarde korisnika (Hall, 2022). Na ,,Facebooku‘* korisnici mogu otvoriti profile,
dijeliti osobne informacije, slike i videozapise, te se povezivati s drugima slanjem zahtjeva za
prijateljstvo. Takoder, ,,Facebook® je razvio ,,Messenger, aplikaciju koja omogucava brzu i izravnu
komunikaciju medu korisnicima, $to je dodatno povecalo njegovu popularnost. Korisnici mogu pratiti
slavne osobe, igrati igre, organizirati dogadaje i formirati grupe, ¢ime se jaca zajednica unutar mreze
(Tanta, Mihovilovi¢, Sabli¢, 2014).

Razvoj drustvenih mreza obiljezen je i pojavom platformi koje su omoguéile dijeljenje specificnih
vrsta sadrzaja. ,,YouTube* (2005.) je omogucio stvaranje i dijeljenje video sadrzaja na nov nacin, gdje
korisnici imaju slobodu odabrati i prilagoditi ono §to Zele gledati. Ova promjena je transformirala
medijsku dinamiku, pretvaraju¢i korisnike iz pasivnih konzumenata u aktivne sudionike. U svojim
pocecima, ,,Y ouTube* se isticao fokusom na dijeljenje video sadrzaja, pruzajuci korisnicima moguénost
stvaranja vlastitih kanala i profila (Langue, 2008). Ovaj koncept je omogucio formiranje zajednica
temeljenih na zajedni¢kim interesima. lako su neki elementi, poput opcije ,,prijatelja“ nestali, pretplate
ostaju kljucno sredstvo za odrzavanje veze izmedu stvaraoca i gledatelja. Sustav pretplata omogucava
korisnicima da prate omiljene kanale bez financijskog troska, ¢ime se dodatno povecava angazman i
vidljivost unutar zajednice.

Za razliku od ,,Youtubea®, ,, Twitter” (2006.) i ,,Instagram* (2010.) omogu¢ili su brzu komunikaciju
kroz kratke tekstove i vizualne sadrzaje. ,,Twitter* je platforma za mikroblogiranje koja omogucava
korisnicima slanje kratkih poruka, poznatih kao ,,tweetovi®, ¢ija je duzina ograni¢ena na 280 znakova
(Britannica, 2022). Kada korisnik objavi ,,tweet”, on se prosljeduje sljedbenicima, $to olakSava brzu
razmjenu informacija. ,,Twitter” pruza priliku za stvaranje novih prijateljstava. Adolescenti Cesto prate
zanimljive profile, kao §to su oni vezani uz meme ili obozavatelje, §to dovodi do interakcija. Kada
korisnici vide sadrzaj koji im se svida, mogu ga oznaditi, dijeliti ili komentirati, §to dodatno potice
dinamiku medu korisnicima i stvaranje online zajednica.

»Instagram je besplatna aplikacija koja omoguc¢ava korisnicima snimanje, uredivanje i dijeljenje
fotografija. Mnogi adolescenti svakodnevno koriste ,,Instagram® za objavljivanje slika, komentiranje,
pretrazivanje profila poznatih osoba i komunikaciju s prijateljima, ali i strancima. Prilikom
objavljivanja fotografija, korisnici Cesto koriste prikladne opise i heStegove, a njihovi pratitelji mogu
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»lajkati” sadrzaj ili komentirati (Carceller-Maicas, 2016). Jedna od zanimljivih znacajki ,,Instagrama*
je mogucnost zaradivanja putem platforme. ,,Instagram® influenceri promoviraju proizvode odredenih
brendova i time stjeCu prihode. Ovi influenceri, koji imaju znacajan broj pratitelja, klju¢ni su u
oblikovanju novih trendova i utjecaju na to $to se smatra popularnim.

U novije vrijeme, aplikacije kao S§to su ,,Snapchat (2011.) i ,,TikTok* (2016.) omogucuju
interaktivnije i vizualno dinamicnije iskustvo, privlace¢i mlade generacije. Privlac¢nost ,,Snapchat*
aplikacije lezi u privremenoj prirodi njenog sadrzaja, omogucujucéi korisnicima slanje fotografija i videa
koji su vidljivi samo ograniceno vrijeme, obi¢no izmedu jedne i deset sekundi. Tijekom vremena,
aplikacija se razvila i ukljuéila znacajke poput ,,Pri¢a® koje omogucuju korisnicima da objavljuju
sadrzaj koji ostaje vidljiv 24 sata, te ,,Sjecanja* koja omogucuju spremanje slika za buduce gledanje.
(https://www.businessofapps.com/data/snapchat-statistics/ )

,» T1kTok* se istice kao platforma koja omogucuje kreativno izrazavanje kroz kratke video sadrzaje,
¢ime se privlaci velika paznja mladih korisnika, posebno onih koji su rodeni izmedu 1997. i 2012.
godine (Cervi, 2021). Kao najvazniji elementi, istice se da ,, TikTok* ne poti¢e samo stvaranje sadrzaja,
ve¢ 1 omogucava izgradnju zajednica oko zajednickih interesa, $to rezultira formiranjem trendova i
izazova koji brzo postaju viralni (Cervi, 2021). Takoder, ,,TikTok* je postao platforma za influencere
koji mogu monetizirati svoj sadrzaj kroz sponzorstava i partnerske programe, §to dodatno doprinosi
njegovoj popularnosti medu mladima.

U 2012. godini zabiljezeno je da su ljudi poceli viSe koristiti internet putem mobilnih uredaja nego
putem racunala, $to je ukazalo na porast upotrebe alternativnih uredaja kao §to su pametni telefoni. Ova
promjena u nacéinu pristupa internetu oslikava trend prelaska korisnika s tradicionalnih ra¢unala na
mobilne platforme, §to je dodatno ubrzalo razvoj digitalne komunikacije i internetskih usluga (Eurostat,
2020). U 2023. godini provedena su neka znacajna istrazivanja o mladima i drustvenim mrezama u
Hrvatskoj. Prema istrazivanju koje su proveli UNICEF i Mreza mladih Hrvatske, svaka druga mlada
osoba provodi vise od tri sata dnevno na drustvenim mrezama, koje su im glavni izvor informacija
(UNICEF, 2022). Danas je postalo uobicajeno da mladi koriste vise razli€itih platformi umjesto da se
oslanjaju na jednu jedinu drustvenu mrezu (Anderson i Jiang, 2018). Ovaj trend odrazava promjenu u
nacinu na koji se mladi povezuju i komuniciraju, omoguéujuéi im raznovrsnije iskustvo i interakciju.

I 3. Pozitivan utjecaj druStvenih mreZa na djecu i mlade

Osim $to su drustvene mreze zanimljive odraslima, veliki interes za njih pokazuju djeca i mladi jer
im omogucéuju zabavu i bijeg od stvarnosti. Bulu i sur. (2016) navode kako istrazivanja pokazuju da
djeca ve¢inu vremena provedenog na Internetu zapravo koriste druStvene mreze. S obzirom da je
primarna svrha druStvenih mreza komuniciranje s drugim osobama, to je potpuno ocekivano jer je,
prema Kuni¢ i sur. (2017), Covjek po prirodi drustveno bic¢e i komunikacija kao takva ga privlaci. Veliki
je niz prednosti koje druStvene mreze pruzaju svima, ukljucuju¢i i djeci. Galant (2020) navodi kako
drustvene mreze omogucuju odrzavanje starih i stvaranje novih prijateljstva, dok Kuni¢ i sur. (2017)
smatraju kako, uz navedeno, omoguéuju i izbore prijatelja, sudjelovanje u humanitarnim akcijama te
promoviranje politickih stavova, a sve to, prema Kusi¢u (2010), pomaze djeci i mladima u izgradniji
svog identiteta i zapoCinjanju socijalizacije.

Drustvene mreze svima omogucéuju brzu komunikaciju i razmjenu informacija. To je posebice
korisno ucenicima jer se, prema Schurgin O'Keeffe i sur. (2011), mogu okupiti izvan ucionice,
suradivati 1 razmjenjivati ideje o zadaci i Skolskim projektima. Osim toga, razvojem internetskih
platformi, djeci i mladima je omoguceno brze, lakSe i zabavnije ucenje te Sirenje postojeceg znanja.
Kao i odraslima, tako su i njima dostupni razli¢iti obrazovni sadrZaji te drugaciji na¢ini obrazovanja u
odnosu na tradicionalne. Schurgin O'Keeffe i sur. (2011) navode kako, zahvaljujué¢i drustvenim
mrezama, djeca imaju priliku unaprijediti jezik, svoje Citalacke sposobnosti i pismenost. Uz poboljSanje
materinjeg, omoguceno im je ucenje 1 usavrSavanje stranih jezika zahvaljujuéi dostupnim
informacijama i sadrzajima na internetskim platformama.

Osim komunikacije s vr$njacima, razmjene informacija i ucenja, drustvene mreze nude jo§ razlicitih
mogucnosti koristenja. Kuni¢ i sur. (2017) dodaju kako djeca i mladi mogu dijeliti i uredivati fotografije
i video zapise, $to poti¢e njihovu inovativnost i kreativnost te, prema Bjelobrk (2020), osnazuje
stvaralacki potencijal.

Nadalje, Bjelobrk (2020) navodi kako djeca i mladi imaju mogucénost sudjelovanja u diskursima
putem drustvenih mreza. Diskursi ih uce toleranciji, a time i sudjelovanju u zajednici.
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Ipak, prema Galant (2020), najvecu prednost za dobrobit cjelokupnog drustva, mozemo vidjeti u
psihoedukaciji i destigmatizaciji psihickih poremecaja. Osim o psihickim poremecajima, djeca od rane
dobi usvajaju znanja i informacije o razli¢itim poteskoc¢ama i stanjima s kojima ljudi oko njih zive,
uce kako ih prihvatiti, ravnopravno ukljuéiti u drustvo, pruzati im pomo¢ i sustavno odgovarati na
njihove potrebe.

Jos jedna prednost drustvenih mreZa je Sto poboljSavaju informaticku pismenost djece od najranije
dobi. Ruzi¢ (2011) smatra kako ,,digitalna generacija“ posjeduje odlicnu informaticku pismenost. S
obzirom na neupitnu vaznost, utjecaj i sveprisutnost tehnologije u suvremenom svijetu, djeca imaju
veliku prednost u razvoju digitalnih kompetencija jer ih stjecu od najranije dobi.

| 4. Utjecaj drustvenih mreZa na djecu i mlade

Koristenje drustvenih mreza donosi veliki niz negativnih posljedica za korisnike. Laba$ i Marin¢i¢
(2018) navode kako masovni mediji manipuliraju, oblikuju misljenja i namecu odredene dnevne teme,
dok Ruzi¢ (2011) objasnjava kako teoreticari poput Putnama, Krauta, Leunga i Lee smatraju da je
komunikacija putem Interneta povrsna te da ne ¢e obogatiti ljude u smislu nekog novog znanja jer su
takve veze medu ljudima prili¢no slabe, Sto dodatno potvrduje Cinjenica kako ljudi obi¢no na
drustvenim mrezama imaju veliki broj prijatelja, ali komuniciraju samo s nekima od njih.

U istoj mjeri kao i na odrasle, drustvene mreZe imaju negativne posljedice i na djecu i mlade. Sokac
(2014) navodi kako su osamljivanje, socijalna izoliranost, nemoguc¢nost razgrani¢enja virtualnog i
stvarnog svijeta, smanjena snaga emocije, koncentracije i pamcenja samo neke od negativnih
posljedica, a kod djece i mladih dodatno se javlja nezainteresiranost za Skolu, Skolske obaveze i
postignucéa, Sto nerijetko rezultira duljim ili trajnim napustanjem daljnjeg Skolovanja.

Nadalje, negativne strane druStvenih mreza Cesto utje¢u na psiholosko stanje djece, a posebice
adolescenata. Galant (2020) navodi kako druStvene mreze mogu poticati razvoj neugodnih osjecaja
poput zavisti, nezadovoljstva i smanjenja samoposStovanja jer se korisnici usporeduju s drugim
korisnicima i njihovim na¢inom Zivota. Cesto su takvi prikazi drugaciji od stvarnosti pa ¢ak i lazni, ali
i dalje djeci, pa cak i odraslima, izazivaju osjecaj manje vrijednosti.

IstraZivanja pokazuju kako postoji pozitivna povezanost koristenja drustvenih mreza i depresije,
psihicke bolesti koja spada u poremecaje raspoloZenja te narusava cjelokupnu kvalitetu zivota, a velika
koli¢ina vremena provedenog na drustvenim mrezama povezana je klinickim simptomima depresije
(Galant, 2020 prema Panti¢, 2014; Trifiro, 2018). Depresija nema dobnu granicu i moze se pojaviti kod
djece svih uzrasta.

Ovisnost o uporabi Interneta i drustvenih mreza moze imati utjecaj i na fizicko zdravlje. Carevi¢ u
sur. (2014) navode kako su fizicki simptomi zajednicki vecini korisnika bol i ukocenost u rukama i
zglobovima, suhe 1 napete o¢i, nedostatak sna, glavobolja, bol u vratu i ledima, pogorSanje fizickog
izgleda, pretjerano mrsavljenje ili debljanje te loSa koordinacija pokreta.

Ono $to u najvecoj mjeri utjece na djecu i mlade je promoviranje nasilja putem drustvenih mreza.
Virtualno nasilje (eng. Cyber-bullying) cesto se odvija putem drustvenih mreza, a podrazumijeva
zlostavljanje, uznemiravanje, ponizavanje druge osobe te Sirenje laznih informacija i optuzbi putem
Interneta. S obzirom da druStvene mreze omogucuju brzo Sirenje informacija, u danaSnje je vrijeme
takva vrsta nasilja poprimila oblik epidemije (Ruzi¢, 2011). Sve veci razvoj druStvenih mreza dovodi
do novih i brzih moguénosti Sirenja nasilja.

Uporabom drustvenih mreza smanjuje se privatnost odraslih i djece. Sokac (2014) tvrdi kako je
narusena zastita privatnosti, posebice zbog korisnika koji ¢esto impulzivno iznose Cinjenice i dogadaje
putem drustvenih mreza, dok Bjelobrk (2020) smatra kako su ti korisnici najéesce djeca jer imaju slabije
razvijene vjeStine donosenja odluka u odnosu na odrasle, §to ih ¢ini populacijom koja je u danasnje
vrijeme najvise izloZena riziku, prijevarama, zlostavljanju i neprimjerenim sadrzajima.

Takoder, uporabom druStvenih mreza djeci je pruZzena mogucénost komunikacije s nepoznatim
osobama, $to je posebno opasno jer nikada ne mogu biti sigurni tko se nalazi iza korisni¢kog imena i
prezimena. Istrazivanje koje je 2018. godine proveo Kusié, a ¢iji je uzorak ¢inilo 92 ucenika od 5. do
8. razreda, pokazalo je kako ¢ak 28 % ispitanih ucenika prihvaca nepoznate osobe kao prijatelje na
drustvenoj mrezZi ,,Facebook®, a 15.9 % njih bi dogovorilo susret uzivo s nepoznatom osobom
(Tablica 1).
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Tablica 1: Odnos ucenika prema nepoznatim osobama na Facebooku (Kusié¢, 2010)

. . Ispitanici
Uspostavljanje veze s nepoznatim UKUbno
osobama 5. razred 6. razred 7. razred 8. razred P
Prihvacéanje nepoznate osobe kao 2 2 13 6 23 (28 %)

prijatelje na svoj profil

Dogovorio/la bih susret uzivo sa
nepoznatom osobom koju sam 1 2 5 5 13 (15.9 %)
prihvatio/la kao prijatelja

Ono na §to treba posebno obratiti paznju je izloZenost djece pornografiji te opasnosti od pedofilije,
¢ije se mogucnosti poveéavaju upravo zbog naruSene zastite privatnosti, njihovih slabo razvijenih
vjestina donosenja odluke i nedovoljnoj educiranosti o opasnostima drustvenih mreZza.

| 5. Roditeljska uloga u nadzoru i edukaciji djece o drustvenim mreZama
Kada je rije¢ o zastiti djece od negativnog utjecaja drustvenih mreza, roditelji imaju veliku ulogu.
Vecina roditelja smatra da njihova djeca provode previse vremena za racunalom, i, umjesto njih i
ucitelja, djecu sve viSe odgaja utjecaj koji dolazi s razlicitih drustvenih mreza (Kuni¢ i sur., 2017).
Prvo hrvatsko istraZivanje o digitalnim navikama i sigurnosti djece na internetu provedeno je u
studenom 2017. Istrazivanje je provedeno u sklopu medunarodnog projekta ,,EU Kids Online, a
rezultati istrazivanja o djeci i tinejdZerima na internetu otkrivaju zabrinjavajuce trendove:
1. Gotovo Cetvrtina djece posjecuje stranice s govorom mrznje, nasilnim slikama i promicanjem
mrsavosti. Takoder, 23 % djece posjecuje stranice o samoubojstvu i samoozljedivanju.
2. Samo 1,7 % djece imalo je negativno iskustvo s koristenjem osobnih podataka, a 5 % djece (15-
17 godina) dozivjelo je kradu identiteta.
3. 10,9 % djece je dozivjelo da su roditelji objavili informacije o njima bez pristanka, a 8,7 % ih je
trazilo brisanje tih sadrzaja. Ucitelji su bez dozvole objavili informacije za 7 % djece.
4. Polovica djece koja su imala uznemirujuca iskustva na internetu nije trazila pomo¢ roditelja.
Samo petina ¢esto razgovara s roditeljima o problemima na internetu.
5. 27,3 % djece ponekad ignorira savjete roditelja o koristenju interneta, dok 5 % to Cesto Cini.
Djeca koja su dozivjela nasilje online ¢esce ignoriraju roditeljske savjete (Ciboci i sur., 2020).

Rezultati istrazivanja jasno pokazuju da internet moze biti prostor izloZenosti Stetnim
informacijama, koje djeca, pogotovo tinejdzeri, ne znaju uvijek pravilno interpretirati ili se s njima
nositi. Mediji jesu dio naseg svakodnevnog Zivota, ali nose rizike manipulacije i nasilja, §to moze
utjecati na ponaSanje i percepciju djece (Kanizaj, Ciboci, 2011).

U velikom broju slu¢ajeva, roditelji takoder negativno utjeCu na zastitu djece kada je u pitanju
koristenje druStvenih mreza. Svako neprimjereno izlaganje djeteta medijima moZze doprinijeti njegovoj
sekundarnoj viktimizaciji, a poseban je naglasak na odgovornosti roditelja koji nerijetko sami iniciraju
objave na druStvenim mreZama o vlastitoj djeci (Grmusa i sur, 2018 prema Jelavi¢, 2009). Objavljivanje
bilo kakvog sadrzaja o djeci narusSava njihovu privatnost i sigurnost. Otkrivanje identiteta djeteta moze
se odvijati na izravan i posredan nacin — 0d objave fotografija pa do otkrivanja osobnih podataka djeteta,
$to je rezultat nepromisljenog i neodgovornog ponasanja, ali i nedovoljnog znanja o posljedicama
objavljivanja (Grmusa i sur, 2018 prema Gabelica Supljika, 2009).

Ispitivanje koje su 2018. godine proveli Grmusa i suradnici s uzorkom od 160 roditelja pokazalo je
kako 24 % ispitanika na druStvenoj mreZi ,,Facebook* objavljuje obiteljske fotografije koje ukljucuju
djecu (Tablica 2), a 80 % njih ne trazi dopustenje svoje djece za objavljivanje njihovih fotografija.
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Tablica 2: Najcesée objavijivani sadrzaji na Facebook profilu, N = 160 (Grmusa i sur, 2018)

Obiteljske Razne tude objave
f i TR (tude proslijedene
otografije Zanimljivi ili fotografije ili
Osobne fotografije (suprug/a, Video zapisi humoristi¢ni . .
partner/ica, djeca, sadrzaji postovi, lancane
roditelji) _ objave, molbe,
Zalbe, video zapisi)
f % f % f % f % f %
30 19 39 24 14 9 87 54 35 22

Kada je rijeC o objavljivanju fotografija, isto istrazivanje je pokazalo kako 73 % roditelja prikazuje
dijete u punom profilu otkrivaju¢i njihov identitet u potpunosti, a samo 4 % roditelja objavljuje
fotografije na kojima se djetetu ne vidi lice kako bi zastitili njihov identitet (Tablica 3).

Tablica 3: Najcesce objavijivani sadrzaji na Facebooku, N = 94 (Grmusa i sur, 2018)

Fotografija
. .. prikazuje Fotografija .
I_:otog Taf'l_? UV'J?k dijete/djecu u prikazuje FOt.O graf!la
prikazuje dijete/djecu : . - prikazuje
. . poluprofilu dijete/djecu u . Ostalo
s leda (identitet identi fil djetetove osobne
skriven) (identitet punom profilu predmete
djelomi¢no (identitet javan)
otkriven)
f % f % f % f % f %
4 4 18 19 69 73 2 2 1 1

Grmusa i sur. (2018) takoder navode kako roditelji imaju teorijska znanja o zastiti u komunikaciji
na drustvenoj mrezi, ali u praksi to ne primjenjuju, $to potvrduju rezultati njihovog istrazivanja u kojima
je 58 % roditelja izjavilo je kako u potpunosti ne prate aktivnosti svoje djece na drusStvenoj mrezi
,,Facebook®.

Bez nadzora aktivnosti djece i mladih na druStvenim mrezama, roditelji ne mogu zastiti djecu od
negativnog utjecaja, niti imati potpuni utjecaj na njihov odgoj. Roditeljski nadzor i razumijevanje
digitalnog okruzenja u kojem njihova djeca borave predstavljaju klju¢ne aspekte u odgoju i
obrazovanju. Istrazivanja takoder pokazuju da postoji znacajna razlika u razini nadzora izmedu mlade
i starije djece. Mlada djeca obi¢no imaju veci nadzor, dok starija djeca ¢esto dobiju vise slobode, $to
moze rezultirati pove¢anom izlozenos¢u rizicima na internetu (Grmusa i sur., 2019). Ovaj trend moze
dovesti do situacija gdje su roditelji manje svjesni $to njihova starija djeca dozivljavaju online, §to je
posebno zabrinjavajué¢e s obzirom na dostupnost potencijalno opasnog sadrzaja. Kako bi se djeci
osiguralo pravilno shvacanje medijske poruke, roditelji trebaju biti medijski pismeni i koristiti strategije
koje pomazu djeci u razumijevanju onoga $to gledaju.

Roditelji bi trebali postaviti jasne smjernice i pravila o koriStenju druStvenih mreza. To moze
ukljuéivati ograni¢enja u vezi s vremenom provedenim online i pregledavanjem sadrzaja koji se moze
dijeliti ili konzumirati. Istrazivanja sugeriraju da postavljanje granica mozZe pomoci u smanjenju rizika
od ovisnosti o internetu i negativnih utjecaja na mentalno zdravlje. lako je vazno postovati privatnost
djece, roditelji trebaju biti svjesni koje platforme koriste i s kim komuniciraju. Razli¢ite aplikacije nude
razliCite razine privatnosti i sigurnosti, a roditelji bi trebali biti informirani o tome. U nekim
sluc¢ajevima, korisStenje softvera za pracenje moze biti korisno, ali vazno je da se to radi uz pristanak i
razumijevanje djeteta. Drustvene mreZe se stalno mijenjaju, pa je vazno da roditelji redovito prate
promjene 1 azuriraju svoja znanja. Pra¢enje tehnoloSkih blogova, sigurnosnih stranica i vijesti o
drustvenim mrezama pomo¢i ¢e im da ostanu u toku s novim funkcijama i rizicima koji dolaze s
popularnim platformama.

Kuni¢ i suradnici (2017) smatraju da roditelji samo demokratskim ili autoritativnim odgojem
pridonose formiranju mladih osoba koje ¢e imati produktivnu ulogu unutar zajednice i ukoliko primarni
¢imbenici socijalizacije, a najvise roditelji, pocnu s ograniavanjem i usmjeravanjem gledanja na
pozitivne i kvalitetne sadrzaje jo$ u ranoj dobi djeteta, negativan ¢e se utjecaj medija smanjiti.
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| 6. Zaklju¢ak

U danasnje vrijeme mediji i druStvene mreze imaju veliki utjecaj na odgoj djece i mladih. Djeca i
mladi sve viSe vremena provode na druStvenim mrezama. lako im druStvene mreze omogucuju brz
pristup informacijama, kreativno izrazavanje, zabavu i komunikaciju s vr$njacima, istovremeno se
njihovim koriStenjem suocavaju s problemima poput socijalne izoliranosti, smanjenja koncentracija,
osjecaja nezadovoljstva, depresije, virtualnog nasilja i zlostavljanja te kriminalnih radnji poput krade
identiteta.

lako su roditelji svjesni prekomjerne uporabe drustvenih mreZa te negativnog utjecaja i opasnosti
koje one imaju na njihovu djecu, vlastitim objavama i manjkom nadzora djece dodatno im otkrivaju
osobne podatke te ih dovode u potencijalnu opasnost. Uz velike tehnoloske napretke, nemoguce je djeci
i mladima u potpunosti ukinuti pristup medijima i druStvenim mrezama. Zastita djece zahtijeva razvoj
medijske pismenosti i svijesti medu djecom i roditeljima o rizicima koristenja drustvenih mreza. Vrlo
je bitno djecu uciti pravilnom koristenju tehnologije i drustvenih mreza, negativnostima i opasnostima
kojima se mogu izloziti prilikom uporabe te zastiti od nezeljenih posljedica.

Drustvene mreZe ne trebaju predstavljati samo i isklju¢ivo opasnost, ve¢ ih treba gledati kao sredstvo
koje je, pravilnim, sigurnim i dobro usmjerenim koriStenjem, moguce iskoristiti za vlastiti napredak.
Takoder, potrebna su daljnja istrazivanja o ulozi roditelja u zastiti privatnosti i sigurnosti njihove djece
na mrezi.
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SOCIAL NETWORKS IN EVERYDAY LIFE OF CHILDREN AND ADOLESCENTS

Abstract

With the development of technology, social networks have become an indispensable part of the daily
life of people around the world, covering all age groups including children and adolescents. Nowadays,
they are the key element of the modern social and business environment, as well as an important tool
for communication. With technology playing a vital role in education and upbringing, information
literacy, which includes computer literacy and design, has become a key skill in the modern world.
Social networks have not only simplified and accelerated communication, but have also become an
important tool for advertising, allowing companies and individuals to reach a wide audience in a simple
and economical way. In addition, these platforms represent one of the favorite means of spending free
time, offering users various forms of entertainment and relaxation.

The paper explains the development of social networks with special emphasis on their growing
popularity among young people and explores the role of parents in supervising and educating children
about their use. The factors that contribute to the popularity of social networks among young people are
analyzed and the importance of parental supervision and education is emphasized in order to ensure
safety and a positive experience for young users. The need for a balanced approach between freedom
of use and protection of children online is also emphasized.

Along with numerous advantages, social networks also carry certain negative aspects. Lack of real
contact with peers, loss of privacy and reduction of security are just some of the challenges associated
with excessive use of these platforms. The aim of this paper is to show the positive and negative impacts
of social networks on the everyday life of children and adolescents through an overview of previous
research.

Keywords: children, adolescents, positive and negative influence, social networks, digital technology
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Abstract

The active, creative pedagogical use of digital tools and the digital environment has become an
important measure of professional flexibility in the teaching profession. The methodological innovation
of digital education is a major contributor to many pedagogical successes, but it is important to be clear
about the pedagogical goals that digital tools are intended and capable of achieving. The experience of
the last few years, especially in the Covid period, has shown the personal, technological, methodological
and attitudinal shortcomings that have highlighted the anomalies of digital education. One of these real
problems is that the content management and learning tracking systems used by teachers are not uniform
even across school staff, and in many cases there is a lack of creative communication between teachers.
The question is, whether we can really increase efficiency, i.e. whether the technology and methodology
used can deliver the greatest pedagogical ,,yield” with the least investment of time and energy. This
requires, however, an examination of the real picture in terms of methods, programmes and
infrastructure.

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

Keywords: digital competence, methodology, digital transition

1. Introduction

The intensive and creative pedagogical application and use of digital devices and digital
environments have become crucial indicators of flexibility and adaptability expected from today’s
pedagogues. While the application of ICT has provided numerous benefits in various instructional areas,
most researchers tend to agree that even the existence of such devices can generate a significant
motivational impact (Antal, 2020). One mustn’t forget, however, that mostly due to the substantial
digital proficiency of students starting their school years, teachers tend to mistakenly think that
information and communication technologies, specifically, the system of digital devices and
methods originally viewed as a means to the realization of instructional objectives, can replace
pedagogical design.

By the end of the first decade of the 21° century Ruben Puentedura had prepared the SAMR model
representing the pedagogical scheme of digital technological integration (Puentedura, 2006).

Consequently, technology can appear in two ways in schools, either expanding or transforming the
respective learning schedules. Expansion implies substitution and the widening of the given
professional scope, while transformation entails modification and re-interpretation.

In other words, the digital transformation-based pedagogical model (digital pedagogy) should enable
the performance of more complicated tasks along with easier and more convenient problem solving as
compared to previous periods (Vajna, 2021).

The introduction of such systems, however, requires the surveying and assessment of the national
and local context (the number of people possessing computers, the extent of internet use, etc.), the trends
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impacting the main social and technological processes along with the available intellectual,
technological, and material resources for the elaboration of infrastructure for the virtual space.
Additionally the theoretical and practical aspects of the methodology of device use have to be addressed,
not only from the point of view of best practices, but regarding the applicability of local conditions as
well (Czeglédi 2009). Accordingly, the given results display significant diversity and bear with local
relevance.

The period of the Covid pandemic has proven to be a good indicator of the difficulties of ICT use
while anticipating personal, technological, methodological, and perspective-related problems
characterizing present day digital education. One could point to the lack of unified content and learning
management systems, which prevents creative communication among teachers even within the same
school. Another crucial concern is the extent of attitude change as user proficiency and confidence are
closely correlated with the rate and quality of device application.

| 2. The objectives of the survey

In the past two years since the Covid pandemic the professional role and reputation of digital
instruction have been completely reappraised. Our questionnaire-based survey aimed at identifying any
progress or perspective shift related to the development of digital competences along with a potential
increase in the efficiency of the applied technology and methodology. Our other objective reflects our
continuous commitment to renew ICT training schemes in university level teacher training programs
via the inclusion of new technologies and software. We believe such developments will contribute to
the promotion of modern teacher training schemes and the digital transformation. Consequently, we
intend to identify the most frequently used applications and methods in current pedagogical contexts.

/ Renewal of

/university level
instruction
A technology /
Applied courses /
devices,
y applications
\ Attitude and
\ M et h 0 perspective
d0|r :
ethodology- :

elated change

Figure 1. Defining the research objectives

| 3. The details of the survey
In line with the original objectives the nationwide survey included the administration of a
questionnaire to elementary and secondary school teachers regarding such concerns as device use,
attitude, communication, the reliance on applications, and the respective pedagogical methodology. The
guestionnaire reflecting a quantitative approach was completed by 336 respondents. 74% of the
respondents were primary school teachers in the Trans-Danubian region and Northeastern Hungary.

| 4. Results

The age distribution, namely 77% of the respondents being over 45, was not surprising given the
general aging of the in-service pedagogical community.
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Answers to the question focusing on the frequency of digital device use were encouraging as 83%
of the respondents reported that such equipment was used frequently or during every lesson (Antal,
2020; Czegledi, 2020).

How often do you use digital devices or programs during
instruction?

@ never,
@ occasionally,

® often,

@ on every lesson

Mumber of respondents: 336.

Figure 2. Digital device use by pedagogues.

As far as the educational or school-based infrastructure is concerned, the respondents were not fully
satisfied. 35% of the respondents felt that the available digital equipment and tool base was not modern,
deemed barely satisfactory at best, which is a rather discouraging result in light of the development
efforts of the past years. Participants in the survey revealed that only 29,5% of the schools can be
considered well equipped with up to date digital devices.

Do you consider the infrastructure of your school to be
adequate/up-to-date?

not satisfactory,

satisfactory but the equipment is
rather obsolete,

up to date devices are available,
but not in every classroom,

all classrooms are equipped with
digital devices

Mumber of respondents: 336

Figure 3. The availability and standards of the digital infrastructure

While questions probing the attitudes related to the use of digital devices have displayed a greater
level of dispersion, the results can be considered positive implying slight progress from the previous
research findings (Fekete, 2020). 44,5% of colleagues are willing to use digital devices on a regular or
daily basis, less motivated teachers resorting to such devices only for the benefit of the children make
up 7% of the respondents, and 10% reject such methods or feel external compulsion to turn to
digitalization.
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What is your attitude regarding the use of digital devices?

| use it some times because it is expected,

| am willing to use it occasionally, primarily for the benefit of the children,

| am willing to use it, because it makes my work easier and motivates the
students,

| often use digital devices and often rely on other people’s ideas, but sometimes |
create my own assignments,

| consider digital devices an integral tool and | am ready and willing to use them, |
am a regular user,

| consider myself a professional, highly proficient user,

15,2%

Other: Sometimes | am compelled to use digital devices, Not applicable

Number of respondents: 336

Figure 4. Attitude regarding the use of digital devices.

Next, we inquired about the respective ways of application and the views on the quality of the given
digital equipment. The answers suggested uncertainty and lack of experience as only about 50% gave
positive answers to questions focusing on the benefits of digital devices. The respondents pointed to
such advantages of working with digital tasks as faster task assignment, automatic correction options,
the availability of practice assignments and the self-check features. Nevertheless, only half of the
respondents agreed with the statement that ICT use makes fulfilling their teaching responsibilities
easier. Concerning the amount of time required for preparing a digital lesson, the willingness of students
to do such tasks, and maintaining classroom discipline, the responses were mostly positive as well. One
exception was the teachers’ view on handling unexpected situations as they often have to face
technological problems during digital lessons.

Does the use of digital educational devices imply a professional challenge or opportunity for you?

® applicable  ® not applicable w partly applicable m don’t know

Faster task assignment

Automatic correction and monitoring options,
practice test

Student self-check option, makes teaching easier

Student self-check option, makes teaching easier
Compared to traditional teaching preparation is
easier and less time consuming

Students are more willing to work with digital taskst

Greater probability of unexpected situations,
technological problems

A segment of students has discipline or behaviour-
related problems during digital lessons

: inlnmn

0% 25% 50% 75%

Number of respondents: 336

Figure 5. Challenge or opportunity use of digital educational devices

We were also interested in which digital methods were considered the most popular. The results
suggest that the most frequent approach was assigning homework and practice tasks, although 10-12%
of the respondents responded negatively to such options. Regarding the use of online test or QR code
the situation is even more discouraging as 60% of the respondents have not even tried to use such
features. Consequently, teacher training programs of universities should pay more attention to the
methodology of QR technology.
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The use of digital methods

I | never use such I | have already tried Sometimes | use B | use several times a week [l | use on every

200

methods to use 60% lesson
150
39% | 37%
100 0%
28%
24%
50 19%

Do you distribute tasks via

Do you assign online
practice tasks during QR code?
lessons?

Do you administer on-line
tests during lessons?

Do you assign digital tasks
as homework?

Figure 6. The use of digital methods

In the following segment of the survey, we inquired about the homogeneity and uniform aspects of
the digital platforms along with the possibility of cooperation and collaboration on a daily basis. The
results were mixed as only 56,8% of the respondents used uniform digital programs and devices, while
31% stated since there were no shared or common platforms everybody used the platform, they were
familiar with, complemented by 20% acquiring the given skills to use digital platforms individually. It
would be advisable to explore the reasons behind the lack of willingness or ability on the part of teachers
to cooperate with and help each other in improving digital competence. Most of the respondents,
(70,8%) use freely available programs, only in case of 31% does the school maintaining authority
subscribe to paid digital applications while 25% pay for such applications themselves. Such data are
rather discouraging as the maintaining authority should provide for a modern state of the art educational
environment and promote the use of digital devices in the schools.

Which options are most relevant in your school regarding the use of digital
devices and programs?

Each instructor uses a uniform platform for task
distribution

There is no shared platform, everybody uses the
one they are familiar with

Only traditional student books and note books
are used

197 (58,6%)

106 (31,5%)
17 (5,1%)

Surfaces facilitating distance education (Google

' 161 (47,9%)
Classroom) are only used in case of absent students

Teachers help each other in using digital devices

and programs

The majority of teachers cope with digital
challenges alone

Primarily freely accessible digital surfaces are used

252 (75%)
70 (20,8%

238 (70,8%)

The maintaining authority finances access to digital

. o 31 (9,2%
equipment specified by teachers ( )

Teachers pay individually for digital applications 83 (24,7%

0 100 200

Number of responses: 336.

Figure 7. The conditions behind digitalization.

As compared to the surveys of the past years the question focusing on the use of mobile devices
during lessons generated more positive answers (Antal, 2017). While earlier almost an overall rejection
was discerned regarding student use of mobile phones, currently, mostly due to the increasing popularity
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of the BYOD (bring your own device) concept, only 3,3% of the teachers reported that the use of such
devices was banned by school management and 79% allowed the use of mobile phones. These results,
however, have to be interpreted in light of the Hungarian government’s decree prohibiting the use of
mobile phones during instruction from the 2024/2025 school year both in primary and secondary
schools. While the ban can promote face to face communication and eliminate wasting class time by
excessive and futile phone use, most schools struggle with the implementation of the given
specifications as neither material nor methodological assistance was provided.

Does school management support the use of mobile devices in the classroom?

@ we do not use such devices as management prohibits it

@ we do not have mobile devices, but we would use them
if we had them

students can only use tablets provided by the school

‘ 330, @ students can use smart phones or tablets during
’ lessons

Number of responses: 336.

42%
Figure 8. The rate of mobile phone use during lessons.

The categorical breakdown of the most frequently used applications has not shown a significant
change and it can be concluded that that developers, have made appropriate steps for the updating of
the given surfaces. Naturally, while the selection options are significantly wider, the use rate of
Facebook and Messenger is hardly behind the abovementioned surfaces. The popularity of the
Redmenta testing surface has declined after access became fee-based and in several categories the
Google programs were ranked first primarily due to free access and simplicity of use. As far as digital
textbooks are concerned the NKP website is in a leading position, while the digital surfaces of the
Mozaik Publishing Company are still popular.

Surfaces assisting collaborative efforts Google Drive 259 (77,1%)

Surfaces suitable for testing and monitoring

Google Urlapok 200 (59,7%
student progress oogle Urlapo (59,7%)

Surfaces used for practice and review

Presentation surfaces Power Point 306 |91,1%

Surfaces suitable for work scheduling
and task management

Google Tanterem 168 (50,5%)
Digital textbooks, materials NKP 157 (47,1%)

The most popular surface for .
Email 260 (77,4%)

communicating with parents and students

o

100 200 300
Figure 9. The categorical breakdown of the most popular applications
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| 5. Conclusions

It is beyond doubt that the acceptance and a conscious creative use of digital devices increased and
needs no further justification. Unfortunately, however, the extent of collaboration among teachers in
order to improve digital competences is less then desirable despite the obvious difficulties and time
consuming nature of preparing digital assignments and tasks. While the questionnaire revealed a greater
use of digital tasks either as a method for practice or homework assignment, teachers should be provided
methodological assistance. Since in many cases there is a limited openness to help or there is a lack of
appropriately trained staff, the situation could be improved by more openness and the organization of
free training courses financed by the maintaining authority.

Although the number of applicable platforms has significantly increased in the past years, recently
heretofore freely accessible programs have become available only on a pay per use basis. Since only a
small percentage of school maintaining authorities subscribe to such fee-based programs, many teachers
are forced to finance digital competence training schemes themselves. The most encouraging results are
connected, however, to mobile telephone use during classes as in the past years the majority of the
teaching community was not open to the use of such options.
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Osszefoglalo

irasunkban a digitalis kultira tantargy 3-4. és 5-6. osztalyos elségeneracids tankonyveit vessziik
gorcs® ala. Kutatasunkban a kotetekben talalhaté feladatokat elemezziik tobbféle szempontbol.
Elemzésiink nyelvi, tipografiai és didaktikai szempontokat tekint els6dlegesen, azaz igyeksziink
globélis attekintést késziteni a tankdnyvek feladatairol. Jelen kutatési fazisunkban azokat az eltéréseket
és azonossagokat gyiijtjiik rendszerbe, amelyek most megmutatkoznak a 3-4. és 5-6. osztalyos
tankdnyvekben. Ezen eltérések és azonossagok rendszerben lattatasa is el6késziti kutatasunk tavlati
céljat, azaz, hogy a tankonyvben szerepl6 feladatokat elemezve, olyan feladat-alternativakat kinaljunk,
amelyek a digitalis kultdra tanitasanak és tanulasanak hatékonyabb Gtjat teremtsék meg.

Kulcsszavak: digitalis kultdra, tankényvelemzés, feladattervezés, médszertani tamogatas

1. Bevezeto

Tanulmanyunkban arra keresslk a valaszt, hogy a Magyarorszagon 2020 6ta megjelent digitalis
kultara tantargy oktatasanak tamogatasara készult digitalis kultira tankényvcsalad, 3-4. osztalyos és 5-
6. osztalyos konyvei kozott milyen eltérések és azonossagok figyelhetdek meg. Ezen eltéréseket és
azonossagokat tobbféle szempont mentén sorakoztatjuk fel, majd olyan kovetkeztetéseket adunk,
amelyek segitséget adhatnak azon pedag6gusoknak, akik a tankonyveket valds segédanyagként
hasznaljak a mindennapi pedagdgiai gyakorlatuk soran. Annak érdekeében, hogy a megadott évfolyamok
tankonyvei kozott megjelend azonossagokat és eltéréseket a digitalis kultira tantargy egész
kontextusanak tukrében lehessen értelmezni, képet adunk arr6l is, hogy a 2020-as Nemzeti
alaptantervben milyen tantervi keretek, fejlesztési elvardsok mutatkoznak a tantargy kivalasztott
évfolyamainak vonatkozéséban, illetve az egyes évfolyamokon milyen témakorok, milyen 6raszamok
mentén val6sulhatnak meg.

2. A digitalis kultara oktatas Magyarorszagon
2020-ban keriilt bevezetésre az Uj Nemzeti alaptanterv?, amelynek mar része volt a digitélis
kultira tantargy. Ezen j tantargy 1étrejottének elézményeként tekinthetiink arra, hogy korabban mas
tantargyakba integralva jelentek meg azok a tartalmak, amelyek most az () tantargy épitokoveit
jelentik, de azt is hangsulyoznunk kell, hogy Uj tartalmak is helyet kaptak a tantargy témakdrei
kozott és gyakorlatilag magaban foglalja a korabban még informatika tantargy és a technoldgia
tudasteriileteket is.
A digitalis kultra tantargy a Technologia elnevezésii miiveltségteriiletbe dgyazva jelenik meg a
Technika és tervezés mellett. Az Uj tantargy komplex latasmédot igyekszik kozvetiteni, mindezzel
illusztralva azt, hogy a digitalis kultira az egész életlinket atszovi és szamos tantargykozi megoldast is

1 2020-as Nemzeti alaptanterv = https://magyarkozlony.hu/dokumentumok/3288h6548a740b9c8daf918a39
9a0bed1985db0f/megtekintes (Letdltés datuma: 2024. november 6.)
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magaban hordoz, hiszen a digitalis kultira témateriiletei minden tantargyban megjelennek, ami nem
véletlen, hiszen elsddleges feladata ,,az informdcios tarsadalom kihivasaira torténd felkészités”
(Lénérd, 2020:12). Ennek tukrében érzékelhetjik, hogy a digitalis kultira tanéar val6jaban komoly
segitsége, tamogatoja lehet a mas szakos kollégainak, hiszen a digitalis kultara tantargyban megjelend
fejlesztési feladatok ativelnek a tébbi tantargy feladatai kozé is. A fejlesztési feladatok kozdl
kiemelendé a digitalis irastudas, a problémamegoldas informatikai eszkdzokkel és modszerekkel, az
informécids technol6gidk kérdéskore és az informatikai eszkdzok hasznélata.

Ugyanezt a metodikat erdsitik meg azok a tantervi ajanlasok is, amelyek a digitalis kultara
tantargyhoz kapcsolddoéan rogzitésre keriiltek, azaz a tanuldk mas forrasbél szarmazé IKT ismereteinek
a rendszerezése, a hallgatok felkészitése a digitalis eszkdzok hasznalataval jaro veszelyek, valamint az
0sztonos, nem tudatos alkalmazasbél fakadd veszélyes gyakorlatok kezelése, a tudatos felhasznaloi
attitlid kialakitasa, a projektszemlélet erdsitése, a mobileszkdzok tudatos hasznalatanak elsajatitasa, a
személyes adatok és a virtudlis személyiség védelmének megalapozésa. (Farkas, Lénard, Siegler, 2020)

Ha belegondolunk abba, hogy milyen szertedgaz6 tudasteriletet kell kdzvetitenie a digitélis kultara
tantargynak, akkor szinte kevésnek érezhetjuk a 3-4., illetve 5-6. osztalyban a heti 1 6rat. Meglatasunk
szerint indokolt lenne a tantargyhoz magasabb 6raszamot kapcsolni, hiszen olyan problémakdrok
jelennek meg a tantargy tématérképén, amelyek elengedhetetlenil fontosak mas tantargytertleteken is.

Meglatasunk szerint hatalmas feleldssége van kutatoknak, pedagdégusoknak abban egyarant, hogy a
digitalis kultdra tantargy sorsa, jelenléte, fontossaga milyen iranyba mozdul el. A digitalis vilag
generalta kihivasok érdemi kontextust teremtenek a tantargyhoz fiiz6d6 diskurzusoknak.

3. A Magyarorszagon érvényben 1évé digitalis kultira tankonyvcesalad bemutatasa

a) A 3. évfolyamon hasznalt tankdnyv

A digitalis kultdra tantargy a 3. osztalyban lép be a tanulék tantargyainak sordba. Heti egy
alkalommal, hét téma koré épiil fel a tananyag. A felmerild témak a kovetkezok: a digitalis vilag
korulottink (3 o6ra), a digitalis eszk6zok hasznalata (7 6ra), alkotas digitalis eszkdzokkel (9 o6ra),
informacidszerzés az e-vilagban (4 6ra), védekezés a digitalis vilag veszélyei ellen (3 6ra), a robotika
és a kddolas alapjai (8 6ra), digitalis projekt (szabadon felhasznalhat6 a projektekre szant érakeretben).

A mai napig problémat jelent az als6 tagozatos digitéalis kultura tanitasa esetén, hogy a korabban
informatika tanité pedagogusok nincsenek felkészitve azon témakorok tanitasara, amelyek teljesen
Ujként jelentek meg a tantargy tématérképén (robotika, kodolas) (Habdk, 2022). Ebben az esetben jogos
kérdésként meril fel bennlik, hogy az a széles vertikum, amelyet a digitalis kultdra tantargy felvéazol,
mennyiben szlikiil a pedagogusok felkésziiltségi szintjének megfelelden.

A 3. évfolyamos témak soréat attekintve latszodik, hogy azon pedagdgusok szamara, akik még a
korabbi informatika tantargyi rendszerben gondolkoztak, valdsziniisithetden a robotika és kodolas
alapjai, valamint a védekezés a digitalis vilag veszélyei ellen cimil témak jelentik a legnagyobb kihivast,
hiszen ezek a kérdéskorok a korabbiakban kevésbé voltak hangsulyosak. Amennyiben az egyes témak
terjedelmét tekintjik, akkor latszodik, hogy a robotika és kddolas terilet valéban hangsulyos, azonban
a digitalis vilag veszélyei ellen tématerilet helyett, az alkotas digitalis eszkdzokkel témakor kap
magasabb draszamot a 3. osztalyos tananyag egészét tekintve.

Irasunkban részletesen kitériink majd arra, hogy a 3. évfolyam szamara késziilt tankonyvben milyen
eltérések és azonossagok figyelhetéek meg mas évfolyamokhoz képest, azonban azt rogzithetjilk mar
most, hogy ezen az évfolyamon alapvet feladat a digitalis kultara értelmezése, megértése €s
kontextusba helyezése. Olyan alapokat, hivatkozasi pontokat kell adnunk a gyermekeknek, amelyek
megfeleld fogodzot fognak jelenteni a késobbi években is a digitalis kultura tantargyhoz kapcsolddoan,
illetve tantargytdl fliggetlenil a mindennapi é€letben, amikor a gyermekek digitalis eszkdzokkel
talalkoznak. Ebben jo utat jelent a digitalis kultira tantargy tantargykozi személete és Ujszerl
tématérképe.

b) A 4. évfolyamon hasznalt tankonyv

Az also tagozatos gyermekek a 4. osztélyban is heti 1 éraban folytatjék a digitélis kultura tantargy
tanulasat. Ezen az évfolyamon 7 témakor jelenik meg, amelybdl az egyik a digitalis projekt. Ezenkiviil
a kovetkez6 hat téma kap helyet a tématérképen: a digitalis vilag korilottink (3 ora), a digitalis
eszkozOk hasznélata (7 dra), alkotas digitalis eszkozokkel (9 6ra), informécidszerzés az e-vilagban (4
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ora), védekezés a digitalis vilag veszélyei ellen (3 6ra), a robotika és a kodolas alapjai (8 6ra + 2 projekt
is lehet).

A témak 6raszamait megvizsgalva lathatjuk, hogy hasonldan a 3. osztalyhoz, ezen az évfolyamon is
a robotika és kodolas jelenti az egyik leghangsulyosabb témat, ahogy az alkotés digitalis eszkdzokkel
¢és a digitalis eszk6zok hasznalata is. Ha belegondolunk, akkor rajohetiink, hogy kivalo lehetdség
mutatkozik ezaltal a gyerekek algoritmikus gondolkodasanak fejlesztéséhez mar az altalanos iskola alsé
tagozatan. Az algoritmikus gondolkodas kialakitasa alapveto feladat és fejlesztése szamos megoldassal
megvaldsulhat, hiszen ,,az iskolai gyakorlatban az algoritmikus gondolkodas (problémamegoldas)
soran a célhoz dltalaban nem egyetlen ut vezet...” (Szanto, 2022)

Nem szabad elfelejteniink, hogy a digitalis kultira tantargy kiegészitdje, segitdje lehet a tobbi
tantargynak is. Ez kiilondsen fontos lehet példaul a Kornyezetismeret tantargynal, hiszen a Nat2020
alapjan, az also tagozatosok csak 3. osztalytol kezdik tanulni ezt a tantargyat. igy 4. osztalyban nagy
segitség lehet, hogy a szovegszerkesztot, a képszerkeszt6t tanuljak, igy a didkok és esetlegesen vazlatot,
abrat tudnak késziteni a tananyaghoz kapcsol6ddan, amely segitheti a tanulasi folyamatukat. Tamogat6
és egyben motivald lehet a kddolas, robotika tertlet is, hiszen a tananyag kdnnyebb elsajatitasat adhatja
egy-egy padlorobottal tamogatott témafeldolgozas, feladatmegoldas. ,, 4 robotok jelentdsen eldsegitik
a gyermek tanulasi motivaciojat, alkalmazasaval az ismetlodo munkafolyamatokba is konnyedén be
tudjuk vonni” (Hencelovd, 2023:10).

Meglatasunk szerint a 4. osztalyos digitalis kultdra tankdnyv tématérképe szdmos megoldast kinal a
kreativ alkototevékenységeknek és a gyakorlatkozeli feladatmegoldasoknak. Kérdés az, hogy a digitalis
kultara tantargy Ujfajta szemlélete mennyire jelenik meg a digitalis kultira drakon ténylegesen vagy
esetleg még inkabb az az attitid érvényesiil, hogy az asztali szamitogép részeit és funkcioit kell
fogalomszinten megtanulnia a gyermekeknek.

Lénard Andrés taglalja azt a kérdést is, hogy nem mindegy, hogy a digitalis kulturat oktat6
pedagdgus mennyire ragaszkodik a tankényvhdz, mint egyetlen irdnyadé dokumentum vagy esetleg
pontosan a szabadsaga gatjanak tekinti és a tanitasi folyamatdhoz nem szeretné ilyen mértékben
felhasznalni. Kitér arra is, hogy allaspontja szerint lesznek olyan, még tapasztalatlanabb kollégék,
akik minden feladatot a tankdnyv szerinti sorrendben és mennyiségben fognak elvégezni,
de a tapasztaltabbak mar inkdbb csak kiinduldpontnak, oOtletnek értelmezik a tankonyv ajanlasait.
(Lénard, 2023)

c) Az 5. évfolyamon hasznalt tankényv

Az 5. osztalytdl kezdve a digitalis kultira 6ra heti 6raszdma szintén 1 6ra. A témakorok szama
némileg kevesebb mint az alsé tagozaton volt, de érdemes megfigyelni, hogy a robotika, a digitalis
eszkozokkel valo alkotas és az e-vilagban valé kommunikacio tovabbra is hangstlyos marad. A
tématérképen megjelend témakorok oraszama a kdvetkezoképpen alakul: Robotika, algoritmizalas,
programozas 12 Ora, Bemutatokészités, multimédias elemek készitése 12 6Ora, e-vildg és online
kommunikéacié 8 dra, A digitalis eszkdzok hasznalata 2 6ra. Lathatd, hogy a robotika és algoritmizalas,
valamint a multimédias elemekkel valo alkotas témakdrei toltik ki a digitalis kultura orak jelentOs részét.

Erdekes kérdés, hogy a digitalis kultira vilagat a 11-12 éves korosztalyhoz miként lehet oly médon
kozelebb hozni, hogy mindazt az elézetes tudast, amellyel mar rendelkeznek, érdemben lehessen
rendszerezni és tovabb épiteni a tudatos médiahasznélat irdnyaba. Az tény, hogy ez a korosztaly mar
aktiv jelenlévdje az online vilagnak, de kérdés az, hogy a tudatos internethasznélathoz kapcsolodo
tevékenységek mennyire erések. Egy 2020-as tanulmany ki is tért arra, hogy a média oOriasi szerepet tolt
be a fiatalok életében, szinte folyamatosan hasznaljak a kiilonb6z6 médiumokat, azonban az azzal
kapcsolatos fogalmak tekintetében még nincs mindig strukturalt tudas bennik (Kiss-Segesdi, 2020).

Fontos latni azt is, hogy egy tankdnyv milyen szerepet tolt be a diakok tanuléasi folyamataban,
mennyire tudnak tamaszkodni annak elméleti és gyakorlati tartalmara. Kutatasunk arra is igyekezett
kitérni, hogy a kiilonbozo vizsgalt terliletek mentén mennyire jelenthet segitséget az adott évfolyamnak
52616 tankonyv.

Az 5. osztalyos tankdnyv tématérkepét attekintve megéllapithatjuk, hogy mindenképpen értéket
jelent, hogy f6ként olyan témak kaptak helyet ezen az évfolyamon, amelyek az alkotast tdmogatjék,
ezaltal pedig megvalosulhat a kreativitas fejlesztése, az értékteremtd tevékenységek hangsulyozasa.
Az 0j digitalis kultara tantargy a gyerekek digitalis eszkézokkel kapcsolatos, nyitott és motivalt
attitdjére épit.” (Lénard, 2020) Meglatasunk szerint azonban nagyon sok mulik azon, hogy a digitalis
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kulturat tanité pedagdgus milyen mértékben enged teret ennek az alkot6folyamatnak és ehhez milyen
mértékben ad tamogatast, inspiralé kornyezetet. ,,Ma mar olyan feladatokat kell késziteni, amelyek
fejlesztik a tanuld 6nallé gondolkodasat, kreativitasat, tamogatjak a tanulok egyiittmiikodését és
gyakorlatiasak, nem tankonyviziiek. A papiralapu tankdnyv egyetlen eldnye, hogy segit, ha valaki at
akarja ismételni az anyagot, mert ott rendszerezett formaban talalja meg a tudnivaldkat.” (Farkas, 2020)

d) A 6. évfolyamon hasznalt tankdnyv

A 6. évfolyamon tovabbra is heti 1 6rdban torténik a tantargy oktatdsa. Ezen az évfolyamon a
tématérkép ugyanugy alakul, mint 5. évfolyamon, ami azt jelenti, hogy a robotika, algoritmizalas és
programozés 12 oréat dlel fel, majd ugyanennyi 6rdban kap helyet a bemutatdkészités, multimédias
elemek készitése témakor. Az e-Vilag és online kommunikacio 8 6rat ad a tématérképen, ami szintén
nem elhanyagolhat6, hiszen a 12 éves korosztaly jelenléte folyamatosan az online vildgban. Ez a helyzet
pedig indokolja, hogy ezen a terlileten is felkésziiltek, tajékozottak legyenek a didkok. A digitalis
eszkozOk hasznalata téma 2 draval jelenik meg, ami mindig lehetéséget biztosit arra, hogy ujabb
eszkozoket, feliileteket ismerjenek meg a tanulok, amelyeket a késdbbiekben alkalmazni tudnak majd.

Az alkotémunkat 6sztonzé feladatok vonatkozasara kutatdsunk ki is tért, és lathaté majd, hogy a
tématérképen megjelené témakorok hidba teremtenek teret ezen feladatok megjelenésének, mégsem
mutatkoznak meg a tankdnyvben olyan nagy szazalékban, illetve olyan formaban, ahogyan varnank.

| 4. A 3-4. osztélyos és az 5-6. osztalyos tankonyvek dsszehasonlitasa

4.1. Adatgyiijtés és elemzés

A vizsgalat csak részben volt kvantitativ, hiszen az elemzéssel az volt a f& célunk, hogy
megvizsgaljuk, a tankonyv feladatai mennyire timogatjak a szévegértés fejlesztését, mindehhez nyelvi,
tipogréafiai és didaktikai szempontokat is figyelembe vettiink, igy ezek kvalitativ azonositasara
torekedtink. A vizsgalat folyaman a feladatokat egy keretrendszerbe soroltuk, ezek alapjan kevert
madszer alapjan analizaltuk azokat.

A kvantitativ vizsgalat soran a feladatokat kategdriakba soroltuk, a statisztikai elemzéskor az 6sszes
feladatszamhoz viszonyitottuk a kategériak szamat, meghataroztuk ezek szazalékos aranyat. Célunk az
volt, hogy a kapott eredményekkel bizonyitsuk a kutatasi kérdéstinket.

4.2. A vizsgalati eredmények bemutatasa

4.2.1. Kvalitativ vizsgalati keretrendszer egy példafeladaton keresztiil torténé bemutatasa

A tankonyv feladatainak elemzésére egy négy kategériabol allo struktdrat hoztunk létre. Minden
kategoridhoz tovabbi alkategoridkat kapcsoltunk, amelyek elemzését 4 értékelési szinthez kotottik
(a 4 -es szint a legmagasabb szinti megoldast jelentette).

1.1 Nyelvi megformaltsag
1.1.1 A feladat sz6kincse
1.1.2 A feladat szerkezete
1.1.3 Mondatfajtak

1.1.4 Mondatvégi irésjelek

1.2 Tipogréfia
1.2.1 Szbvegtordelés — olvashatdség
1.2.2 Kiemelés — szvegértés segitése

1.3 Didaktika

1.3.1 Munkaforma

1.3.2 Multimodalitas (érzékszervekre val6 komplex hatas)
1.3.3 Multimodalitas (cselekvésre kesztetés)

1.3.4 Onreflexios fazis (feladathoz kapcsolédé onellendrzés)
1.3.5 Tantargykoziség
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1.4 Szbvegertés
1.4.1 Metakognici6 (hattértudas aktivizalasa)
1.4.2 Az ismeretanyag feldolgozasa (gyakorlas, rendszerezés)

Az értékelési szintek allitasait a példafeladaton keresztill mutatjuk be.
A példafeladat a Digitalis kultara 3. évfolyamosoknak sz6l6 tankonyv 61. oldalan a Robotika és
kodolas alapjai témakorben talalhato, a ,,28. Jatsszuk el!” cimii fejezethez tartozik.

1. dbra: Példafeladat (Digitalis kultdra 3., 2023)

Torténetkockak

A torténetkockak lényege, hogy kis képecskéket allitunk sorba,
majd torténetet mondunk réluk. Tébben, tébbféle torténetet is
kitalalhattok.

Feladat

° A csoportban rovid gondolkodas utan mindenki meséljen egy
5-6 mondatos torténetet a képek segitségével!l

o Rajzoljatok le egy lapra a képeket a megfelelé sorrendben
ennek a torténetnek megfelelden:

Az erdd szélén allt az erdészhaz. Az erdész kilépett az ajton egy
szép reggelen. Vajon merre menjen? Az irdnytje segitségével
megkereste az 6reg blikkfaerddt, ahol megvizsgdlta a fikat.

e Rajzoljatok le mas sorrendben is a kis képeket! Mondjatok
most igy is rovid torténeteket!

A nyelvi megformdltsag elsé alkategoriaja a szokincs, a példafeladat a 4-es (legmagasabb)
értékelési szintre kerilt, amelynek alapjan megallapithatd, hogy a széhasznalat teljesen tamogatja a
megértést, ¢€letkornak megfelelé szohasznalat, egyszerli és vilagos megfogalmazas jellemzi
(alapszdkincs felhasznalast jelenti). Két hidnyossaga van, egyrészt nem tartalmazza azt a szakszot, amit
alkalmazni szeretne lasd sorrendiség, masrészt egy helyen nem vezeti az olvasét, példaul ,,ennek a
torténetnek” szokapcsolat megjelenésekor, hiszen nem lehet eldonteni, hogy a vizualis képkockak altal
jelolt torténetrdl, vagy a feladat utasitasa utan talalhato ,.kovetkez6” (ez lenne a helyes szohasznalat)
szoveges rész torténetérdl van szo. Szerkezete szintén a 4-es értékelési szintre kertlt, mivel a feladat
utasitasa egyszerti mondatokat és életkornak megfeleld szoszamot tartalmaz. A szérend logikus. A
mondatfajtékat tekintve a 2. értékelési szint jellemzi, amely alapjan az utasitasok felsz6lit6 mondatok,
amelyek egy cselekvés elvégzésére iranyulnak. Az utasitasok azonnali végrehajtast feltételeznek, ezért
kevésbé 0sztondznek gondolkodasra, problémamegoldasra. A mondatvégi irésjelek a mondatfajtanak
megfelelok (2. értékelési szint), magasabb szinten mar tdbbféle irasjel alkalmazasa az elvart, példaul
idézdjel, zarojel stb., hogy Osszetettebb utasitdsok megfogalmazasara legyen lehetdség.

Tipografia szempontjabol a szovegtdrdelés a 3. értékelési szintet éri el, ez azt jelenti, hogy az

olvashatdsag novelése érdekében a szovegtordelés megfelels. Egy kiemelést tartalmaz, amely a 2.
értékelési szintet éri el, azaz dolt betiik hasznalata jelenik meg a feladatban.

— b5 -



Gyore Géza — Kubinger-Pillmann Judit — Bognar Amalia: Eltérések és azonossagok a 3-4. és 5-6. osztalyos... (pp. 51-60)

Didaktika szemsz6géb6l a munkaformak kozil a 4. értékelési szint alapjan csoportmunkara
0sztondz, ennek ellenére a feladat megfogalmazasabol nem lehet elddnteni, hogy a torténetmesélés
kildn-kilon torténik-e a csoporttagok kozott, vagy egymas gondolatait flizik 0ssze egy torténetté. A
kiilonbozo érzékszervekre valo hatas megtorténik, ez egy 2. értékelési szintli megoldas, ennek alapjan
a feladat vizualis és irott elemeket tartalmaz. Cselekvésre 6sztbndz ugyan (2. értékelési szint), hiszen a
feladat utasitdsa csoportos offline cselekvésre készteti a résztvevoket. Az onreflexios fazis az 1.
értékelési szint alapjan nem motival az onellenérzésre, nincs sem Onellendrzo kérdés, sem szempontsor,
ami ezt el6segitené. A tantargykoziseg megjelenik, hiszen legalabb két masik tantargyhoz kapcsolodik
az alaptorténet (3. értékelési szint), ugyanis az iranytli mikodéséhez a fizikai, mig az erdében valod
tajékozddashoz a természetismereti tajékozottség is feltétel.

A szbvegértést tekintve a metakognicid 2. értékelési szintet érti el, tehat a feladat utasitasa részben
épit az elbtte 1évo ismeretanyagra, és lehetdséget ad néhany 01j elem megtanulasara is. Az ismeretanyag
feldolgozasat vizsgalva, a 4. értékelési szint szerint, az utasitas kozvetleniil kapcsolodik az el6tte 16vo
ismeretanyaghoz, és nem igényel tovabbi informacidkat vagy kontextust.

Osszegzésképpen elmondhatd, hogy a feladat szovegének stilusa vilagos. A feladat célja a
képességfejlesztés, nem pedig a lexikalis ismeretek rogzitése, bar csak offline megoldasra 6szténoz.

4.2.2. Kvantitativ vizsgalat eredményei

A kvalitativ kutatas keretrendszerében megtalalhaté kategériakhoz szamadatokat is kapcsoltunk,
ennélfogva szamszerlsitettik a  Didaktika/multimodalitdas -  cselekvésre  0sztonzd, a
Didaktika/munkaforma, Nyelvi megformaltsdg/mondatfajtdk, Nyelvi megformaltsdg/mondatvégi
irasjelek kategoriakat, valamint megvizsgaltuk az igék el6fordulasi gyakorisagat, melyeket abbol a
szempontbdl csoportositottunk, hogy mennyire segitik el6 a szovegértést, a kutatomunkat és az
alkotomunkat.

A Digitalis kultara 3. osztalyos tankényvben a feladatok szdma N=113, 4. évfolyamon N=101., 5.
évfolyamon N=97, 6. évfolyamon N=96.

2. &bra: Feladatszamok (sajdt készitésii abra)

6. osztaly; 3. osztaly;
96 db 113 db

5. osztaly;
97 db
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A cselekvésre 0sztonzo feladatok el6fordulasi aranya az alabbi tablazatban lathato.

1. tdblazat: Cselekvésre dsztonzé feladatok eldforduldsa (sajat készitésii tabldazat)

Didaktika/multimodalitas 3. évfolyam 4. évfolyam | 5. évfolyam 6. évfolyam
offline feladat 75/113/67% 57/101/56% 24/97/25% 12/96/12%
online feladat 38/113/33% | 44/101/44% 73/97/75% 84/96/88%

3. évfolyamon az online feladatok 6sszességében alacsony részaranyt mutatnak az offline
feladatokkal szemben, ez azonban 4. évfolyamon mar sokkal kiegyenlitettebb, kozel azonos értéket
mutat. 5-6. évfolyamon az online feladatok tulsulya figyelheté meg.

A Digitélis kultura tantargy és annak tartalmi sajatossagai feltételezik a digitalis eszkdzok
megismerését, alkalmazasat, ennek fokozatos bevezetését a feladatok megoldasi helyének el6fordulasi
szama jelzi.

A Didaktika/munkaforma kategdridban az el6fordulasi arany az alabbi tablazatban lathat6 modon
alakult.

2. tablazat: 4 Didaktika/munkaforma kategéridban a feladatok eléforduldasa (sajdt készitésii tabldzat)

Didaktika/munkaforma 3. évfolyam 4, évfolyam 5. évfolyam 6.6vfolyam
egyéni munka 58/113/51% 33/101/33% 64/97/66% 84/96/88%
paros munka 14/113/13% 34/101/33,5% 10/97/10% 2/96/2%

csoportmunka 41/113/36% 34/101/33,5% 23/97/24% 10/96/10%

3. évfolyamon az egyéni munka tulsulya figyelhetd meg, a magas arany az j tantargy tartalmi
elemeinek bevezetésével magyarazhato, az egyéni megértés keriil el6térbe az egyiittmiikodési képesség
fejlesztésével szemben. 4. évfolyamon a feladatok végrehajtasat biztositdé munkaformak kozel azonos
értéket mutatnak, ami azt bizonyithatja, hogy a tantarggyal kapcsolatos, mar meglévé ismeretek biztos
alapot adnak ahhoz, hogy a munkaforméakat gyakrabban és valtozatosabban varialjak. 5-6. évfolyamon
ismételten az egyéni munka tilstlya figyelheté meg, az egyéni szintii gyakoroltatds kap hangsulyt.
Nem, vagy csak alig gondolkodnak projektek, csoport munkéaban torténé feldolgozasaban.

A nyelvi megformaltsag/mondatfajtak el6fordulasi aranyat nem lehet a feladatszamhoz viszonyitani,
hiszen egy feladatutasitasban nem egy, hanem tobb mondat is talalhato, igy ezek eléfordulasat
szamokban és nem szézalékban fejeztuk ki.

3. tdblazat: 4 nyelvi megformaltsag/mondatfajtik kategoridja (sajat készitésii tabldzat)

Mondatfajtak évfosiyam évfoAi.yam évfoSIS/am évfo%/am
csak felszdlit6 mondatot tartalmat 59 db 47 db 63 db 47 db
csak kérd6é mondatot tartalmaz 2db 2db 3db 4 db
vegyes tipusu (felszolito, kérdo, kijelenté mondat) 44 db 51 db 32db 43 db

A kvalitativ kutatas elemzését a kvantitativ vizsgalat megerésitette, a felszolito mondatok talstlya
leginkabb utasitasok végrehajtasat feltételezik. Az utasitas kijeloli azt az utat, amelyen a tanuldknak
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végig kell haladnia, kevésbé vagy nem ad lehetdséget a sajat felfedezésre. A feladatutasitasok
végrehajtasaban bizonytalansagra ad okot a mondatvégi irasjelek hianya, amely a szovegértést is
neheziti. 3. évfolyamon az 59 db felsz6lité mondat kozil 41 db végén nincs felkialtdjel, 4. évfolyamon
ez az arany mar alacsonyabb a 47 db felsz4lité mondatbol mar csak 8 db felsz4lité mondat végén nincs
megfeleld irasjel. 5-6. évfolyamon a megfeleld irasjel alkalmazasanak hidnya nem jelentds (5.
évfolyamon 63/11, 6. évfolyamon 47/1). A magyar nyelvtani szabalyok tanuladsa szempontjabol sem
szerencsés a mondatvégi irasjelek nem megfeleld hasznalata, hiszen hatalmas jelentdsége van annak,
hogy mit tapasztalnak és jegyeznek meg a latott nyelvtani szabalyok alkalmazasabdl a tanuldk.

A feladatutasitasban megjelend igékbdl kikovetkeztethetd, hogy milyen tevékenységre késztetnek,
illetve mennyire tdmogatja a szdvegeértést. A feladatokban megvizsgaltuk, hogy mely igék, milyen
gyakorisaggal fordulnak eld.

4. tablazat: A nyelvi megformaltsag/mondatfajtak kategoridja (sajat készitésii tabldazat)

P . 3. 4, 5. 6.
Igék el6fordulasa . . . .
évfolyam évfolyam évfolyam évfolyam
kutatémunkara 6szténoz 27 eléfordulas | 34 eléfordulas | 27 eléfordulas 12 eléfordulas
alkotémunkara 6szténoz 17 eléfordulas 14 eléfordulas | 45 eléfordulas | 30 eléfordulas
szOvegértést tAmogatd 22 eléfordulas | 26 eléfordulas 10 el6fordulas 9 eléfordulas

3. abra: Igék gyakorisaga (sajat készitésii abra)

,Készitsetek”
,Rajzoljatok le”

Gylijtsetek”, Keressetek”,

"Nézzétek meg”,
,Vizsgaldodjatok”

"Jatsszatok el”
,Beszéljétek meg”
"Erveljetek”

Ha visszatekintiink a felszo6lit6 mondatok talstlyara, ebben az dsszefliggésben is megerdsitést nyer,
hogy 3-4. évfolyamon kevéshé motivalnak az alkotomunkara, a tapasztalati tanulésra. 5-6. évfolyamon
a felszdlitas kimondottan valamilyen digitalis tartalom létrehozasat jelenti.

5. Osszegzés

Az egyes évfolyamokra késziilt tankdnyvek dsszehasonlitisa természetesen szubjektiv folyamat is
lehetne, de kutatasunkban torekedtiink arra, hogy ez az Osszehasonlitds elére rogzitett szempontok
alapjan torténjen. Osszegzésiink vonatkozasaban tobb olyan szempontra kis kitériink, amelyek a
kutatasban megjelentek. Igy a képességfejlesztés kérdéskore, a feladatok nyelvi megformaltsaga, a
feladatok nyelvi pontossaga, az elézetes tudas €s a tantargykdzi kapcsolatok megjelenése.

Osszegezve az eredményeket rdgzithetjiik, hogy a tankdnyvek feladatainak elsddleges célja az
altalunk vizsgalt évfolyamokon a képességfejlesztés. A gyakorlatkdzpontii megkdzelités eldsegiti a
tanulok széleskorli készségeinek fejlesztését.
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A feladatok nyelvi megformaltsaga, féleg 3-4. évfolyamon &ltaldban nem 6sztonoz alkotomunkara
és problémamegoldasra, ez korlatozhatja a tanulok kreativitasat. 5-6. évfolyamon az alkotd tevékenység
keriil el6térbe, de csak egyéni munka keretein beliil, itt mindenképpen sziikséges lenne a csoportos
tevékenységek 6sztonzése, a projektalapt gondolkodas megjelenése.

A feladatok sok dtletes elemet tartalmaznak valamennyi altalunk vizsgalt évfolyamon, de sziikség
van a nyelvi pontossagra és a precizebb megfogalmazasra.

Fontos, hogy az adott évfolyamokon az elézetes tudast realisan felmérjikk, és a feladatok
szovegezését ennek megfelelden alakitsuk ki.

A feladatokban a tantargykozi témak megjelenése novekvo tendenciat mutat 5-6. évfolyamokon.
Azonban a 3-4. évfolyamon is tobb olyan feladatra lenne sziikség, ahol az utasitdsok megfogalmazasa
utal a tantargykozi és szovegkozi kapcsolatokra, elésegitve a komplex gondolkodast. A tobbszerzos
munkanal elére meg kellett volna adni a kereteket, hogy ne legyen ekkora eltérés egy-egy témakor
kozott pl. a feladatok jel6lésében.

Meglatasunk szerint a vizsgalt évfolyamok tankonyveiben sokféle lehetdség rejlik a kreativitas
fejlesztésére, az alkotdbmunka 6sztonzésére. Fontos, hogy a digitalis kultarat tanité pedagogus
felfedezze ezeket az utakat és sajat kreativitasat és el6térbe helyezve hasznalja a tankonyvsorozatot akar
Otletadoként, akér a tanitasi-tanulési folyamat irdnymutatéjakent.
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DIFFERENCES AND SIMILARITIES IN DIGITAL CULTURE TEXTBOOKS FOR GRADES 3-4 AND 5-6

Abstract

In this paper, we will look at first-generation textbooks in dig- ital culture for grades
3-4 and 5-6. In our research, we will analyse the tasks in these volumes from differ- ent perspectives.
Our analysis will focus on linguistic, typographical and didactical aspects, i.e. we will try to provide a
global overview of the tasks in the textbooks. In the present phase of our research, we are systematising
the differences and similarities that are now apparent in the textbooks for grades 3-4 and 5-6.

Seeing these differences and iden- tities in a systematic way also paves the way for the long-term
goal of our research, which is to analyse the tasks in the textbook and offer task alternatives that create
a more ef- fective way of teaching and learning digital culture.

Keywords: digital culture, text- book revision, task design, methodo- logical support
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Abstract
An important question today is what role artificial intelligence (Al) has in education and what
opportunities it will have in the future. It can appear as software or optimized hardware. This role can
be personalized learning, continuous assessment, feedback, virtual assistants, pattern and resource
research, chat bots, sentiment analysis, or even voice or image recognition, subtitling. Based on
international and own studies, the author describes the possibilities inherent in the learning and teaching
process. It also points out the risks, limitations, and changes in the teacher's role.

Keywords: Artificial intelligence, Al, education

1. Introduction

Artificial Intelligence (Al) is also playing an important role in education in the 21st century. The
field of Al is working to create intelligent machines with human-like capabilities. In American
education, Al is increasingly used to support and enhance teaching and learning through intelligent
interactive programs and technologies. In the US education sector report, experts predict that the use of
Al will grow by 48.15% between 2022 and 2026 (Research and Markets, 2022). It can take the form of
software or optimised hardware. This role can be personalised learning, continuous assessment,
feedback, virtual assistants, pattern and resource search, chatbots, emotion analysis, or even voice or
image recognition, captioning.

1.1 Al support in education

In 2019, Marcus Palmen interviewed two Al researchers, Rose Luckin and Keng Siau. According to
Rose Luckin, Al has a dual role: intelligent infrastructure (e.g. underlying technology for online
courses) and the technologies that power them (e.g. virtual reality, smartphones, robots). Al reveals
learning mechanisms, strengths and weaknesses, allowing educators to optimise their work. According
to Keng Siau, educational institutions will also benefit as Al will allow them to reduce the cost of quality
education and train more people. It also greatly increases the gamification of learning. In their opinion,
Al should be made available to the masses, but care should be taken to ensure that human interaction is
also possible, i.e. with the support of educators. Another problem may be poorly designed Al, which
does not take into account key learning aspects, it is important that educational applications are
developed in collaboration with teachers and educational researchers (Palmén, 2019).

Artificial intelligence can be used in education in several areas, such as personalised learning, where
the teacher can adapt in real time to the needs of the learner; continuous assessment, feedback (tests,
open-ended questions); virtual assistants (real-time responses in class); pattern recognition, where
problem solving comes to the fore; chatbots, e.g. parents can get automatic answers to their questions
from administration; resource search, text analysis; support for children with special needs through
image and voice recognition; emotion analysis (question-answer); drop-out; plagiarism check of
literature. The following are the views of several experts on this subject.
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1.2. Researchers’ views on the emergence of Al systems in the schools of the future
Al systems can be applied in education in three areas (Kollar. 2023):
- Learning together with Al: Al is used to enhance the effectiveness of learning by
complementing what the teacher is saying.
- Learning with Al: learning the skills needed to use Al.
- Learning to use Al: learning Al-related skills to use it effectively or even to create new
technology (Kollar, 2023)

According to Linch (2018), Al has 7 important roles:
1. Automate grading: for example, in automated multiple-choice tests.
2. It supports teachers: e.g. communication, Al Chatbot.
3. Supports students: e.g. learning support with tutorials, in the future even an "Al companion".
Personalised learning, knowing students' strengths and weaknesses.
4. Meeting diverse learner needs: e.g. helping students with special needs, developing social
skills for ASD students.
5. Teacher in a motivational role alongside Al: the role of the teacher changes with the spread
of Al, providing essential information to learners, becoming a motivator of learning.
6. Providing personalised support: Al also provides personalised coaching and learning for
students outside the classroom. When students need to develop, strengthen their skills, abilities
or implement their ideas, Al will be able to provide them with the tools to succeed.
7. ldentify weaknesses in the classroom: for example, Al can identify when groups of students
do not know or understand a subject and inform the teacher. In this way, Al informs teachers,
helps them self-assess, and reinforces best teaching practices (Linch, 2018).

Prof. Dr. Charad Hassan presented a paper on "The Impact of Artificial Intelligence on the
Digitalisation of Education™ at the National Conference of Public Education Specialists 2020.
He highlighted five application areas where Al can play a role:
- the availability of teaching for everyone
- support for teaching,
- direct learning support, tutoring,
- personalised learning,
- administrative work (Hassan, 2020).

You can see the importance that researchers attach to the role of personalised learning, motivation
and support for learning-to-teach. Learning in a digital environment is different from the traditional one,
but at the same time electronic opportunities help to put the learner at the centre (Jaskéné, 2023).

Future schools need to create an environment for students where they can combine their creative
intelligence with the analytical intelligence of computers and robots (Wagner, 2018).

According to Kyle Wagner (2018), there are five areas in which changes need to be made in
educational institutions for Al to accelerate and support the teaching-learning process:

Facilitation/Coaching (Stand and give instructions): teachers should take on the role of mentor
instead of frontal teaching. Personalised learning is facilitated by the individualised delivery and input
of instructions into the virtual learning environment of the Al. This enables symbiotic collaboration
between teachers, learners, machines.

Content developer, creator teachers become developers of learning experiences: in general,
inflexible, rigid curricular frameworks have taken a lot of time and energy from teachers, less able to
adapt to the individual level of learners. Al helps learners to access knowledge at a level appropriate to
their ability, and can do the simple work for the teacher. They can also work in small groups, in a more
personalised and human approach to solving problems. Meanwhile, the teacher can help stuck learners
and easily monitor their progress.

Proliferation of virtual social networks: virtual networks help learners to connect with and learn from
peers around the world. For example, Brainly, a Q&A social media site, connects users and allows them
to discuss questions and problems related to a specific topic or subject.

Blended courses and personalised design instead of textbooks and fixed curricula: flexible processes
facilitate learning, where instructors can create blended courses that combine coaching and content
management through group chats, editable worksheets, videos.
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The creation of lateral virtual global networks instead of hierarchical top-down networks: they help
management, make administration easier, take up less of teachers' time. They will be able to attend
virtual global conferences and training courses that best meet their needs for their professional
development.

The main advantages are the speed of information acquisition, personalised teaching, support for
learners with special needs, the possibility of integrated learning, the use of intelligent tutoring systems,
the development of virtual learning environments, software grading systems, assessments even for
essays, raising academic standards. Slowly and consciously, teachers learn to use and become able to
apply Al. It is not something to be shied away from, but to be creatively integrated into teaching in a
way that suits the needs of the learners.

Of course, there are both risks and limitations to using Al. These include the "fear factor", the fear
of teachers that they will lose their jobs and are no longer needed. There are several programmes that
allow self-learning, assessment of exams. There are also subject restrictions, such as in the arts and
physical education. It reduces human interaction, i.e. students do not interact with each other in class,
thus reducing their social and communication skills, making it difficult for them to find jobs and social
contacts later on. They may also develop a lack of emotional intelligence.

The use of Al implies that students will be less interested in learning and more interested in Al
systems, developing a kind of dependency. It can reduce students' thinking skills, especially critical
thinking, by increasing their reliance on technology. Financial difficulties may arise in the purchase of
equipment, training of professionals. "Maintenance” problems can also arise, due to the need to bring
the knowledge base of the Al systems up to the appropriate level, and to develop appropriate
coordination between technology systems.

Another difficulty is data security, as schools store large amounts of personal data that can be used
by virtual assistants, so it is important for institutions to develop a data security strategy and regulation.
Plagiarism risk can also be a problem. (Careerera, 2023, Foong, 2018)

2. Introduction
The aim of the study is to assess the level of awareness of Al among teachers and students. What
and how Al is used and what they think about its role in education.

2.1. Method and sample of the study

The survey method is a questionnaire completed by 581 people between September and October
2024. The respondents were not only people in education, but anyone could fill in the questionnaire.
Respondents were aged between 14 and 78. Figure 1 shows the age distribution. For the purpose of this
study, only the responses of teachers and students are presented.

14-18 years
19-25 years
26-30 years
31-40 years
41-50 years 173
51-60 years

60< years

0 50 100 150 200

persons

Figure 1: Distribution by age
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The respondents included 65 secondary school students, 304 higher education students, 103 teachers,
96 people in other jobs, 2 unemployed and 11 retired. The responses from teachers (103) and students
(369) are presented below.
2.2. Results
We asked the teachers and students who responded what they use Al for.
Responses:
- Google search 59.2%
- Translation tools 50%
- Text creation. 31%
- Voice, speech recognition 28.7%
- Image and illustration creation 27,7%
- Virtual assistant, Al chat; 27.4%
- Text from data 21,6%
- Stylistic enhancement 16.7%
- Not using anything: 15.5%
- Literature summary 11.6%
- Interactive quizzes, learning materials: 11.4%
- Music creation 10.2%

The most popular apps are ChatGPT 46.1% and Dulingo 44.6%.
What are the benefits of Al The answers to the question are shown in Figure 2.

Better, faster health diagnostics NN 34.40%
Better forecasts (e.g. weather) I 24.50%
No human error I 15.80%
Increased efficiency [N /0.00%
Minimising errors I £ 3.50%
Managing repetitive tasks INENENIGING 35.10%
Solving complex problems I 32.50%
Research and data analysis I  70.60%
Decision making NN 19.40%
Automation I /2.00%

0% 20% 40% 60% 80%

Figure 2: What are the benefits of Al?

Most common are: research and data analysis (70,6%), minimising errors (43,5%), automation
(42,9%) and increased efficiency (40%).

— 64—



11" ICT in Education Conference: Competences
November 7-8, 2024 ; Hungarian Language Teacher Training Faculty, Subotica, Republic of Serbia

The disadvantages of Al are shown in Figure 3.
Human laziness _65'80%
Lack of ethics I S 5(0.50%
Inadequate data source N 3/ 50%
Produces fake videos, photos I G 0 0%/0
Not always deduces well I N 51.20%
Causes environmental damage I —— 88 ?23.50%
It takes work away I 57.30%

Transparency I 50.00%
Data security . 52 409

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

Figure 3: What are the disadvantages of Al?

Most common are: produces fake videos, photos (66%), human laziness (65,8%), it takes work away
(57,3%) and data security (52,4%).

The use of artificial intelligence is not yet that common among teachers. Teachers' work and leisure
habits have changed a little with the use of Al. Students use Al a little more than teachers, and their
habits have changed more. True, this rate is not very high.

Figure 4 shows teachers' views on three sets of questions. 1 represents not at all, 5 represents very.

40% 38% 37%

35%

30%
30% —
25%
20%
15%

10%

5%

0%
How often do you use AI?  How much do you think your How much do you think your

working/studying/learning leisure/home habits have
habits have changed because changed because of Al?
of AI?

Mnotatall-1 02 @3 M4 0O5-very

Figure 4: Teachers' views
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Figure 5 shows students' opinions on three sets of questions. 1 represents not at all, 5 represents very.

45%

39%
40%

35% [
32%
. 30% °

0% - 28%[
2 0,
> 21%

20% 17% 17%

15%

10%

5%

0%
How often do you use AI?  How much do you think your How much do you think your

working/studying/learning leisure/home habits have
habits have changed because changed because of Al?
of Al?

Enotatall-1 02 @3 @405 - very

Figure 5: Learners' opinions

Asked how their habits have changed because of Al, 41% of teachers and 76% of students said they
had not changed. | asked some students about this in a discussion and they said that they were already
using digital content, and for them Al is digital content, so their habits had not changed much.

Some answers given by teachers:
,,1 often use it for translation when learning a language, intelligent search
It became poorer.
Many people rely entirely on Al for everything. They don't think.
I don't think they've changed significantly, at least not that I've encountered.
Al is in almost every activity, we just don't know about it most if the time. The line between
work and leisure is infinitely thinner anyway.
More time spent in front of the phone, computer
Spending more time on the internet
More leisure time spent in the online space.
More people are looking at it instead of thinking about it
A conscious and critical attitude”

Answer given by some students:
,,Less book use, less social communication.
Less human contact
Less time spent writing notes and essays, adding more information to what we get at school
Less time spent in front of the computer.
Less motivation to learn, we get everything "ready", less learning
Less thinking, made me more comfortable
Learning is easier.
It is especially for programming problems. The concrete situation can be described to ChatGPT,
which returns a ready code. Before Al you had to search forums, it took much more time to
solve a coding problem.
We move significantly less in real life, which has a serious negative impact on our mental and
physical health.
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People have become lazier.

| use it daily to learn languages.

| often search for information that is relevant to me. Faster problem solving. Faster more
efficient.

Speed, creativity in the field of ideas

Al has totally taken over simple notebook note taking

It's easier to gather material on different subjects in my education with the help of these at home
it's not but my learning habits definitely are, as | always have a helper | can turn to without any
obstacles.

Instead of a Google search, I turn to chatGPT/Copilot sooner

People start to isolate themselves from each other

| feel his hobbies are unnecessary, since Al is "better" than me :/

Constant competition”

Do you think artificial intelligence will replace humans 46.6% said no, 35.45% said yes, it will
replace to some extent. Of course, there were also longer answers. Some of them are:

,»Not entirely but to a large extent in finance, commerce, education, health, there is and will be
a place for it.

It will certainly replace it at some level, I'm thinking more of areas where it would be more
thought provoking and easier to use Al.

It cannot replace it because it was not designed for that. I find it useful in the field of industrial
technology, but | have my doubts in the field of education. The proliferation of humanoid robots
as a projected vision of the future does not worry me. Dehumanising ourselves and our fellow
human beings is enough for our own moral crisis.

Partial replacement. virtual assistant, chatbot, repetitive computer routine tasks

Probably yes. Computer science, data analysis, assistants, accounting.

Yes. Economy

No, the human will always be needed.

I think it will replace it better in IT, engineering, economics, but where subjectivity plays a
bigger role, such as even pedagogy, special education or arts, it will be harder.

In some areas this is already happening. | hear more and more references to the drafting of
response letters or other textual documents by Al.

In some areas, yes, which requires automation. But it cannot replace humans in jobs that require
creativity and problem solving.”

People have many different ideas on this issue, but the majority of people prefer Al not to replace

humans in education.

2.3. ChatGPT’s answer

ChatGPT's answer to the question of what Al can be used for in education was. He believes it can

be useful in education in these areas:
- personalised learning
- automated assessment and feedback
- monitoring and analysis of the learning process
- virtual teachers and advisors
- content development and testing
- language support and translation
- mental health support
- support for admission and counselling processes.

Summary: Al in education plays primarily a supportive role, helping teachers and students to make
the learning process more effective. However, it is unlikely to replace human teachers, as human
relationships, empathy and personal support are crucial in education. Rather, Al can be a

complementary tool to enable more personalised and experiential education.(ChatGPT, 2024).
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ChatGPT's response to the question of whether teachers will become replacable. No substitutions in
these areas:
- human contact and empathy
- developing creative thinking and critical thinking skills
- ethical leadership and the transmission of social norms
- flexibility and individual approach
- mentoring and motivation
- working with parents and the community.

Summary: Al may be able to perform some teaching tasks, such as adapting curricula or automatic
assessment, but it is unlikely to fully replace human teachers. In education, Al is more of a
complementary tool to support the work of teachers and help make teaching more effective and
personalised. Al cannot replace the empathic, motivating and inspiring role of human teachers, and they
will continue to play a key role in education. (ChatGPT, 2024).

The Al, ChatGPT also agreed that in some areas it is not a substitute for the teacher, but only a
supportive role.

3. Summary

The use of artificial intelligence is changing the way people live, work and learn. Lifelong learning
is becoming more and more important, with a focus on digital learning, learning and using new and
innovative technologies. These provide new forms of assessment that measure learning, in real time, to
personalise the learning experience. Al creates opportunities to accompany learners throughout their
learning, at school and in the labour market, helping them to achieve higher levels of skills and
competences.

Al is an evolving field, its application can complement educational activities, support teachers' work
and students' learning methods. Teachers and learners need to pay attention to how they use these tools,
as they are neither good nor bad in themselves, but their impact depends on the user.
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Abstract

There is an increasing focus on the learner-centered, ergonomic design of online learning materials
these days (Mangaroska & Giannakos, 2018; Cennamo & Kalk, 2019). The development of online
learning platforms, their integration into education as well as the data-based examination of the learning
process on them will be highlighted. In order to be able to create truly effective digital teaching
materials, it is worth approaching this area from several directions. The aim of the article is, on the one
hand, to describe the literature research related to the topic in relation to the expectations of educational
professionals towards online learning environments. On the other hand, to present the application
possibilities of eye tracking technology in the design, development and testing process of digital online
platforms. Eye tracking technology can support the implementation of ergonomic correctness, and
success of didactic structure in addition, with the support of eye tracking, we can assess the individual
preferences of students, based on which we can provide them learning content adaptively.

Keywords: learner-centered design, online learning environment, instructional design, learning
process monitoring, eye-tracker

1. Introduction

Nowadays there is an increasing focus on the learner-centered instructional design and ergonomic,
inclusive design of online learning materials. The development of online learning platforms, their
integration into education and the data-based examination of the effectiveness of the learning process
on them be increasingly highlighted. A key role is given to didactically well-structured digital interfaces
that support appropriate content curriculum and optimal knowledge acquisition, the use of which is
determined by the method and tool system of their design and development. In recent decades, the
methodology of this field has been expanded with a number of innovative devices, combining several
fields of science and developing into a separate sector in the competitive sphere. But these practices
have not yet been sufficiently integrated into the field of education.

2. Theoretical background: combining several fields of science

There are three areas of intersection for the knowledge background that requires the creation of
online learning materials. IT provides the technological basis for the design and implementation of
online learning environments. For example, it ensures the ability to choose individual learning paths,
and ensures the ability of students to choose different didactic display views or display by curriculum
element type, (e.g.: definitions, current curriculum text, highlighted curriculum text, notes,
explanations, illustrations, exercises, self-checking questions, etc.).

The field of informatics has also made it possible to implement adaptability in a learning system,
namely to adapt the interface, to each student’s learning style, strategy or other specific characteristics.
In order to achieve all this, it is therefore essential to have well thought-out and well-designed IT
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systems, as only technology can enable us to serve a large number (massive) of students in a
differentiated way (point 3.4) and to meet basic expectations for online platforms (point 3.3.).

The second important area is didactics, as this is essential for the didactic design of teaching
materials. This knowledge is needed, for example, to define the target group of the teaching materials,
to formulate the objectives, to assess the prior knowledge required, to divide the teaching materials into
appropriate sections, to build these sections on each other, to identify thematic units, to determine the
necessary learning time, to design the ways of presenting knowledge elements.

The third leg is the field of Human Computer Interaction, more specifically the design and
development of online systems (websites, applications) based on UX research, in which a kind of market
approach has been prevailing for quite some time. The approach that has long been known and applied
in the market sector is to place users at the center of IT systems, and in the education field, we place
students at the center of online learning platforms.

It is also necessary to mention that it is a long-established fact that consumers in the marketplace
make decisions based on emotions. Likewise, learner motivation, absorption, immersion and
maintaining a flow experience during the learning process are also similarly emotion-driven, and this
can be enhanced by good design of digital interfaces. For the sake of emotion management, we could
also give psychology as a third leg, but I prefer to give a narrower field, namely Human-Computer
Interaction (HCI) (Fig. 1.).

Informatics

a

Didactics HCI

Figure 1. The three areas needed to design and implement Learner-Centred Online interfaces

| 3. Components of learning centered platform development
The main question is that: How to develop learning-centered online platform or online educational
environment. What components are needed for this? On my opinion the most important points of view
are as follows.
1. Ergonomical User Interface.
2. Web Accesibility Platform.
3. Considered Didactics Design.
4. Adding Personalized Adaptive Feature.

ERGONOMICAL USER CONSIDERED PER@%RTSZED
INTERFACE | DIDACTICAL DESIGN ADAPTIVE FEATURE

User Centered Design WCAG standard Didactical Content Items Adaptation to Learning style and strategy
UX Researches Available for Everybody Tematics of Curriculum Personalized Apperance
Usability Tests Usable for Everybody Concepts that build on Personalized Content and Tasks

each other

Figure 2. Components of learning-centered platform development
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3.1. Ergonomical User Interface

First and foremost, the basic requirement is the design of an ergonomic user interface. This is related
to the HCI area (Katona and Kévari, 2023).

Connected to the first item (Fig. 2.) | show the User Centered Design model (UCD) (Corry et al.,
1997). Nowadays no website can be created without it in the competitive sector.

PLAN RESEARCH
® N / ®

\ :
S LC,

ADAPT

Figure 3. User Centered Design (Mobomo, 2017)

A similar principle is expressed in the method of Design Thinking (Interaction Design Foundation,
2002), where the five phases are:
1. Empathize — with your users.
2. Define — your users’ needs, their problem, and your insights.
3. Ideate — by challenging assumptions and creating ideas for innovative solutions.
4. Prototype — to start creating solutions.
5. Test — solutions.

With these iterations we arrive at the user-centered solution. In my opinion, it would be worth
building learner-centered online platforms, not just websites in the market sphere, on the analogy of
this. We can receive guidance on the method and practice of this (Altay, 2013).

The other important model is Peter Moville’s User Experience Honeycomb (Morville, 2004), there
are many significant factors in the model, where the order is not important, so the individual elements
are arranged in a honeycomb shape on the model: useful, useable, desirable, valuable, findable,
accessible credible. The order is so unimportant thatOne factor of these is the Accessible. This is the
same as my 2nd point in the figure of Components of learning centered platform development (Fig. 2.).

3.2. Web Accessibility Platform

The essence of web page accessibility is primarily equal chance to access the content and the
functions. Accessibility is essential for online platforms that support learning (Harper and DeWaters,
2008; European Commission, 2016). Accessibility of online learning environment plays a key role in
the vision of inclusive and accessible European digital education, writes the Digital Education Action
Plan (2021-2027) (European Union, 2020). An accessible website is designed so that everyone can use
it well, regardless of their disability, illness, what device they use to browse (blind and therefore use a
screen reader or mobility impaired and therefore do not use a mouse but a keyboard) or how well they
understand IT. An accessible website is designed so that everyone can use it well, regardless of their
disability, illness, what device they use to browse (blind and therefore use a screen reader or mobility
impaired and therefore do not use a mouse but a keyboard) or how well they understand IT.

The Internet, due to its space- and time-independent nature, is already a technology that provides an
easily accessible medium for people with disabilities. The online learning environment is a fundamental
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requirement for the development of quality and equitable education, as it helps the education system to
be accessible to disadvantaged students and students with special needs, and facilitates learning while
working and family (Picciano, 2006). It is important to emphasize that an accessible, online learning
environment allows any student with average abilities to obtain information, complete tasks and
organize work more effectively (Abonyi-T6th et al., 2011).

The Web Content Accessibility Guideline (WCAG) standard provides essential support for making
online learning environments accessible. The documents of WCAG defines 1) principles, 2) guidelines
and 3) success criteria for the accessibility of web applications and websites. The WCAG 2.2 document
distinguishes three levels of accessibility: A, AAand AAA. The standard itself includes the expectations
of each level, the lowest level is A, and in the case of online learning environments the expected level
is AA. It is not enough to create an accessible framework, but when uploading content to it, you must
constantly ensure that the criteria described by the standard are adhered to the guidelines
and performance conditions of which are constantly expanding and becoming part of newer versions
of the standard.

Web accessibility coincides with several goals, such as: device and platform independence,
ergonomic design, usability, responsive design, multimodality and search engine optimization.

Multimodality is a basic requirement in digital learning environments. Its essence is to ensure that
information is presented in multiple ways, meaning that text, images and audio materials should be used
together in educational materials, which synergistically reinforce each other. Accessibility also
resonates with ergonomic issues. If we review the standard, we can see that most of the performance
criteria formulate ergonomic principles, such as emphasizing the importance of consistency and
consistency in the operation of digital interfaces.

3.3. Considered didactical design

General basic requirements for learning interfaces have been described in many studies. (Cullen et
al., 2012; Mangaroska and Giannakos, 2018). | would refer How People Learn Il: Learners, Contexts,
and Cultures according which describe the following points as the key affordance of learning
technologies (National Academies of Sciences, 2018):

1. Interactivity.

. Adaptivity.
3. Feedback.
4. Choise.
5. Nonlinear access.
6. Linked representation.
7. Open-ended learner input
8. Communication with Other People

N

A well-structured system with appropriate didactic design can be suitable for developing and
maintaining motivation and increasing the effectiveness of learning (Rasha, 2023). The learner-centered
design have a lot of aspects in some references (Cullen et al, 2012).

3.4. Adding Personalized Adaptive Feature

In the case of User-Centered Design, the needs of users are assessed through UX research.
Analogously, it is necessary to assess the unique needs of students. In order to achieve adaptability, it
is necessary to log the activities of students, the length of individual tasks, and the results achieved in
the learning environment, so that additional content can be provided to them adaptively. In the case of
User-Centered Design, the needs of users are assessed through UX research. Similarly, the unique needs
of students must be assessed. In order to achieve adaptability, it is necessary to log the activities of
students, measure the time spent on individual tasks, and collect the results achieved in the learning
environment in order to provide them with content in an adaptive way. If we also use additional
measurement tools during the learning process, for example, by monitoring the student's gaze with an
eye tracker, the learning environment can become able to adapt to the learning style and strategy of the
students, i.e. it can display content and tasks in a personalized way. On the other hand, if we use an
EEG device to monitor students while they are learning, we can measure their cognitive load. We can
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assign tasks to them according to the EEG datas so that the cognitive load remains at a normal level.
(Emri and Antal, 2022; Emri et al., 2024)

| 4. Using eye tracking equipment in the process

I am focusing on the utilization on the eye-tracking technology in this article. Instrumental tracking
of eye movements has developed a lot in the last decade. More accurate hardware devices and a wider
software background provide more and more opportunities to conduct research based on eye-tracking
studies, which can have a positive return not only in the field of marketing, but also in the field of
pedagogy. The goals are to understand how students interact with educational web platforms. The
results of investigations are providing insights into learning processes, attention management in digital
learning environments. It also provides indicators regarding student engagement.

4.1. About the eye-tracking technology

While studying and completing tasks on the computer, we examine the activities of the persons. We
can collect datas about gaze of the learners: gaze direction, focus, length of their gaze, and the order of
the viewed elements. These factors together are indicate about: cognitive abilities of the learners, their
information processing methods, their learning style etc.

4.2. What kind of visualization methods exist?

We use various visualization tools to display the gaze data, which are the following:1) Heathmap,
2) Gaze-spot map, 3) Attention focus (AQI).

The specifics of the Heatmap is visualizes data about the most and least attention capturing sections
and elements of a web page. Gaze frequency represented by colours, black and white masking or
spectrum of color scale. The areas marked in red were viewed by the most people and for the longest
time.heatmap. Gaze-spot map: it shows the sequence of the user's gaze. Areas marked with larger circles
are looked of people at further. It shows the fixation points, length of fixations, identification and
sequence of saccades. The essence of the Attention focus (AOI) is that the software calculates the
desired metrics within the boundary over the time of interest, which lead to quantitative metrics.

SOLUTIONS FOR

| e

Figure 4. Defined AOI areas on the web interface (Uservision, 2018)
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4.3. In which phase is it recommended to use eye-tracking method?
The following table summarizes the phases when it is recommended to perform eye tracking
measurements.
1. Table: Eye-tracking technology using during the phases

1. Phase of Concept 2. Datacolection 3. Resoult
Ergonomical User Interface During Usability test ~ The eye-tracking datas provide information
(avarage) about structure of the web interface itself and the

ergonomic goodness of its appearance.

Considered Didactical Design During active Understanding the general behavior of the
learning process students in learning environments. Drawing
(avarage) general conclusions about the success of our

didactic and interaction design.

Adding Personalized Adaptive During active The investigation of the student's individual
Features learning process preferences for the implementation of adaptive
(individual) learning.

In the Ergonomical User Interface phase during the Usability tests, the eye-tracking datas provide
information about structure of the web interface itself and the ergonomic goodness of its appearance.
During the active learning process, in the phase of Considered Didactical Design phase, eye tracking
data can be used to gain insight into student satisfaction and draw general conclusions about the success
of our didactic and interaction planning. In the Adding Personalized Adaptive Features phase we can
measuring of unique characteristic during the active learning process can be achieved the investigation
of the student's individual preferences for the implementation of adaptive learning. Summary in Tab. 1.

5. Case Study

I conducted a quick pilot study with some students (n=6) at the university to test the use and accuracy
of a webcam eye tracking software called Gaze Recorder, which is freely available on the web. My aim
was to test and assess the accuracy of a software device among students. The essence of the Gaze
Recorder software is that it works remotely, so a large amount of data can be collected in connection
with an experiment. During the calibration process prior to the test, it calibrates its operation to the gaze
movement, reaction time, monitor size, webcam and lighting conditions of the given individual. In order
to filter out the differences in the cameras, webcams and the environment and mood, | invited the
students into a room, thereby minimizing the variable components of the experiment, thus filtering out
the environmental differences. (I was not sure that the calibration process would filter these out well).
In the pilot study, students were shown a painting by Girolamo Macchietti, entitled Mary with Child
and Saint Anne, on a monitor, along with a slightly modified version of it (Fig. 5.). The task was to find
8 small differences between the two paintings in 3 minutes. During the experiment, | collected data on
the students' gaze with Gaze Recorder. During the experiment, | collected data on the students' gaze
with Gaze Recorder.

The result of the experiment showed the interesting fact that when they found a difference between
the two paintings, they looked at one of the paintings (only one) for a long time, after which they
continued their search.
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Figure 5. Heatmap visualization of averaged gaze data of 6 students (Szepmiivészeti, 2024)

With classroom testing, | was not only able to filter out differences in home conditions during the
experiment, but I was also able to collect insights into how students can complete the tests
independently. | plan to conduct the same study remotely with students in the future

6. Summary

So the conclusion is shortly the eye-tracking based learning design provides an unique possibility in
the sens of translating customize information to the learners/users and at the same time it’s also unique
way to collect information about the users general behavior in the educational environment.

BIBLIOGRAPHY

Abonyi-Toth A., Pataki M. and Matételki P. (2011): Bevezetés az infokommunikacios akadaly-
mentesités vildgaba |. Fogyatékos Személyek Esélyegyenldségért Kozalapitvany, Bp.

Altay, B. (2013): User-centered design through learner-centered instruction. Teaching in Higher
Education, 19(2), 138-155.

Cennamo, K. and Kalk, D. (2019): Real world instructional design: An iterative approach to designing
learning experiences. Routledge.

Corry, M. D., Frick T. W. and Hansen L. (1997): User-Centered design and usability testing of a web
site: An illustrative case study, Educational Technology Research and Dev., Vol 45. Issue 4,
65-76.

Cullen, R., Harris, M., and Hill, R. R. (2012): The learner-centered curriculum: Design and
implementation. John Wiley & Sons.

Europian Union (2020): Digital Education Action Plan (2021-2027). URL Source:
https://education.ec.europa.eu/hu/focus-topics/digital-education/action-plan [2024.11.29.]

European Commission (2016): Commission implementing decision on establishing a model
accessibility statement in accordance with Directive (EU) 2016/2102 of the European
Parliament and of the Council on the accessibility of the websites and mobile applications of
public sector bodies. URL Source: https://bit.ly/2Li02Cf, [2024.11.29.]

- 76 —


https://education.ec.europa.eu/hu/focus-topics/digital-education/action-plan
https://bit.ly/2Lio2Cf

11" ICT in Education Conference: Competences
November 7-8, 2024 ; Hungarian Language Teacher Training Faculty, Subotica, Republic of Serbia

Emri, Zs. Antal, K. (2022): Az elektorenkefalografia alkalmazésa az oktatasban. Képzés és Gyakorlat
neveléstudomanyi folyoirat 20(1-2):15-27.

Emri, Zs. Antal, K., Csordas, G., Prantner, Cs., Kis-Toth, L. (2024): Advantages of EEG monitoring in
education. In: Lengyelné Dr. Molnér, Tlnde (szerk.) Agria Média 2023 és ICI-17 Informacio-
¢és Oktatastechnologiai Konferencia: A magas szintii digitalis kompetencia a jov6 oktatdsanak
kulcsa Eger, Magyarorszag: Eszterhdzy Karoly Katolikus Egyetem Liceum Kiadd (2024) pp.
172-181., 10 p.

Harper, K. A., and DeWaters, J. (2008): A quest for website accessibility in higher education
institutions. The Internet and Higher Education, 11(3-4), 160-164.

Interaction Design Foundation (2002): The Basics of User Experience Design.

Katona J., Kévari A. (2023). User Acceptance of New HCI Technologies. Conference: 2023 IEEE 6th
International Conference and Workshop Obuda on Electrical and Power Engineering
(CANDO-EPE).

Mangaroska, K., and Giannakos, M. (2018): Learning analytics for learning design: A systematic
literature review of analytics-driven design to enhance learning. IEEE Transactions on
Learning Technologies, 12(4), 516-534.

Mobomo Website (2017): User Centric Design. URL Source: https://www.mobomo.com/2017/01/user-
centered-design/ [2024.11.29.]

Morville, P. (2004): User experience design. URL Source:
http://semanticstudios.com/publications/semantics/000029.php [2024.11.29.]

Negyesi, P. (2024): Supporting learning style identification with eye-tracking technology in an adaptive
e-learning system. Journal of Applied Technical and Educational Sciences JATES. Vol. 1, No.
2, pp. 1-13.

National Academies of Sciences, Division of Behavioral, Social Sciences, Board on Science Education,
Board on Behavioral, Sensory Sciences, ... & Practice of Learning (2018): How people learn
II: Learners, contexts, and cultures. National Academies Press.

Picciano (2016): Online Education Policy and Practice The Past, Present, and Future of the Digital
University, Roultegle, New York.

Rasha, A. (2023): Learner-Centered Instructional Design and Evaluation: Principles for Flexible

Szépmiivészeti Muzeum Weboldala (2024): Kiilonbségkeresé: Mdaria gyermekével és Szent Anndval.
URL Source: https://www.szepmuveszeti.hu/kulonbsegkereso-maria-gyermekevel-es-szent-
annaval/ [2024.11.29.]

Uservision Website (2018): The UX Toolbox — Eyetracking. URL Source:
https://uservision.co.uk/thoughts/the-ux-toolbox-eyetracking [2024.11.29.]

— 77 -


https://www.mobomo.com/2017/01/user-centered-design/
https://www.mobomo.com/2017/01/user-centered-design/
http://semanticstudios.com/publications/semantics/000029.php
https://www.szepmuveszeti.hu/kulonbsegkereso-maria-gyermekevel-es-szent-annaval/
https://www.szepmuveszeti.hu/kulonbsegkereso-maria-gyermekevel-es-szent-annaval/
https://uservision.co.uk/thoughts/the-ux-toolbox-eyetracking

MIKROUCENJE KROZ AKTIVNOSTI ODRZIVOGA RAZVOJA U
ODGOJNO-OBRAZOVNIM USTANOVAMA

ANDREJA ZUBAC !, IRELLA BOGUT 2, KRESIMIR VIDACIC 2

! Osnovna $kola Zrinskih Nustar, Nustar, Republika Hrvatska
2 Fakultet za odgojne i obrazovne znanosti, Sveu¢iliste Josipa Jurja Strossmayera u Osijeku, Osijek,
Republika Hrvatska,
zubac.andreja@gmail.com, ibogut@foozos.hr, kvidacic@foozos.hr

SaZetak
Odrzivi razvoj je medupredmenta tema u kurikulumu hrvatskoga odgojno-obrazovnog sustava pa ga
u ovome radu promatramo kroz meduovisnost s informacijsko-komunikacijskom tehnologijom i
konceptom mikroucenja. Cilj je rada istraziti trend objavljivanja videozapisa o sudjelovanju odgojno-
obrazovnih ustanova u gradu Osijeku u okoliSnim aktivnostima odrzivoga razvoja na YouTube kanalu
u svrhu unapredenja istoga. Provedena analiza pokazala je da dio Skola i uceni¢kih domova nema
otvoren YouTube kanal. Oni koji ga imaju, ve¢inom nemaju postavljene videosadrzaje po pitanju
okolisnih aktivnosti odrzivog razvoja na njemu. Na temelju pregleda recentne literature zakljucujemo
da su kompetencije, koje se zahtijevaju od ucitelja i u€enika u suvremenom odgojno-obrazovnom
procesu, cjelozivotno ucenje, vjestine koriStenja i implementacije digitalnih alata, savjesnost i eticke
kompetencije, kriticko misljenje i rjeSavanje izazova, interdisciplinarno povezivanje sadrzaja i
predmeta, kompetencije za odrzivi razvoj (znanje, vjestine i stavovi, proaktivno djelovanje, a kroz
okolisni aspekt i voznja biciklom), komunikacija s roditeljima, kolegama i Sirom zajednicom, a to je

moguce postici i preko promocije na YouTube kanalu.

Kljuéne rijeci: mikroucenje, odrzivi razvoj, umjetna inteligencija, Skole, ucenicki domovi

1. Uvod

Prije dva desetljeca UNESCO je tehnologiju definirao kao moc¢an alat u obrazovnom procesu
(Haddad i Draxler, 2002). U naprednijim zemljama kroz razli¢ite dimenzije ona je postala sastavni dio
odgojno-obrazovnoga procesa u cjelini neovisno o vremenu, mjestu i kontekstu izvodenja nastave jer
je veliki dio u¢enika i odgojno-obrazovnih djelatnika od djetinjstva sazivio s njom. Tomu je pridonijela
i pandemija koronavirusa od ozujka 2020. do svibnja 2023. godine. Unato¢ tomu, u svijetu jo§ uvijek
postoji digitalni jaz u infrastrukturi i njezinoj primjeni. U Hrvatskoj su u meduvremenu stvorene
teorijske osnove vezane uz digitalnu zrelost $kola i u¢enickih domova kroz pregled modela, standarda,
okvira (Zubac i Knezevi¢, 2023). Od odgojno-obrazovnih djelatnika ocekuje se da posjeduju opce
digitalne kompetencije i kompetencije potrebne za primjenu digitalne tehnologije u odgoju i
obrazovanju (Zuvi¢ i sur., 2016), odnosno da budu aktivni i cjeloZivotno uée jer se tehnologija brzo
mijenja. Trenutno u Hrvatskoj intenzitet uporabe tehnologije u odgojno-obrazovnom procesu ovisi o
vrsti $kola, programima njihova rada, trendovima i izazovima u obrazovanju i suvremenom drustvu te
spremnosti razvijanja potrebnih vjestina.

Shodno tomu, prije dva desetljeca razvijen je i novi koncept mikroucenje (Bruck, 2002, str. 1), a
terminoloski ekvivalent bio je e-uCenje. U pocCecima se mikroucenje najcesSée povezivalo s uéenjem
pomocu web alata, a potom i s napretkom programskih mobilnih aplikacija. Danas je povezan sa svim
dimenzijama informacijsko-komunikacijske tehnologije u e-okruzju pa je dio asinkrone i sinkrone
komunikacije te konstruktivisti¢ke i konektivisticke teorije ucenja.
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Mikrouéenje je istovremeno metoda poudavanja i suvremeniji oblik nastave (Zufi¢ i Nemani¢,
2023). U trendovskoj tehnoloskoj i medijskoj razgranatosti te obilju informacija mikrouéenje moze
imati pedagosko, psiholosko, metodicko-didakticko, informacijsko-tehnolosko, govorno, promocijsko
1 odrzivo uporiste u nastavnom procesu i §ire u kontroliranim uvjetima. Preko njega se moze poucavati,
uciti, rasudivati i izrazavati vlastito misljenje, ali ono moze biti i dopuna ucenju na temelju kojega se
donose vlastiti zakljucci, kreira, razvija, kombinira, prikuplja, organizira, planira, piSe, predlaze te
raspravlja o ponudenom sadrzaju te grade meduljudski odnosi. Dakle, utjeCe na znanje, vjeStine i
stavove ucenika. Moze biti sastavni dio obveznih i izbornih nastavnih predmeta te izvannastavnih
aktivnosti, dopunske, dodatne i integrirane nastave u odgojno-obrazovnom procesu. Dakle, dio je
aktivnoga i/ili iskustvenoga ucenja.

Nacelno gledano, mikroucenje je koncept koji ovisi o trendovima i izazovima brzoga razvoja
tehnologije pa je dio i cjelozivotnoga ucenja te odrzivoga razvoja. Prozet je etickim nacelima, a kroz
strukturirani ciljani oblik isporuke brzoga i kratkoga (multimedijskog) digitalnog sadrzaja omogucuje
komunikaciju s krajnjim ishodom — razumijeti sadrzaj u organiziranim i u strukturiranim sustavima e-
okruzja neovisno o vremenu postavljanja, gledanja i/ili Citanja zapisa.

Oblici mikroucenja mogu biti kratki (dokumentarni, igrani, animirani) film, kratki audiozapis, kratke
videolekcije, kviz, digitalne obrazovne igre, simulacije, odlomak teksta putem e-maila i/ili tekstualna
poruka preko aplikacija, prezentacije, platforme za suradni¢ke e-projekte, programi umjetne
inteligencije namijenjeni ucenju i poucavanju — portfelji, interaktivne knjige i dr. U mikroucenju
komunikacija izmedu odgojno-obrazovnih djelatnika (ucitelja/nastavnika/odgajatelja/stru¢noga
suradnika, a u daljnjem tekstu: ucitelja) i u¢enika ostvaruje se preko razli¢itih ra¢unalnih i mreZnih
aplikacija te izravno preko mreznih platformi — oblak. Mogu biti dio otvorenoga (javnoga) i zatvorenoga
informacijsko-tehnoloskog pristupa. Za njegovo koristenje potreban je uredaj i pristup internetu.

Buchem i Hamelmann (2010) navode da mirkoucenje uklju¢uje mikrosadrzaj usmjeren na jednu
definiranu ideju ili temu i kratko vrijeme ucenja (ne duze od 15 minuta). U pravilu, duZina
mikrosadrzaja ovisi o platformi za koju je kreirana. Struktura videozapisa u mikrou¢enju mora imati
uvod, tijelo i kraj.

Recentna istrazivanja pokazala su da mikroucenje ima pozitivan utjecaj na ucenike i studente
(Gorham, Majumdar, Ogata, 2023; Sung, Leong i Lee, 2023 i dr.). S druge strane, Sung i sur. (2023)
navode da za razliku od uéenja licem u lice kod kojega u¢enici mogu osobno komunicirati s kolegama
i predavac¢ima, u e-okruzenju ucenici se mogu osjecati udaljeno i usamljeno.

U kontekstu izreCenoga, mikroucenje moze biti individualno i suradnicko pa omogucuje razlicite
dimenzije ucenja i poucavanja. Dio je informacijske i medijske pismenosti te pismenosti o odrzivom
razvoju kroz medupredmetne teme i aktivnosti. Odrzivi razvoj je medupredmenta tema u hrvatskom
odgojno-obrazovnom sustavu pa se aktivnosti okoliSnoga odrZivog razvoja u ovome radu promatraju
kroz meduovisnost s informacijsko-komunikacijskom tehnologijom i mikroucenjem.

2. Odrzivi razvoj i mikroucenje

Kurikulum medupredmetne teme Odrzivi razvoj u Hrvatkoj za osnovne i srednje Skole (2019, 5)
ukljucuje tri dimezije odrzivog razvoja (okolisnu, druStvenu i ekonomsku) te njihovu meduovisnost.
(...) Medupredmetna tema Odrzivi razvoj prozima cjelokupni rad Skole i prepoznatljiva je u
kurikulumu skole.

Prema GreenComp Europskom okviru kompetencija (2022, 12) definicija kompetencije za
Odrzivost usmjerena je na razvoj znanja, vjestina i stavova ucenika za odrzivost da bi mogli promisljati,
planirati i djelovati u skladu s odrzivoséu, §to ¢e im omoguciti da Zive u harmoniji s planetom.

Brust Nemet i sur. (2022, 38) navode da svaka Skola ima svoj kurikulum koji je jedinstven i ovisi o
aktivnostima, projektima i suradnji §kola-dionica. Skola moZe imati koristi od paZljivo dizajniranih
izvannastavnih aktivnosti u smislu da moze poboljsati imidZ Skole, oblikovati kulturu rada i donijeti
nove projekte i suradnju s razli¢itim dionicima. Iz tog razloga Skole mogu slobodno kreirati
izvannastavne aktivnosti koje ¢e predloziti uéenicima. Skolski kurikulum sadrzi naziv izvannastavne
aktivnosti, broj sudionika, vrijeme i mjesto odrzavanja aktivnost i broj sati. UCenici mogu odabrati
aktivnost koja najbolje odgovara njihovim potrebama i interesima. Napominjemo da izvannastavne
aktivnosti u Hrvatskoj nisu obvezne za ucenike, a ucitelju dopunjavaju satnicu. Za razliku od $kola koje
imaju $kolske kurikulume te godi$nje planove i programe, uc¢enicki domovi u Hrvatskoj rade na temelju
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godisnjega plana i programa rada (Zakon, 2024), ali se tema o odrzivom razvoju moze integrirati u
njihovo poslovanje kroz mjese¢ne korelacijske planove i druge vidove poslovanja.

U kontekstu izreCenoga zapazamo da ucitelj treba posjedovati odredene kompetencije za stvaranje
mikrosadrzaja u odgovarajuéem obliku, a Citatelj / gledatelj / slusatelj sadrzaja kompetencije za njegovo
usvajanje, povezivanje s postoje¢im znanjem, kriticko razmatranje i dijeljnje u Sirem okruzju. Te
kompetencije jesu dio cjelozivotnoga ucenja. Sung i sur. (2023) navode da bi video trebao biti pazljivo
dizajniran da bi se postigli bolji rezultati mikrouc¢enja. Navode i to da je potrebno devet funkcija za
kvalitetan dizajn videa (svjetlina, glasnoca, brzina, natpisi, traka za reprodukciju, pozadinska glazba,
visina, rezolucija i reprodukcija / pauza).

Zapazamo da dizajn utjece i na medusobnu verbalnu i neverbalnu komunikaciju na objavljenim
videozapisima. Sung i sur. (2023) navode da cetiri funkcije izrazavanja (svida mi se, ne svida mi se,
pretplati se i komentiraj) trebaju biti uklju¢ene u multimedijski projekt mikroucenje, posebice zbog
psiholoskoga utjecaja na ucenika. Vecina oblika mirkoucenja postavljenih na odredenu tehnolosku
platformu element su okoliSnoga i drustvenoga odrzivog razvoja. Svaka profesionalna kompetencija
(eksplicitna i implicitna) steCena kroz mirkoucenje moze biti odrziva.

Mikroucenje je ekoloski prihvatljivo, dio je zelene tehnologije. Prema Jarku (2024) glavna svrha
zelene tehnologije je promicanje odrzivosti i smanjenje degradacije okoliSa kroz inovativna tehnicka
rjeSenja. Williams (2024) navodi da Apple, Microsoft, Google i Meta su medu tehnoloskim tvrtkama
koje su se obvezale operativho dosegnuti neto nulu, ali ne razvijaju sve te tvrtke zelene tehnologije i ne
proizvode zelenu tehnologiju o kojoj se raspravlja. Isto tako, nisu ni svi programi / sustavi umjetne
inteligencije ekoloski prihvatljivi jer veliki podatkovni centri u kojim su pohranjeni podaci zahtijevaju
stalno hladenje i napajanje energijom, a to izaziva suprotan uc¢inak — iziskuje puno vise energije za
njihovo koristenje.

U kontekstu pohrane razlicitih oblika mikroucenja, Institut inZzenjera elektrotehnike i elektronike —
IEEE (2022) objavio je novi standard, IEEE 2883-2022 IEEE standard za dezinfekciju pohrane koji
daje detaljne smjernice za brisanje snimljenih podataka na ispravan naéin na uredajima za pohranu i
razli¢itim vrstama digitalnih medija. Neki elementi Standarda podrzavaju odrzivi razvoj i ekoloSko
poslovanje (kriptografsko brisanje, odrzivo zbrinjavanje otpada, donacije opreme), ali njegova
najbitnija namjera je sigurnost i zastita podataka.

2.1. Umjetna inteligencija kao fleksibilan alat mikroucenja!?

Umjetna inteligencija je racunalni program koji moze natjerati strojeve da rade poput ljudske
inteligencije, donose odluke, rjesavaju probleme i predvidaju (Aristanto i sur., 2023 prema Fauzanu,
2020). Moze dolaziti u vise razli¢itih oblika / modela ovisno o namjeni (strojno ucenje, obrada
prirodnoga jezika, analitika podataka, racunalni vid, generativno ucenje, pojacano ucenje i dr.),
proizvodacu, vrsti te strukturi programa aplikacije i/ili mrezne platforme. Rejeb i sur. (2024) navode da
je siroka klasifikacija alata umjetne inteligencije izmedu primjenjene (rjeSavanje specificnih problema)
i generativne (proizvodnja sadrzaja kao $to su tekst, slika i zvuk). Aristanto i sur. (2023, 68-69) kazu
da umjetna inteligencija moze imati ulogu pomo¢nika u nastavnom procesu i ulogu virtualnoga vodica
dostupnoga 24 sata / 7 dana.

U skladu s izreCenim, na temelju testiranja aplikacija 1 platformi, objaSnjavamo viSe uloga
digitalnoga pomo¢nika umjetne inteligencije u kontekstu odgojno-obrazovnog procesa:

1. Na digitalnim, programskim racunalnim i mobilnim aplikacijama te mreznim platformama —
oblaku, koje koriste ucenici i ucitelji u svrhu nastave, umjetna inteligencija pomocu strojnih
algoritama prikuplja svo ponasanje koje proizlazi iz njihovih potreba i interesa, generira ga pa im
nakon toga preporu¢uje sumirani sadrzaj. Citatelju/gledatelju ostavlja moguénost osobnoga
dozivljaja dobivenoga sadrzaja, njegove primjene te kritickoga misljenja prema vlastitim
sposobnostima.

2. Agent ili digitalni pomo¢nik (engl. chatbot) moze odraditi veliku koli¢inu posla za ucitelja i
ucenika na temelju samo nekoliko napisanih i/ili izgovorenih preciznih upita (engl. prompt).
Ponudit ¢e odgovor na precizno postavljeno pitanje u obliku teksta, postoji i mogucnost
korisStenja govora. Digitalni pomo¢nik moze formatirati dobiveni tekst u odgovarajuci program i
zeljenu datoteku. Dobiveni odgovor moze se i kopirati te zalijepiti u program u kojemu se Zeli
izvoditi nastava (npr. Word). Potrebno je samo registirati se na platformu (moZe i putem Gmail
racuna). Produktivnost programa ovisi o broju podataka koje posjeduje u svojim bazama te o
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jasno¢i upita. Podatkovnu bazu izgraduju ljudi kroz dodavanje novoga sadrzaja ili pruzanje
povratne informacije o dobivenom to¢nom odgovoru.

3. Usko specijelizirane platfome umjetne inteligencije namijenjene obrazovanju — uciteljima
razliCitih profila u sluzbi pomoc¢i u planiranju nastavnog sata i ustede vremena pomocu razlicitih
alata i digitalnog pomoc¢nika (engl. chatbot) te u¢enicima nude visestruke mogucnosti dobivanja
preciznih odgovora prema postavljenim upitima. Namijenjene su osnovnim i srednjim $kolama.
Imaju i policu privatnosti. U pravilu, potrebno je biti stariji od 18 godina da bi se mogao
registrirati na njih ili uz odobrenje roditelja / skrbnika. U njima ¢e digitalni pomo¢nik na temelju
postavljenoga jasnoga upita ucitelju ponuditi viSe moguénosti izvodenja nastave te ponuditi
konkretne metode i oblike rada koriste¢i pozeljne glagole Bloomove taksonomije za ishod u¢enja
(npr. ucenici trebaju istraziti, povezati, analizirati te obratiti paznju...). Postoji i moguénost
uredivanja dobivenog sadrzaja. To¢nost odgovora ovisi o preciznosti upita. Pomo¢ digitalnoga
pomoc¢nika je u besplatnoj inadici ograni¢ena, a duzi pristupi se naplacuju (vise od 20 dolara)®.

Stoga zakljuCujemo da u 2. i 3. primjeru umjetna inteligencija ipak zamjenjuje ucitelja jer je ona
kreator intelektualnoga, gotovoga sadrzaja koji agent ili digitalni pomo¢nik nudi korisniku (ucitelju i
uceniku). Pomocu nje i uCenici mogu postati ucitelji te svatko tko je registriran u program i/ili platformu
jer u pravilu trenutno nema to¢ne verifikacije osobnih podataka kroz osobnu iskaznicu. Za osnovni
model koriStenja dovoljno je posjedovati Gmail racun i sl. O proizvodac¢u programa i njegovim
namijenama ovisi hoc¢e li raCunalne i mrezne aplikacije biti dostupne razli¢itim govornim podru¢jima.
Cilj im je povecati globalnu pristupacnost i potaknuti §to veée Koristenje. U pravilu, upit postavljamo
na jeziku na kojemu Zelimo dobiti odgovor.

U kontekstu nastave i odgojno-obrazovnoga procesa u cjelini umjetna inteligencija trebala bi olaksati
ucenje i poucavanje, biti digitalni pomoénik. No je li doista tako? Mnoge aplikacije i platforme
namijenjene obrazovanju jos su uvijek u fazi testiranja i nadogradnje te se susre¢u s brojnim izazovima.
Neke su i zahtjevne za ucenje te za rad u njima. One trenutno djeluju u sivoj zoni mnogih odgojno-
obrazovnih procesa jer jo$ uvijek ne postoji standardizacija. Kod vecine njih besplatna je samo osnovna
razina pristupa koja ima ograni¢eni broj upita i davanja odgovora i/ili kori$tenja alata. Nacelno gledano,
iza svakoga gotovoga proizvoda stoji profit. Otvoreno pitanje ostaje hoce li on s vremenom doprinijeti
jo§ vecem digitalnom jazu u svijetu. S druge strane, ako ¢e programi umjetne inteligencije pomocu
svojih alata, agenata ili digitalnih pomoénika odraditi posao za ucitelja uz njegovu minimalnu
intervenciju (osmisli pripreme za nastavu, ponudi konkretne postupake rjeSavanja zadataka, postaviti
pitanja i ispraviti testove i dr.), moze se primjetiti da ¢e se pri tomu izgubiti autenticnost uciteljeva
doprinosa u nastavnom procesu. Dakle, u ovom slucaju intelektualno vlasnistvo pripremanja i vodenja

! Na temelju precizno postavljenog upita MagicSchool-u, programu umjetne inteligencije, u svrhu testiranja platforme za
potrebe pisanja ovoga rada, digitalni pomoénik ponudio je iscrpan i precizan sadrzaj. Postavljeni upit glasio je: ,,Povezi odrzivi
razvoj i nastavu” (srpanj, 2024). Dobiveni odgovor je:

,ldeja 1: Urbane zelene povrsine Prosirite vaznost zelenih povrsina: Istrazite kako parkovi, drustveni vrtovi i zeleni krovovi
doprinose bioloskoj raznolikosti, mentalnom zdravlju i koheziji zajednice.

Studije slucaja: Istrazite gradove koji su uspjesno integrirali zelene povr§ine u svoje urbanisti¢ko planiranje, poput
Singapura ili Melbournea. Analizirajte prednosti i izazove s kojima su se suocili.

Dizajnirajte projekt zajednice: Predlozite plan za stvaranje viSe zelenih povrSina u vlastitom gradu. Uzmite u obzir
ukljucenost zajednice, izvore financiranja i utjecaj na okolis.

Ideja 2: Odrzivi prijevoz Inovativna transportna rjeSenja: Istrazite razlicite oblike odrzivog prijevoza, kao $to su elektri¢ni
autobusi, programi dijeljenja bicikala i urbani dizajni prilagodeni pjeSacima.

Utjecaj na emisije: Analizirajte kako poboljanje javnog prijevoza i biciklisticke infrastrukture moze smanjiti emisije
ugljika u urbanim podrucjima.

Bududi trendovi: Raspravite o potencijalu autonomnih vozila i njihovoj ulozi u odrzivom urbanom razvoju. Koje izazove
i prilike predstavljaju?

Ideja 3: Kruzno gospodarstvo u gradovima

Razumijevanje kruznog gospodarstva: Objasnite koncept kruznog gospodarstva i kako je u suprotnosti s tradicionalnom
linearnom ekonomijom.

Provedba u urbanim podrucjima: Istrazite primjere gradova koji su usvojili nacela kruznog gospodarstva, kao §to je
Amsterdam. Kako su smanjili otpad i povecali ucinkovitost resursa? Lokalne inicijative: Razmislite o pokretanju lokalne
inicijative koja promice recikliranje, recikliranje ili ekonomiju dijeljenja u vasoj zajednici.

Navedite korake za implementaciju i potencijalne koristi za zajednicu.

Slobodno odaberite bilo koju od ovih ideja za daljnje istrazivanje ili mijesajte i kombinirajte elemente iz njih
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nastavnoga sata u odgojno-obrazovnom procesu vise nije uditeljevo, nego pripada programu umjetne
inteligencije, tj. proizvodacu sadrzaja ili vlasniku programa. U buduénosti moze dovesti i do gubitka
dijela satnice koju ucitelji u pojedinim zemljama dobivaju za pripreme nastavnoga sata te u najgorem
slucaju i gubitka radnoga mjesta jer ¢e digitalni i/ili virtulani pomo¢nici/vodi¢i moéi (uz novcanu
naknadu) u velikom dijelu zamijeniti rad ucitelja. Strukovna zanimanja u ovom slucaju bit ¢e zasti¢enija
zbog prakti¢ne izvedbe nastave i vjezbi. Vinay (2023, 4) zakljuCuje da treba osigurati da se ljudski
element poucavanja i u¢enja ne izgubi u tom procesu.

U skladu s izreCenim, Abulibdeh i sur. (2024) kazu da integracija umjetne inteligencije u
obrazovanje izaziva eticke probleme, zahtijeva redizajn kurikuluma, zahtijeva strategije za kontinuirano
ucenje i uskladivanje s industrijskim standardima. Rejeb i sur. (2024) otkrili su izazove povezane s
akademskim integritetom — plagijat i varanje, koji proizlaze iz uklju¢ivanja alata vodenih umjetnom
inteligencijom poput ChatGPT-a u obrazovanju. Shodno tomu, testiranjem ChatGPT-a (2024) po
pitanju teme odrzivoga razvoja vidljivo je da on djelomi¢no pretrazuje i dijeli informacije s nekoliko
mreznih mjesta. Ponekad napiSe ime izvora mrezne stranice, a ponekad kaze da je dobiveni odgovor
dio opéega znanja te da izvor ne postoji. Stoga se moze dogoditi da svi ucitelji i/ili uenici dobiju slicne
ili iste odgovore. U nasem, konkretnom upitu ponudio je tocne odgovore, ali i spajao spojivo
S ne spojivim.

Europska komisja (2024) za zemlje ¢lanice Europske unije donijela je jedinstveni pravni okvir — Akt
0 umjetnoj inteligenciji u kojemu stoji da je visokorizi¢ni slucaj prilikom uporabe umjetne inteligencije
i u podrucju obrazovanja te u strukovnom osposobljavanju u granama koristenja umjetne inteligencije
za evaluaciju ishoda ucenja i usmjeravanje procesa ucenja te u pracenju varanja. U neprihvatljivom
riziku Akta je i uporaba umjetne inteligencije za prepoznavanje emocija na radnom mjestu i u
obrazovnim ustanovama. Izuzetak su medicinski i sigurnosni razlozi (tj. pra¢enje razine umora pilota).
U spomenutim sluc¢ajevima, uporaba umjetne inteligencije nije u skladu s vrijednostima koje ima
Europska unija, posebice jer se kr$e temeljna ljudska prava i stoga e biti zabranjena. Nadalje, u Aktu
je navedeno da ¢e europske organizacije za normizaciju CEN i CENELEC morati do kraja travnja 2025.
godine razviti i objaviti norme za visokorizi¢ne sustave uporabe umjetne inteligencije medu kojima je
i obrazovanje. Uz to, pruzatelji modela umjetne inteligencije moraju imati uspostavljene politike kojima
¢e osigurati da pri izobrazbi svojih modela postuju pravo o autorskom pravu.

Dakle, Europska komisija (2023), Ujedninjeni narodi (2021) i UNESCO (2023) slozni su u mi$ljenju
da treba biti jako oprezan priklikom koristenja alata umjetne inteligencije u odgojno-obrazovnom
procesu. UNESCO (2021, 4) navodi da bi digitalne tehnologije trebale poduprijeti — a ne zamijeniti —
Skole. Rejeb i sur. (2024) naglasavaju potrebu da institucije razviju smjernice i politike za
implementaciju alata umjetne inteligencije u obrazovanju.

Abulibdeh i sur. (2024) kazu i da se postojeca literatura uglavnom usredotocuje na tehnicke i
pedagoske aspekte, Cesto zanemarujudi utjecaj umjetne inteligencije na vaznost obrazovanja za odrzivi
razvoj. To ukljucuje eticke dimenzije povezane sa sadrzajem generiranim umjetnom inteligencijom,
kritickim razmisljanjem ucenika, kompetencijama nastavnika i ucenika, brigom o privatnosti podataka
i potencijalnim pristranostima.

Prilikom koriStenja mobilnih aplikacija na pametnim telefonima obvezno je zastititi sebe i druge od
praéenja lokacije, otkrivanja osobnih podataka, davanja slike lica, otiska prsta i dr. jer svi su umjetni
sustavi podlozni sigurnosnim napadima. Stoga u postavkama treba izmijeniti korisnicke konfiguracije
da ne bi doslo do krade identiteta i osobnih podataka te pracenja ucenika.

2.2. Mikroucenje na YouTube kanalu

Informacijske i komunikacijske platforme koje podrzavaju mikroucenje mijenjaju paradigmu ucenja
u suvremenom dru$tvu. Jedna od mnogih je i YouTube i YouTubeShorts platforma u otvorenom
pristupu. lako joj je prvotna namijena bila i ostala dijeljenje zabavnoga sadrzaja putem videozapisa u
svrhu promocije i postizanja globalne gledanosti, sve ¢e$¢e prenosi i odgojno-obrazovni sadrzaj
namijenjen ucenicima i uciteljima u svrhu informiranja, razmjene iskustava i obrazovanja te
(samo)promocije na globalnoj razini. Kao takva, ima pozitivan utjecaj na odgojno-obrazovni proces.
Grgat (2019, 12) navodi da je to danas jedna od najposjecenijih web stranica u povijesti interneta. S
druge strane na njoj se mogu pronaci videozapisi neprimjerenoga sadrzaja. Uvjet postavljanja
videozapisa je da postavlja¢ ima napunjenih minimalno 18 godina ili da ima minimalno 13 godina i
pristanak roditelja/skrbnika.
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Uz izreceno, nedostatak YouTube-a je zatrpanost reklamnim sadrZajima na videozapisu pa dok oni
traju moze se izgubiti interes za trazenim sadrzajem i Citanjem / gledanjem istoga. Prednost je to $to je
sadrzaj objavljen na YouTube-u i YouTubeShortsu dostupan i vidljiv svim ljudima u svijetu. Ramirez
- Ochoa (2016, 541) navodi da YouTube moZe biti poja¢ivaé intelektualnih moguénosti. Cak i prijenos
uzivo (video improvizirano u trenutku ili kasting), dijeljenje i pisanje komentara u isto vrijeme, gotovo
istom brzinom kao i razmisljanje oznacava drugaciju vrstu obrade od one koju smo dozivjeli prethodnih
generacija, kvalitativna promjena u ljudskom nacinu razmisljanja. Ipak, nedostaje mu veci kontrolni
nadzor postavljenih sadrzaja.

3. Metodologija

Cilj je rada istraziti trend objavljivanja videozapisa o sudjelovanju odgojno-obrazovnih ustanova u
gradu Osijeku u okoli$nim aktivnostima odrzivoga razvoja na YouTube kanalu. Svrha je promicanje
multimedijskoga mikrou¢enja namijenjenoga unapredenju odrzivoga razvoja. Istrazivanjem je
obuhvaceno 17 osnovnih §kola, 18 srednjih $kola i 4 ucenicka doma koji djeluju na podrucju Osijeka.
U skladu s ciljem istrazivanja postavljena su istrazivacka pitanja:

1. Imaju li skole i ucenicki domovi u Osijeku objavijene videozapise na YouTube kanalima o

okolisnoj dimenziji odrZzivoga razvoja?
2. Koji je raspon tema o okolisnom odrzivom razvoju na temelju zadanih aktivnosti objavijen?

Element za procjenu bile su razliCite teme okolisnih odrzivih aktivnosti: voznja klasi¢nim i
elektri¢cnim biciklom na posao i/ili u $kolu i/ili pjeSacenje (odrzivi prijevoz), odrzivo upravljanje
otpadom (recikliranje, kompostiranje, razvrstavanje otpada), razmisljanje i podizanje svijesti o tome
kako moZemo zivjeti odrzivije (pametna kupovina namirnica i odjece, usteda energije, javno kriti¢ko
misljenje), odrzavanje Skolskoga vrta, kvaliteta vode, znaCajnost oceana, prijatelji prirode, Cistoca
gradskih parkova, zelene Citateljske zone, klimatske promjene. Neke od ovih aktivnosti promovira i
UNESCO u 2024. godini te recentna literatura.

Razdoblje provodenja analize bilo je od 28. 6. 2023. do 12. 7. 2023.

4. Rezultati istraZivanja

Provedena analiza pokazala je da 11 osnovnih $kola u Osijeku ima otvoren YouTube kanal sa
sluzbenim nazivom $kole dok ih $est nema. Uoceno je da u osnovnim $kolama, koje nemaju otvoren
svoj sluzbeni kanal na YouTube-u, pojedini ucitelji objavljuju videozapise o skoli u kojoj su zaposleni
na osobnim kanalima. Provedena analiza pokazala je da 12 srednjih $kola ima otvoren YouTube kanal
sa sluzbenim nazivom $kole dok ih Sest nema. Dva kanala u dvije $kole otvorena su s akronimom RCK
(Regionalni centar kompetentnosti) i akronimom sluzbenog naziva skole. Dvije $kole nemaju otvoren
YouTube kanal, a jedna skola ga ima pod skracenim nazivom skole. Kao i u osnovnim Skolama,
provedena analiza pokazala je da pojedini uitelji objavljuju videozapise o $koli u kojoj su zaposleni na
osobnim profilu.

U ucenickim domovima, dva doma imaju otvoren YouTube kanal sa sluzbenim nazivom, dok ih dva
nemaju. Dakle, nema konzistentnosti po pitanju objava putem sluzbenoga YouTube kanala.

Raspon otvaranja sluzbenih stranica osnovnih skola na YouTube kanalu seze od 20. 9. 2012. do 18.
1. 2022. godine. U srednjim $kolama je od 5. 10. 2012. do 23. 5. 2023. godine, dok u ucenickim
domovima od 2019. do 23. 12. 2021. Najveca frekventnost otvaranja YouTube kanala u osnovnim i
srednjim $kolama te u¢eni¢kim domovima bila je u 2020. godini u vrijeme pandemije koronavirusa.

Tabela 1: Okolisne aktivnosti na Youtube kanalu

Ustanova Nemaju Imaju Broj aktivnosti
Osnovna skola 15 2 2
Srednja Skola 18 1 2
Ucenic¢ki dom 4 2 0

Provedena analiza u razdoblju provodenja istrazivanja pokazala je da je broj objavljenih zapisa na
YouTube kanalima osnovnih i srednjih skola te u¢enickih domova malen po pitanju okolisnih aktivnosti
odrzivoga razvoja. U dvije osnovne Skole ukupno je postavljeno samo nekoliko objava — znacajnost
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vode kroz igrokaz i simulacijsku metodu u€enja, eko-$kola, junaci prirode i sl. U samo jednoj srednjoj
Skoli postavljeno je nekoliko objava (videoprezentacija o Svjetskom danu oceana, terenska nastava iz
predmeta Biologije i dr.). To ne znaci da Skole i ué¢enicki domovi ne provode navedene aktivnosti nego
vjerojatno nemaju potrebu za javno dostupnim sadrzajima preko spomenutoga kanala. Tema
obuhvacenih ovim istrazivanjem gotovo nema.

Odrzivi razvoj dio je medupredmetnih i/ili interdisciplinarnih tema u hrvatskom odgojno-
obrazovnom sustavu. Kao takav dio je aktivnoga ili iskustvenog uc¢enje u ucionici i izvan nje. U ovome
radu okoliSna dimenzija odrzivoga razvoja promatrana je kroz meduovisnost s uporabom razlicitih
dimenzija informacijsko komunikacijske tehnologije i mikroucenjem.

Analizirane su okolisne odrzive aktivnosti. One mogu biti proizvod razli¢itih projektnih nastavnih
aktivnosti, istrazivanja, razliCitih oblika odgojno-obrazovnoga rada s ucenicima (npr. terenska i
prakti¢na nastava, projekti, u¢enje na otvorenom u zelenim citateljskim zonama) i dr. U mikroucenju
nerijetko je vazan dizajn i kreativne ideje koje mogu izazivati emociju, izgraditi vlastiti stav i kriticko
misljenje te grupne interakcije. Konkretno, kreiranje i snimanje videozapisa koji je dio mikrouéenja o
nekom od elemenata okolisnoga odrzivog razvoja analiziranih u ovome radu, zahtijeva aktivne metode
ucenja i poucavanja: vr$njacka poduka, Genius Hour metodu (ucenici jedan sat tjedno istrazuju temu
po svom izboru), metoda prvog lica, simulacijska metoda, alati umjetne inteligencije, rasprava, drZanje
govora, prezentacija i dr.

Da bismo poznavali okolisSnu dimenziju, moramo biti okoli$no, tj. ekoloski pismeni, a da bismo je
primjenili u praksi i poboljsali kvalitetu zivota, moramo se ponasati proekoloski. Kalmar i Mari¢ Juri$in
(2023) tvrde da je ekoloska pismenost proglaSena jednim od najvaznijih aspekata ekoloskoga
obrazovanja koje treba uzeti u obzir prilikom upravljanja ekoloskim problemima od 1970-ih. Ekoloska
pismenost predstavlja cilj ekoloSkoga obrazovanja, a proekolosko ponasanje tretira se kao ishod
ckoloske pismenosti.

U kontekstu okolisnih odrzivih aktivnosti na temelju kojih je provedena analiza u ovome radu,
Pantelaki i sur. (2024, 2) tvrde da je promet jedna od aktivnosti koja proizvodi veliku
klasi¢ni bicikl ’zeleni' nacin prijevoza koji, osim u proizvodnji, ne trosi energiju, ne proizvodi emisije,
niti zagaduje zrak. Mozemo zakljuciti, da bi rijeSili negativne ucinke koriStenja automobila,
konvencionalni i elektri¢ni bicikli bio bi okolisno prihvatljiva alternativa. Stoga bi, prema misljenju
Pantelaki i sur. (2024), razvijanje odrzivih navika putovanja u ranoj dobi moglo olaksati usvajanje
zivotnih navika i potaknuti buduce generacije da se ukljuce u odrzivo ponasanje. Iznad svega, povecanje
svijesti o okolisnoj odgovornosti s takozvanim ,,mekim* politikama klju¢no je za ukljucivanje gradana
u aktivno usvajanje odrzivijih navika putovanja. Zapazamo da ucitelji i uenici u ovom slu¢aju moraju
ovladati vjestinom voznje bicikla.

Oyebode (2024) kaze da bi pristupi odrzivom gospodarenju otpadom trebali biti u skladu s prirodom
odredenoga grada jer je kruti otpad sastavni dio svakoga ljudskog drustva. Nastali ¢vrsti otpad glavni
je problem za mnoge vlade diljem svijeta. U zemljama u razvoju intervencije upravljanja krutim
otpadom ukljucuju izgradnju odlagaliSta otpada; koriStenje programa recikliranja i boljih postupaka
odlaganja; nadogradnju tehnologije i dr. U skladu s izre¢enim pojas$njavamo da kruti otpad moze biti
ku¢éni, elektroni¢ki, industrijski, medicinski, gradevinski i opasni otpad.

Proucavana aktivnost bila je i odrzivo upravljanje otpadom (recikliranje, kompostiranje,
razvrstavanje otpada). Ku¢ni ili $kolski ili domski otpad obuhvaca ostatke hrane, papira, plasti¢ne boce,
staklenu ambalazu, ostatke od odrzavanja kuce ili stana, $kole, ucenickoga doma koji se moze
reciklirati, kompostirati i razvrstavati.

U kontekstu aktivnosti odrzavanje skolskoga vrta, Bogut i sur. (2023) kazu da je Skolski/domski vrt
didakti¢ki laboratorij odrzivoga razvoja u kojemu sve struke zaposlenika $kole/doma mogu biti
istraziva¢i. U njemu ucenici i uenice mogu istrazivati, planirati, suradivati, donositi samostalne i
skupne odluke, preuzimati odgovornost i druziti se. Prva dimenzija Skolskoga vrta je odgojno-
obrazovna, druga zdravstvena, trec¢a drustvena, Cetvrta psiholoska, peta okoli$na, Sesta prehrambena,
sedma je ekonomska, osma kulturna.

Analizirana aktivnost je i Cisto¢a gradskih parkova. Mozemo je promatrati kroz prizmu svih triju
dimenzija odrZivoga razvoja (okolisnu, drustvenu i ekonomsku), ali moze joj se dodati i kulturna
dimenzija. Cisto¢i gradskih parkova pridonose ljudi i Zivotinje (nerijetko i kuéni ljubimei). Cistoc¢a
gradskih parkova moze doprinijeti razvoju urbanoga turizma te zdravlju ljudi. Citateljski klubovi mogu
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se odrzavati u gradskim i seoskim parkovima te skolskom vrtu (zelenim citateljskim zonama) ukoliko
su ti parkovi Cisto¢om prikladni za takvu aktivnost.

Isto tako, aktivnost razmisljanje i podizanje svijesti o tome kako mozemo Zivjeti odrzivije (pametna
kupovina namirnica i odjece, usteda energije, javno kriticko misjenje) dio je svih dimenzija odrzivoga
razvoja. U ovoj aktivnosti kriticko bi se miSljenje i1 rjeSavanje izazova najbolje moglo izraziti kroz
(videokonferencijske) debate, panele, okrugle stolove i tribine koje su dio aktivhoga i/ili iskustvenog
ucenja, a snimani sadrzaj je dio mikroucenja. Potrebno je krenuti od individualnoga djelovanja prema
kolektivnom.

Analizirana aktivnost kvaliteta vode utjeCe na sve tri dimenzije odrzZivoga razvoja (okolisnu,
drustvenu i ekonomsku). Na Zalost u svijetu je sve manje pitke vode. Na njezinu kvalitetu i nestaSicu
utjeCu brojni ¢imbenici. Nakhlei sur. (2024) kazu da stanje okoli$a, poznato kao vitalnost ekosustava,
obuhvaca stanje slatkovodnih, morskih i kopnenih ekosustava. Obraduje se kroz nekoliko ciljeva
odrzivoga razvoja, ukljucujuci stanje slatkovodnih resursa (6.3), zastitu i obnovu morskih resursa (14.1,
14.5), ocuvanje bioloske raznolikosti i ekosustava (15.1, 15.5) i promicanje odrzive poljoprivrede i
zemljista koristiti (15.1). Nakhle i sur. (2024) kazu da je stanje danas uvelike ocito i priznato diljem
svijeta da se odrzivost oslanja na ravnotezu izmedu ekonomskoga, druStvenoga, okoliSnoga i
institucionalnoga razvoja, lokalnoga i globalnoga.

Analizirana aktivnost klimatske promjene posljedica su svih gore navedenih elemenata, ali u
negativnim smislu. U ovome radu istrazivani su videozapisi na YouTube-u kroz koncept klimatskih
promjena te sadrzaj otapanja ledenjaka, podizanje razine mora, izumiranje biljnih i Zivotnjskih vrsta,
utjecaj na proizvodnju hrane u poljoprivredi, promjene vremena te utjecaj klimatskih promjena na
zdravlje i zdravstvene poremecaje te lijeenja.

Provedena analiza pokazala je da je u odgojno-obrazovnim ustanovama u Osijeku potrebno
unaprijediti informacijske kanale zbog globalne povezanosti, razmjene znanja o okoli$noj pismenosti i
samopromocije same ustanove. Nacelno gledano, spajanjem nekih alata u programima umjetne
inteligencije i Youtube kanala moZe se posti¢i zavidan rezultat objave videosadrzaja te ustedjeti
vrijeme. To ne zahtjeva velike napore ni pretjerane intelektualne napore jer odabrani program
servira predlozak.

Teoretski i prakti¢no gledano, pomoc¢u programa umjetne inteligencije namijenjenoga za izradu
videosadrzaja, moze se brzo izraditi videosadrzaj. Primjerice, ako nemate ideju, mozete postaviti upit
agentu ili digitalnom pomo¢niku u nekom od programa umjetne inteligencije (ChatGPT, Microsoft
Copilot ili MagicSchool i sl.) i on ¢e vam ponuditi nove ideje koje ucitelji s ucenicima mogu na satu
kriticki procijeniti. Razgovor s modelom ChatGPT 4o ima ogranic¢enje pristupu koje se moZze ponistiti
pretplatom i/ili uz ¢ekanje prolaska vremenske zabrane ograni¢enja njegova koristenja ako je prekrSena
dozvoljena koli¢ina upita. Nov¢ano je ograniCen i pristup naprednoj analizi podataka, ucitavanju
datoteka, viziji i osobno prilagodenim GPT-ovima. Nadogradnja iznosi od 20 do 25 USD mjesecno.
Prilikom registracije na Al ChatGPT, program upozorava korisnika da se povijest razgovora moze
pregledavati ili koristiti za pobolj$anje njihovih usluga (ChatGPT, 2024). Sli¢na situacija je s Microsoft
Copilot-om ili MagicSchool-om. Prema podacima skinutim s MagicSchoolPlus-a (2024), za
pojedinacne pretplatnike na MagicSchool Plus cijene su sljedece: naplacuje se mjesecni pristup: 12,99
dolara, a godisnji (36 % popusta): 8,33 mjese¢no (99,96 USD godisnje), a prema istom Microsoft
Copilot stoji 25 USD mjesecno.

Dobiveni odgovori od agenta ili digitalnog pomo¢nika mogu se primjerice ubaciti u Lumen5
(program umijetne inteligencije za stvaranje videozapisa) za koji je potrebna registracija. U njemu se
moze kreirati kratki videosadrzaj na temelju isjeCaka koje ima u bazi podataka, tj. knjiznici (fotografije,
GIF-ovi, glazba). Omogucava i izravno snimanje glasa te umetanje snimki koje postoje na osobnom
raCunalu. Ima ugradene predloSke za kreiranje videozapisa, a djeluje po principu slaganja ppt
prezentacije. Kad je videozapis napravljen, moze se snimiti i izvesti na osobno racunalo, a potom ga uz
registraciju podi¢i na YouTube kanal. U Lumen5 osnovni model je besplatan, ali nadogradnja se
naplacuje od 19 do 149 USD mjesecno (ovisno u naprednim alatima koje su vam potrebni). Ako je
izradeni videozapis potrebno dodatno urediti, to se moze uciniti u programu umjetne inteligencije
Adobe Premiere Pro, a sedam dana traje probni pristup (Adobe.com, 2024). Za stvaranje ovakvoga
videozapisa i za najneiskusnije osobe potrebno je oko 45 minuta. Videozapisi generirani u nekim od
programa umjetne inteligencije mogu biti kompatibilni s YouTube kanalom.
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| 5. Zakljucak

Potrebe i izazovi suvremenoga drustva diktiraju suvremene kompetencije uditelja i u¢enika. Odrzivi
razvoj je novija medupredmenta i/ili interdisciplinarna tema u nacionalnom kurikulumu te u Skolskim
kurikulumima hrvatskoga odgojno-obrazovnog sustava, ali moze biti i dio godisnjih nastavnih planova
i programa u uceni¢kim domovima. Meduovisan je s uporabom informacijsko komunikacijske
tehnologije 1 mikroucenjem pa je kao takav laboratorij za primjenu aktivnih ili iskustvenih metoda
ucenja i poucavanja.

Provedena analiza pokazala je da veéina osnovnih i srednjih Skola u gradu Osijeku ima otvoren
YouTube kanal sa sluzbenim nazivom $kole. Ono §to iznenaduje jest ¢injenica da dio $kola i u¢enickih
domova nema otvoren YouTube kanal. Oni koji ga imaju, u velikoj vecini nemaju postavljene
videosadrzaje po pitanju okolisnih aktivnosti odrzivoga razvoja na njemu. To ne znaci da Skole i
ucenicki domovi ne provode navedene aktivnosti, nego vjerojatno nemaju potrebu za javno dostupnim
sadrzajima preko navedenog kanala.

Trenutno u Hrvatskoj intenzitet uporabe tehnologije u odgojno-obrazovnom procesu ovisi 0 vrsti
Skola, programima njihova rada, trendovima i izazovima u obrazovanju i suvremenom drusStvu te
spremnosti razvijanja potrebnih vjestina. Mikroucenje, kao dio trendovskih tehnoloskih metoda ucenja
i poucavanja, kroz strukturirani ciljani oblik isporuke brzoga i kratkoga (multimedijskoga) digitalnoga
sadrzaja omoguc¢uje komunikaciju s krajnjim ishodom — razumijevanje biti isporucenoga sadrzaja u
organiziranim i u strukturiranim sustavima e-okruZzenja neovisno o vremenu postavljanja, gledanja i/ili
Citanja zapisa. Dakle, utjeCe na znanje, vjestine i stavove u suvremenom odgojno-obrazovhom radu.
Kao takvo, moze biti i dio promocijskih aktivnosti rada §kole i u¢eni¢koga doma. Umjetna inteligencija
tome moze pomoci, ali i odnemoci. U teoriji, ona bi trebala doprinijeti i dru§tvenoj i okoli$noj dobrobiti
cijele zajednice, no nije uvijek tako! Postoji moguénost da se kroz nju stvori jos veci digitalni jaz jer ¢e
uvijek biti onih ucitelja koji ¢e zbog osobnih interesa biti spremni izdvojiti viSe novca za njezinu
uporabu. U mnogim odgojno-obrazovnim sustavima umjetna inteligencija jos uvijek djeluje u sivoj zoni
jer ne postoje konkretni primjeri standardizacije. Europska komisija se obvezala da ¢e to uciniti
u 2025. godini.

Dimenzije odrzivosti su okoli$na, druStvena i ekonomska, a u novije vrijeme sve je prisutnija i
kulturna. Da bismo poznavali okolisnu dimenziju, moramo biti okoli§no pismeni, a da bismo je
primjenili u praksi moramo se ponasati proekoloski. Konkretno, kreiranje i snimanje videozapisa, koji
je dio mikroucenja, o nekom od elemenata okoli§noga odrzivog razvoja analiziranom u ovome radu,
zahtijeva aktivne metode u€enja i poucavanja: vr$njacka poduka, Genius Hour metodu (ucenici jedan
sat tjedno istrazuju temu po svom izboru), metoda prvog lica, simulacijska metoda, alati umjetne
inteligencije, rasprava, drZanje govora, prezentacija i dr.). Mikroucenje kao metodu u¢enja i poucavanja
ne treba generalizirati jer ovisi o osobnim sklonostima ucenika i ucitelja. Sve ¢ega je previSe moze imati
negativan utjecaj na ljudsku svijest i dovesti do zasi¢enja i pruzanja otpora prema istome.

Shodno tomu, kompetencije koje se zahtijevaju od ucitelja, ali i u¢enika u suvremenom odgojno-
obrazovnom procesu su cijelozivotno uéenje, vjestine koriStenja i implementacije razli¢itih digitalnih
alata u cijelom odgojno-obrazovnom procesu, savijesnost i eticke kompetencije, kriticko misljenje i
rjeSavanje izazova, interdisciplinarno povezivanje sadrzaja i predmeta, kompetencije za odrzivi razvoj
(znanje, vjestine i stavovi, proaktivno djelovanje), a kroz okolisSnu dimenziju i voznja biciklom,
komunikacija s roditeljima, kolegama i Sirom zajednicom. To je moguce posti¢i i preko promocije na
YouTube kanalu.
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MICROLEARNING THROUGH SUSTAINABLE DEVELOPMENT ACTIVITIES IN EDUCATIONAL
INSTITUTIONS

Abstract

Sustainable development is a cross-curricular topic in the curriculum of the Croatian educational
system, and in this paper, we monitor it through its interdependence with information and
communication technology and the concept of microlearning. The aim of this paper is to explore the
trend of publishing videos about the participation of educational institutions in Osijek in environmental
activities related to sustainable development on YouTube, with the purpose of improving it. The
analysis showed that some schools and student dormitories do not have an active YouTube channel.
Those that do mostly do not have any video content related to environmental activities and sustainable
development uploaded. Based on a review of recent literature, we conclude that the competencies
required from teachers and students in the modern educational process include lifelong learning, skills
in using and implementing digital tools, conscientiousness and ethical competencies, critical thinking
and problem-solving, interdisciplinary content and subject integration, sustainable development
competencies (knowledge, skills, and attitudes, proactive action, including environmental aspects such
as cycling), communication with parents, colleagues, and the wider community, which can also be
achieved through promotion on YouTube channel.

Keywords: microlearning, sustainable development, artificial intelligence, schools, student dormitories
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SUPPORTING THE DEVELOPMENT OF THE TEACHING PROFESSION
WITH ARTIFICIAL INTELLIGENCE TOOLS

ZOLTAN CSERNAI

Eszterhdzy Kéaroly Catholic University, Eger, Hungary
csernai.zoltan@uni-eszterhazy.hu

Abstract

Web 3.0 technologies, such as artificial intelligence (Al), Big Data, data mining and machine
learning, are having a significant impact on education (Lengyelné, 2022). The profession of educator
has been valorised as Al tools such as teaching assistants, chatbots, imaging generative Als and
automated content evaluators offer a range of opportunities to improve teaching (Szivak et al, 2020;
Anand et al., 2023). My research aims to explore the use of Al-based tools in education through a
systematic literature review (PRISMA protocol) and to investigate the preparedness of teachers to use
these tools. The results will demonstrate how these tools can support the teaching process and contribute
to the technological development of the teaching profession and to a better understanding of the role of
Al in education (G6gh & Ko6vari, 2022).

Keywords: artificial intelligence in education; Teacher profession; Big Data; PRISMA protocol;
Educational technology

1. Challenges in digital pedagogy
The rapid development of artificial intelligence (Al) is fundamentally changing the world, and

education is no exception. Digital pedagogy presents new challenges and opportunities for teachers,

who must constantly adapt to technological changes.
1. Revaluation of the teaching profession: The spread of Al does not reduce, but on the contrary,
increases the importance of the role of teachers. As Szivak and his colleagues (2020) point out,
the revaluation of the teaching profession has become a central element of education policy. Al
tools do not replace teachers, but help them in their work. The teachers of the future will need
competencies such as critical thinking, creativity, collaboration and problem solving in order to
prepare students for the challenges of a world shaped by Al.
2. Innovative opportunities: Al-based tools offer a number of innovative opportunities for
teachers (Anand et al., 2023). With their help, they can personalize learning, make evaluation
more efficient, and motivate students. Al applications enable differentiated education, which
allows each student to progress at their own pace.
3. Risks for the individual: It is important to emphasize that Al is not a panacea. If education does
not focus on the development of individuals, then people can easily be excluded from areas that
were previously considered the monopoly of the human intellect (Szlits & Namesztovszki, 2023).
Teachers need to help students develop the skills and competencies that will be valuable in the
future.
4. Development constraint: The rapid development of technology forces teachers to constantly
renew themselves (Gogh & Kdévari, 2022). They must be open to new pedagogical methods and
the use of Al tools. Teacher training must also adapt to this change and prepare future teachers
for the challenges of digital pedagogy.
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This article focuses on the pedagogical application of artificial intelligence-based tools, presenting
the opportunities that these tools offer teachers. In the first part of the article, we provide an overview
of the concept of artificial intelligence and its role in education. In the second part, we present the
methodology and results of our research. And in the third part, we describe the most important Al-based
educational tools in detail, and illustrate their application with practical examples.

1.1. Key concepts in the world of artificial intelligence
In order to effectively use artificial intelligence-based tools, it is essential to have a precise
understanding of the key concepts. In the following, we define the most important concepts from the
point of view of the article:
1. Artificial Intelligence (Al): A field dedicated to creating computer systems capable of
performing tasks that typically require human intelligence, such as reasoning, learning, planning,
and creativity (Aswin Kumer et al., 2021; Valadez et al., 2024; Tiwari, 2024).
2. ChatGPT: A state-of-the-art language model developed by OpenAl, designed to facilitate
human-like conversations and perform a variety of natural language processing (NLP) tasks.
(Keshamoni, 2023; Goar et al., 2023; Bhattacharya et al., 2023).
3. Prompt: A message designed to encourage someone to take an action that is possible but not
necessary. Effective prompts should be optional, comprehensible, actionable, purposeful, timely,
unobtrusive, controllable by the user, and user-specific (Herrmann & Nierhoff, 2017; Shi
et al., 2024).

The precise definition and separation of concepts helps teachers make informed decisions regarding
the selection and application of Al tools.

1.2. Artificial Intelligence vs. ChatGPT vs. Prompt

It is important to note that artificial intelligence is not the same as ChatGPT or prompt. Artificial
intelligence is a broader concept that includes language models similar to ChatGPT, but also many other
areas, such as machine learning, image recognition or robotics. Machine learning, for example, allows
computers to learn from data and make decisions independently, while image recognition allows
computers to identify objects seen in images.

Figure 1: The relationship between artificial intelligence, ChatGPT and prompt (Source of the image:
https://www.infodiagram.com/slides/working-with-ai-tools-what-is-chatgpt-prompt/)

ChatGPT is a specific Al application capable of generating human-like texts. ChatGPT can be used,
among other things, to answer questions, translate texts, create summaries, and even write creative
content (e.g. poems, short stories).

A prompt is an instruction or question that we give to ChatGPT in order to get an answer or result.
The quality of the prompt greatly influences the quality of ChatGPT's response. The more accurate and
detailed the prompt, the more relevant and useful the answer we get. For example, if we give ChatGPT
the prompt ,,Write an essay about competency-based education”, we will get a general essay. However,
if we ask ,,Compare the advantages and disadvantages of competency-based education and traditional
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education based on Bloom's taxonomy, with particular regard to higher education”, we will get a much

more specific and interesting result.

| 2. Research steps to support the development of the teaching profession
The aim of the research is to map previous research related to artificial intelligence-based tools in

order to support the development of the teaching profession.

MAPPING RELEVANT
RESEARCH

Identifying previous
research that deals
with the application
of artificial
intelligence in
education.

Using the PRISMA
protocol to analyze
the selected
research, determine
the most important
results and trends.

Grouping the most
common artificial
intelligence-based
educational tools
into categories,

Brief description of
the tools and
presentation of their
characteristics.

Summarizing the
most important
results of the
research, drawing
conclusions and
defining a vision.

Figure 2: Research Steps

The research consists of the following steps:

1. Mapping relevant research: Identifying previous research that deals with the application of

artificial intelligence in education.

2. Analysis of research (PRISMA protocol): Using the PRISMA protocol to analyze the selected

research, determine the most important results and trends.

3. Categorization of Al-based tools: Grouping the most common artificial intelligence-based

educational tools into categories.

4. Description of tools: Brief description of the tools and presentation of their characteristics.
5. Results and conclusions: Summarizing the most important results of the research, drawing

conclusions and defining a vision.

After describing the research steps, let's review the data collection strategy.

| 3. The research’s data collection strategy

In the research, we used the PRISMA (Preferred Reporting Items for Systematic reviews and Meta-
Analyses) protocol for the systematic analysis of the relevant literature. The purpose of the protocol is

to help researchers report systematic
reviews and meta-analyses in a transparent
and comprehensive manner.

Figure 3: Systematic literature review
(PRISMA protocol) (Source of the image:
https://www.aje.com/arc/how-to-create-prisma-
flow-diagram/)

The literature search was carried out in
the EBSCO, SCOPUS and ERIC databases.
The search term  was ,artificial
intelligence”.  During  sampling, a
typical/intensive strategy was used, and the
time dimension ranged from 2014 to 2024.

Identification
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Eligibility
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Table 1: Artificial intelligence in relevant databases

database artificial intelligence

EBSCO 256 (2014 is the first hit)
SCOPUS | 1768 (2014 is the first hit)
ERIC 217 (2016 is the first hit)

The selected studies were analyzed based on the following aspects:
1. Type of study: During the analysis of the type of study, we examined what research methods
were used (e.g. qualitative, quantitative, mixed method), what type of publications they were (e.g.
empirical research article, review article, case study), and in what journal they were published.
2. Educational environment: During the analysis of the studies, we took into account the
educational environment in which the application of artificial intelligence was examined. We
examined at what educational level (e.g. elementary school, high school, higher education) and
in what type of institution the research was conducted.
3. Al tools: We analyzed the artificial intelligence-based tools presented in the studies in detail.
We examined the functions of the tools, the areas of application, as well as the advantages and
disadvantages of the tools in the educational process.
4. Results and effectiveness: We evaluated the results presented in the studies and the
effectiveness of artificial intelligence-based tools in terms of achieving educational goals. We
examined to what extent the tools contributed to improving students' learning outcomes, making
teachers' work more efficient, and developing educational processes.

During the data collection, we identified a number of artificial intelligence-based tools that can be
useful in education. In the following, we present the most important ones.

| 4. Artificial intelligence-based tools in education
Artificial intelligence (Al) is gaining more and more ground in education, offering a number of
innovative tools for teachers and students. Al-based tools can help teachers deliver the curriculum more
effectively, develop students in a personalized way, and automate educational processes.

In our research, we classified the most common artificial intelligence-based educational tools into
the following categories:

1. Adaptive learning, individual learning paths, differentiation tools: These tools allow learners
to progress through the curriculum at their own pace and follow a personalized learning path.
2. Automated content generation: These tools help teachers prepare teaching materials faster and
more efficiently, such as generating presentations, worksheets, and tests.
3. Educational assistants and chatbots: These tools help students learn, for example, by answering
guestions, solving tasks or giving learning advice.
4. Image-generating generative artificial intelligences: These tools are capable of generating
images based on textual descriptions, which can help teachers visualize the curriculum and
students solve creative tasks.
5. Efficiency-enhancing tools: These tools help teachers and students manage their time more
efficiently, for example by automating tasks, organizing information, or facilitating
communication.

We selected two tools from each category for further presentation. The tools are presented with a
short description, examples of use in education, and a sample task.
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Artificial
intelligence-
based tools

Adaptiva'l.aarning, ’ 4 "
individual learning Automated content Educational Image-generating

paths, differentiation generation assistants and generative artificial
: tools chatbots intelligences

ChatGPT Redmenta Education Copilot Canva DeepL Translate

Gemini Quizalize MagicSchool Al Tengr.ai JungleAl

Efficiency-
enhancing tools

Figure 4: Artificial intelligence-based tools in education

4.1.ChatGPT
ChatGPT is an advanced language model developed by OpenAl. The GPT-4 based model is capable
of interactive conversations, generating learning materials, answering questions and supporting
learners. The free and subscription versions are available with different functions.
ChatGPT can be used as an effective tool for teachers for various educational purposes. With the support
of Al, teachers:
1. Content generation: They can quickly create diverse teaching materials, test questions or
creative texts, such as story writing or developing dialogues for fictional characters.
2. Language support: It can provide useful help for language learning, especially in practicing
foreign language texts or correcting texts.
3. Individual learning paths: It enables the creation of learning materials and differentiated tasks
tailored to the needs of individual students, thereby supporting personalized education.

As a further option, ChatGPT can be used for brainstorming, lesson planning, and explaining various
educational concepts in a simplified way to make it easier for students to understand. In addition,
ChatGPT can also contribute to an interactive learning experience, where students can ask questions in
real time and receive relevant answers during the modeled conversation.

Sample task: Create four English language test questions on the topic of medieval history.

Overall, it can be said that ChatGPT is a versatile tool that offers a number of possibilities in
education. With its help, teachers can teach more effectively, and students can receive personalized
support for learning.

4.2.Gemini
Gemini is a language model developed by Google, formerly known as Bard. Gemini is able to
generate text, translate, write code, and solve creative tasks, thereby supporting teachers during the
educational process.
Gemini is especially useful in the following areas:
1. Curriculum development and summarization: Gemini is able to generate tasks at different
levels of difficulty, adapting to the needs of the students, and is also suitable for highlighting the
essence of longer texts, thus supporting the summarization of the curriculum.
2. Support for individual learning paths and learning styles: It enables the creation of
differentiated tasks, taking into account the abilities and different learning needs of the students.
3. Source search and language practice: With its Internet search functions, Gemini offers up-to-
date sources to expand the curriculum, and also supports language teaching with translation and
language tasks.
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Sample task: Write questions about ancient Rome at different difficulty levels - for beginner,
intermediate and advanced students. There should be 2 questions at each level.

Overall, Gemini is a versatile tool that can help educators with curriculum development,
differentiation, and personalized student development.

4.3.Redmenta
Redmenta is a well-known learning support application in Hungary, which is especially popular in
public education.
Recently, it has been expanded with two new Al functions:
1. Al content generator: It allows you to create different types of tasks from any text, including
multiple-choice questions, true-false statements and other practice tasks. This allows teachers to
easily and quickly put together tests or practice materials for students.
2. Chat function: Teachers can set how many questions students can ask the Al on a given topic,
thereby helping individual learning and independent practice. The preset modes ensure that the
Al provides relevant and targeted answers, which can be especially useful during language
practice and deepening the topic.

Sample task: Prepare a worksheet that is related to Sandor Pet6fi's poem ,,Fiistbe ment terv” and
serves to assess students' knowledge and skills.

Redmenta is therefore a tool that not only makes teachers' work easier, but also makes learning more
enjoyable and effective for students.

4.4. Quizalize
Quizalize is a popular quiz creation application that has ChatGPT integration, thus enabling the
creation of quick and customizable quizzes.
The tool offers the following advantages:
1. Quick quiz creation: With the help of Al, Quizalize users can create quiz questions in seconds.
2. Export option: Quizzes can be exported to multiple platforms, such as Kahoot, Quizizz,
Blooket and Google Forms.
3. Varied practice: Quizalize provides varied practice opportunities while keeping students'
attention constantly.
4. Ease of use: The tool simplifies preparation for teachers. They can use the same quiz in many
different learning environments.

Sample task: Generate five questions on the topic of ancient Egypt.

Quizalize is therefore a tool that helps teachers make learning more interactive and enjoyable, while
also saving time.

4.5. Education Copilot
Education Copilot is an artificial intelligence-powered platform that helps teachers create lesson
plans and teaching aids. The service is available with a one-month trial period, then can be used on a
subscription basis.
Education Copilot offers the following functions:
1. Lesson planning: With the help of Education Copilot, teachers can prepare lesson plans quickly
and easily.
2. Task preparation: The tool allows the creation of various tasks for students.
3. Project ideas: Education Copilot gives ideas for creative projects that involve students in
learning.
4. Quiz creation: With the help of the tool, teachers can easily create quizzes to check the
curriculum.
5. Multilingual support: The service is available in 14 languages, so although it is not currently
available in Hungarian, it can be used well with translation tools.
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Sample task: Prepare a detailed lesson plan on the topic of the Solar System for 6th grade students
with the help of Education Copilot. The lesson plan should include a short introduction to the formation
of the Solar System, the main characteristics of the planets, and a short practical task in which the
students make models of the Solar System.

Education Copilot is an innovative platform that helps teachers plan their lessons more efficiently
and creatively, and create more interesting teaching materials for students.

4.6. MagicSchool Al
MagicSchool Al is an artificial intelligence-supported platform that offers a number of educational
tools for teachers. The purpose of the tool is to help in the rapid creation of educational materials, lesson
planning, and the effective measurement of students' preparedness. The Al functions allow teachers to
create an interactive and adaptive learning environment. In addition, MagicSchool Al also promotes the
development of students' Al competencies, with access without registration.
MagicSchool Al offers the following functions:
1. Translation: With the help of MagicSchool Al, teachers can quickly and accurately translate
texts into different languages.
2. Question generation: The tool is able to generate questions related to the curriculum, which
help students understand and check their knowledge.
3. Summaries: MagicSchool Al prepares summaries of longer texts, which makes it easier for
students to highlight the essence.
4. Creating unique prompts: Teachers can create unique prompts with the help of MagicSchool
Al, which help students in creative thinking and problem solving.
5. Raina, the pre-prompted instructional chatbot: Raina offers teaching ideas, behavior
management strategies and resources for teachers' daily work.

Sample task: Find a longer article about ancient Greece on the Internet and copy its text. Use
MagicSchool Al to create a 1000-character summary of it.

MagicSchool Al is a versatile tool that provides comprehensive support to teachers for effective and
enjoyable teaching.

4.7. Canva
Canva is a user-friendly online graphic design platform that allows educators to create professional-
looking visual materials without prior graphic experience. The platform offers plenty of templates for
creating presentations, infographics, posters, flyers and social media content.
Canva is available from a browser, as a mobile application and as a desktop application.
Canva offers a number of artificial intelligence tools in Magic Studio that make graphic design easier
and faster:
1. Background Remover: This tool allows you to remove the background from images with a
single click. This way you can easily highlight the main subject of the image and add a new
background.
2. Magic Eraser: With the Magic Eraser, you can easily remove unwanted objects or details from
images.
3. Magic Edit: This tool allows you to add or replace elements in an image using text prompts.
For example, if you have an image of a classroom but want to add a globe to the image, you can
simply type ,,globe” and Canva will add it realistically to the image.
4. Magic Expand: With Magic Expand, you can expand images beyond their original borders.
This is useful when you need a larger image or want to change the aspect ratio.
5. Text to Image: This tool allows you to generate images from text descriptions. This can be
useful for creating illustrations, visualizing concepts, or stimulating students' creativity.
6. Translate: Canva can translate texts into different languages, which can be useful for creating
multilingual teaching materials.
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Sample task: Place Sandro Botticelli's ,,The Birth of Venus” on the canvas. Use the Magic Expand
function to add new elements to the image. Try different settings of the function and observe how the
image changes under the influence of the generated content.

Canva is a creative and versatile tool that allows teachers to create visual and interesting visual
materials for education.

4.8. Tengr.ai
Tengr.ai is an innovative tool developed in Hungary, specifically designed for educators. The
application specializes primarily in generating images that help illustrate and make the curriculum
interactive.
Tengr.ai offers the following functions:
1. Generating visual materials: Tengr.ai is capable of generating various types of visual materials,
such as infographics, diagrams, and images.
2. lllustrating educational content: The generated images can be used as illustrations for
educational content, such as presentations, worksheets, or quizzes.
3. Customizing the curriculum: With the help of the generated images, teachers can make the
curriculum more visually appealing and adapt it to the needs of the students.

Sample assignment: Create an infographic using Tengr.ai that presents the most important inventions
of the industrial revolution and their impact on society.

With the help of Tengr.ai, educators can easily create visual materials that arouse students' interest
and help them understand the curriculum.

4.9. DeepL Translate
DeepL Translate is an advanced machine translation tool often used in language classes or
multilingual classrooms. DeepL Translate is one of the most advanced machine translation tools, which
provides accurate and context-sensitive translations with the help of artificial intelligence (Al) based
algorithms. The tool excels in producing grammatically and stylistically natural translations, making it
an ideal solution for teachers to translate texts for educational purposes.
Al technology is constantly learning and evolving, allowing for fine-tuning of translation results and
presenting linguistic variations.
DeepL Translate offers the following advantages in education:
1. Accurate translation: DeepL Translate produces accurate and reliable translations that help
students overcome language barriers.
2. Grammatical and stylistic correctness: DeepL Translate stands out especially with its
grammatically and stylistically correct translations, which allows teachers to provide authentic
and understandable teaching materials.
3. Development of language skills: DeepL Translate can help students develop their language
skills, for example in vocabulary expansion and understanding grammatical structures.

Sample task: Select an article in English from the Internet and translate it into Hungarian using
DeepL Translate. Compare the translation with the results of other online translation programs and
observe the differences in terms of accuracy and style.

DeepL Translate is a tool that can be used to overcome language barriers and make information from
all over the world more easily accessible.

4.10. JungleAl

JungleAl is an artificial intelligence-based educational platform that helps teachers create
personalized learning paths for their students. The tool adapts to the individual pace and needs of the
students, so that everyone can progress at their own pace. JungleAl analyzes student data (e.g. test
results, learning style) and makes recommendations for appropriate learning materials, tasks and
learning strategies.
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Sample task: Enter the link of the YouTube video ,,The traveling agent problem - with a heuristic
approach” in the JungleAl application. JungleAI automatically creates a test task series based on the
content of the video. Fill out the test generated by JungleAl.

JungleAl contributes to increasing student motivation and improving the effectiveness of learning
by providing a personalized learning experience.

5. Results, conclusions and vision

The artificial intelligence-based tools identified during the research can be widely used in education
and provide significant support to educators in curriculum development, differentiation, personalized
development of students, and evaluation. The examined tools included chatbots, quiz creation
applications, translation programs, as well as platforms that allow teachers to create images,
presentations and other educational materials.

The use of artificial intelligence tools can motivate students and increase their commitment to
learning. Interactive tasks, personalized learning paths, and diverse learning environments can all
contribute to students acquiring new knowledge in a more experiential and effective way.

Artificial intelligence-based tools are valuable tools in the hands of educators and can contribute to
effective and experiential education. Their application creates new opportunities in the development of
the teaching profession and can help teachers to better understand the individual needs of students and
provide personalized support to them.

In the future, it would be important to design and create a knowledge base, as well as to develop
methodological recommendations, that support educators in the effective application of artificial
intelligence tools. This knowledge base could provide information on the functions, advantages and
disadvantages of various tools, as well as practical advice on their use.
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Abstract

Since the 1970s, a number of disciplines (psychology, economics, communication theory,
educational technology) have been concerned with the identification of key factors related to the process
of adoption of new technologies by different social groups as part of the process of adoption,
elaboration, adaptation and diffusion of innovations. The aim of my presentation is to describe the most
prominent models of technology integration based on a qualitative framework of criteria that | have
developed. In addition, I will present the factors necessary for the success of technology integration in
education, which was achieved by studying and analysing models available in other disciplines. In my
presentation, | will outline the current trends in digital education and attempt to identify its current stage
of adoption.

Keywords: education, digital education, digital transformation, ICT integration, technology integration
models

1. Problem statement

It is a globally accepted fact that the current industrial revolution has led to the digitalisation of many
aspects of our lives, i.e. the emergence of digital (ICT) devices and the associated virtual dimension(s)
through which we consume content. The internet as a medium has become part of our everyday life
(Sziits, 2013) and with it new types of learning environments and new forms of learning support
(Czeglédi, 2018) and competence expectations have changed, with the development of transversal
domains coming to the fore (Kis-To6th, Gulyas and Racsko, 2017; Lengyelné, Racsko and Sziits, 2021)

The year 2023 marked a turning point worldwide, as applications of artificial intelligence became
available to all which, along with the numerous opportunities, also brought fear to the surface,
amplifying the need for a new kind of social adaptability expected by the VUCA world (Sziits, 2020).
The changes brought about by new technological innovations are not new to societies, but in the age of
the information society their pace of development has accelerated, speeding up the time it takes for
adaptation to occur (Sziits et al., 2023)

The changes that take place during digital transformation are inseparable from social conditions (van
Baalen-van Fenema and Loebbecke; 2016; Rhusby - Surry, 2016) and have an impact on all subsystems.

Models related to the adoption of (technological) innovations are present in the fields of
communication theory, psychology, social psychology, economics, but also educational technology and
didactics address the issue of technology adoption in relation to integration models.

The best-known models are related to diffusion theories, which aim to model and explain how an
innovation spreads in society in a population; while elaborational adaptation theories help to understand

L Késziilt ,,A STEM készségek fejlesztését tiamogatd modszertani megUjulas hataron atnyulé 6sszefogassal — DigiTransz 2023-
1-HUO01-KA210-SCH-000157510 c. palyazat tamogatasaval”.
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the intrinsic personal factors related to the acceptance or rejection of an innovation by individuals, as
well as the related social processes (Straub 2009 cited in Niederhauser - Lindstrom, 2018).

The results of diffusion, adaptation and elaboration are the same: they induce change and, in some
cases (e.g. in the case of digitalisation), lead to a paradigm shift in the long run.

It is also interesting to consider the many different senses in which the term innovation can be used.
In a 2009 study, Baregheh et al. developed 60 different definitions of the term ‘innovation', resulting in
the following definition as a result of a meta-analysis: 'Innovation is a multi-step process whereby
organisations transform ideas into new or improved products, services or processes in order to gain an
advantage, compete with other market actors and differentiate themselves from competitors in the
market.' (Baregheh et al., 2009, p. 1334.)

Precisely because of the dynamic nature of change in educational technology, we face a similar
problem of 'confusion of abundance', as there is no single model for integrating new learning tools in
education and understanding the processes involved. Thus, we need to look at theories from different
disciplines to help pedagogues understand how and in what ways to integrate information technology
and digital solutions into their pedagogical work.

| 2. Overview

2.1. The overview of the research

The aim of my research is to identify the factors necessary for the success of ongoing technology
integration in different disciplines, which can be achieved by studying and analysing the models
available in other disciplines.

In this context, | analyse the most significant technology integration models on the basis of a
qualitative criteria framework that | have developed, and I present the factors that are necessary for the
success of technology integration in education, which was led by the exploration and analysis of models
available in other disciplines. In my work, | outline the current trends in digital education.

My sampling procedure was a theoretical-theoretical and multidimensional sampling, in which |
investigated adoption models of innovations and specifically of technological innovations. The models
and theories on which my research was based were selected using the systematic literature review
method and the PRISMA protocol (K&vari, 2024). To analyse them, I used a non-interventional, non-
reactive study, which involved content analysis, using inductive coding.

The studies used to describe the theories and models were organised according to a noncross-
sectional layout, as follows:

Elaboration and diffusion models

e Communication theory aspect:
o The Elaboration Likelihood Model of Persuasion (Petty & Cacioppo,1986)

e Social psychological aspect
o Actor-Network-Theory (ANT) Latour 1987).
o Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975)
o Theory of Planned Behavior (TBP) (Ajzen, 1991)
o Social Cognitive Theory (SCT) (Bandura, 1986)

e Economic aspect:
o Diffusion of Innovation Theory (Rogers, 2003; Rogers, Singhal & Quinlan 2014)
o Disruptive Innovation Theory Christensen, (1997; Christensen & Raynor, 2003)

Technology adoption models:
o SCOT- Social Construction of Technology (Van Baalen , van Fenema & Loebbecke,
2016)
o Technology Acceptance Model (TAM1) (Davis,1989)
Technology Acceptance Model (TAM2) (Venkatesh et al., 2003)
o Unified Theory of Acceptance and Use of Technology (UTAUAT) (Venkatesh et al.,
2003; Venkatesh, Thong & Xu, 2012)

o
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In coding, | formed the following main categories (1) Individual's perspective (2) Nature of technology
(3) Social aspect (4) Individual factors (5) Behavioural intention to use (6) Strategic aspect.
2.2. Results

Indultive coding, followed by the development of the main and subcategories, yielded the following
results.

The adoption of an innovation is dominated by the utility to the individual and the expected benefits
of its application from the individual's perspective, which can be objectified in terms of intellectual,
moral and material benefits. What others think about the innovation and the expected consequences of
its application in the life of the individual are important elements. The degree of trialability, the ease of
use for the individual and the time available for adaptation play a significant role in acceptance.
Whether indirect reinforcement (rewards and punishments) is provided by others also plays a role
(see Figure 1)

Perceived usefulness Individual perspective Degree of trialability

Time available
Evaluative beliefs
Indirect reinforcement round
. (reward and punishment

Expected benefits of application
Normative beliefs

Moral profit

Material profit

Intellectual profit

1. Figure: The elements of model in light of individuals prespective
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When examining the characteristics of the individual, the gender, age and attitude of the subject are
determinant, and psychological aspects are also important (e.g. susceptibility to addictions, importance
of pleasure value, role of external control, and level of anxiety). In addition, the individual's view of
self-efficacy is also reflected (see Figure 2).

Individual factors
Enjoyment value

Technological self-efficacy
Addictions

Level of anxiety
Psychological aspects m
m Individual attitude

2. Figure: The elements of model in light of individuals factors prespective

Individual behaviour in the use of innovations is influenced by the observation of the behaviour of
others, the needs and abilities of users, attitudes towards use, individual norms, motivations, intention
to act, attitude towards use, image of the innovation and first impressions (Figure 3).

Bshaviorallintent for. Use Observing the behaviour of others
Motivation to process
Ability to process

Image of technolo
Attitude to use
.

Intention to act

3. Figure: The elements of model in light of behavioral intent for use prespective
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Besides individual factors, the models also analyse strategic and social perspectives. From a strategic
point of view, the tools and methods needed to achieve attitudinal change, the communication channel
used, the market share distribution, the strategy used and external factors are shown.

Strategic aspect
Market share distribution
Achieving attitude change

Communication channel
Technological strategy

4. Figure: The elements of model in light of strategic aspect

From a societal point of view, the specificities (structure, complexity) of the social groups
concerned, the importance of the innovation for society, its short- and long-term implications and its
environmental impact should be highlighted.

Sacial aspect

Long-term social impacts ] ]
Complexity of society

Relevance to society
_ Environmental impact factors

+

Flexibility of interpretation

Structure of society

5. Figure: The elements of model in light of social aspect
In the case of technology-centred models, the structure of the factors in the adoption models is

somewhat simpler, as attitudes towards use, perceived usefulness, the image of the technology, the
specificity of the relevant social groups and external factors play a role. From the individual's
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perspective, ease of use, psychological aspects and flexibility of interpretation play a role. Also
important are the characteristics of the technology in use and the technological strategy used to capture
it.(See Figure 6.)

Technology adoption models

Perceived usefulness e ’ .
Flexibility of interpretation
Attitude to use
External factors

Characteriétic_s of the technology

In use

6. Figure: The elements of model in light of social aspect

| 3. Overview of current trends in the digital transformation of education

As an experiment, ChatGPT, one of the best known artificial intelligence applications based on a
large language model, was asked "What are the trends in educational technology (EdTech) in the field
of education in 2024?" | consider the answer to the question (prompt) as part of the trend analysis. Of
course, being aware that most of the predictions are speculative, but based on the ongoing
developments, future directions can be sketched,

The following 10 trends have been identified: virtual reality (VR) and augmented reality (AR);
artificial intelligence (Al) in education; online and hybrid learning; gamification; micro-content;
blockchain technology in education; collaborative learning tools; student data analytics - data-driven
learning; ethical and inclusive technology integration.

It is a long-established fact for education professionals that technologies that facilitate personalised
learning have long been present in education (e.g. the emergence of teaching machines in 1920). This
field is greatly facilitated by adaptive systems based on artificial intelligence and machine learning that
take into account (and understand) the individual learning style, abilities and performance of learners
and adapt to individual needs, ensuring personalised learning (Racsko and Kis-T6th, 2019)

Different, new types of learning environments (network-based, blended, online and hybrid) have
become increasingly accepted after the COVID-19 pandemic (Antal, 2023, Sziits és mtsai, 2023) and
have been further developed in many areas in different segments of education to support learning,
ensure learning flexibility and content accessibility (Racsko; Kis-T6th and Gulyas, 2015)

Closely related to this are micro-content based learning solutions, which implement the
modularisation of textbooks into small units, along the appropriate methodology, using appropriate
media content, providing continuous feedback on the progress of learners in the learning process.

The support of collaborative learning through digital tools is a priority, and the role of platforms and
tools to facilitate collaboration between learners and teachers is growing, both because of labour market
expectations and the effectiveness of socio-constructivist learning.

In digitally-based learning environments data-driven learning will play an even greater role, as
schools can exploit the potential of Big Data analytics (data analysis) to gain an even deeper
understanding of areas for improvement in student performance and personalise feedback based on
data-driven assessments. Textbooks of the future can now be the basis for analysing large data sets and
can form an integral part of teacher training.
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The use of blockchain technologies can help with administrative tasks, issuing certificates, checking
and keeping records.

Virtual reality (VR) and augmented reality (AR) applications are important tools for maintaining
motivation, meeting the needs of new generations and experiential education, and can help students to
learn through experience in digital spaces.

Tools and solutions for an ethical and inclusive implementation of digital technology
integration, including data protection, digital equity, accessibility and access provision, will also play
an important role.

In 2023, artificial intelligence will have burst into the public consciousness in the context of
ChatGPT and many people will ask what such a tool can be used for pedagogical purposes (Lengyelné
et al., 2024; Négyesi, 2024),, in the process of learning and teaching. Today, there are predictions that
artificial intelligence (Al) will become an important player in education, a useful "companion™ for
educators, from automating administrative tasks to providing intelligent tutoring systems that offer
personalised learning paths and instant feedback to learners. This is not a replacement for teachers, but
can make their work more effective. The development and use of Al is inevitable and useful, but only
in certain areas.

Below is a brainstorming session on this topic (Bessenyi, 2023).

Detecting and analysing individual learning pathways and later mapping them

Monitoring students' work

Checking content (credibility)

The GPT as an idea generator, as a teacher's assistant

The technology trends outlined above cannot, of course, be adapted in the same way to all
educational fields and contexts, but their application in a pedagogically appropriate way can bring a
number of added values and increase the effectiveness of the learning-teaching process.

4. Conclusions

The integration of new technologies is, as we have seen, a complex process that involves a number
of factors, which, for a wide range of societies, implies systematic and continuous planning and
monitoring.

From the trends presented here, it is clear how the digital transformation of education shares many
common intersections with previous models of innovation and technology adaptation, which in the
context of artificial intelligence in 2024, show patterns that can be applied to effectively integrate it into
the learning-teaching process. Although emphasized in models, it should always be emphasized that it
is not the learning tool (Antal, 2017) , but individual factors and pedagogical goals that are at the heart
of integration (Antal and Stékané, 2015), the tool is just a new opportunity for methodological
innovation (Racsko, 2024)
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