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POVZETEK — Cilj tega prispevka je raziskati peda-
goske izzive in priloZnosti v izobrazevanju generacije
Z, prve generacije “digitalnih domorodcev”, ki je
od zgodnjega otrostva izpostavljena digitalni tehno-
logiji. Generacija Z kaze edinstvene znacilnosti pri
ucenju, kot so krajsa pozornost, multitasking in moc-
na povezanost z vizualnimi ter interaktivnimi mediji,
kar zahteva prilagoditev tradicionalnih pedagoskih
pristopov. V prispevku analiziramo, kako tehnologi-
Jja vpliva na njihovo ucenje, poudarek pa je dan na
uporabi personaliziranega ucenja in igrifikacije kot
kljucnih strategij za povecanje angaziranosti ucen-
cev. Poleg tega raziskujemo vilogo druzbenih omrezij
in spletnih platform v izobrazevalnem procesu ter
kako te tehnologije omogocajo sodelovalno ucenje.
Predstavijeni so tudi negativni ucinki stalne pove-
zanosti s tehnologijo, kot sta FOMO (strah pred za-
mujenim) in socialna anksioznost, ter pomen razvoja
pedagoskih strategij za soocanje s temi izzivi. Na
podlagi raziskave so podani predlogi za izboljsanje
pedagoskih metod, ki bolje zadostijo potrebam ucen-
cev generacije Z in omogocajo ucinkovitejse izobra-
Zevanje v digitalno usmerjenem svetu.

1 Introduction
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ABSTRACT — The aim of this paper is to explore the
educational challenges and opportunities in teaching
Generation Z, the first generation of “digital natives”
who have been exposed to digital technology from
an early age. Generation Z exhibits unique learning
characteristics, including a shortened attention span,
multitasking, and a strong preference for visual and
interactive media, which necessitate adjustments to the
traditional pedagogical approaches. This paper analy-
ses how technology impacts their learning, with an em-
phasis on the implementation of personalized learning
and gamification as key strategies for increasing student
engagement. Additionally, it examines the role of social
media and online platforms in the educational process
and how these technologies facilitate collaborative
learning. The paper also addresses the negative effects
of constant connectivity, such as FOMO (fear of missing
out) and social anxiety, and highlights the importance
of developing pedagogical strategies to address these
challenges. Based on the research, guidelines are pro-
posed to improve pedagogical methods in order to better
meet the needs of Generation Z students and enhance
their learning experience in a digitally driven world.

The development of technology and its integration into everyday life have signifi-
cantly changed the way new generations approach learning and education. Generation
Z, comprising young people born between 1997 and 2012, is the first generation to have
grown up with digital technology from an early age (Schroth, 2019). They are “digital
natives” — individuals who have been using technology as a natural tool for communi-
cation, entertainment, and education since childhood. As a result, their learning patterns
and social interactions differ markedly from previous generations, presenting both chal-
lenges and opportunities for educational practice. Digital natives are generations ex-
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posed to digital technology and the internet from an early age. Generation Z, known for
its ability to navigate digital environments effortlessly, uses technology daily in almost
every aspect of life. They communicate via social networks, obtain information through
digital media, and in educational contexts, expect digital technologies to be integrated
into the learning process (Prensky, 2001). Due to their constant exposure to digital me-
dia, this generation processes information and approaches knowledge differently, re-
quiring educational methods to be adapted to meet their specific needs (Prensky, 2001).

Technological advancements, especially in the areas of the internet, smartphones,
and computer technologies, have significantly influenced the educational system. Digi-
tal tools, such as interactive whiteboards, educational apps, and e-learning platforms,
have made educational content more readily accessible. In educational institutions
worldwide, technology is increasingly used to support traditional pedagogical methods
and to develop new learning approaches, such as personalized learning and gamifica-
tion (Wang et al., 2017). The integration of technology provides flexibility and adapt-
ability in the educational process, but also raises questions about how to best utilize
technology to meet the needs of Generation Z students. Studying pedagogical methods
tailored to Generation Z is essential, as this generation has specific characteristics that
shape their approach to education. As digital natives, they have shorter attention spans,
prefer visual and interactive content, and expect immediate feedback (Hassan & Wa-
heed, 2018). Traditional teaching methods, often linear and slower, may not be suitable
for this generation. Therefore, it is crucial to develop and adapt pedagogical methods
that enable active student engagement in the educational process, using technology that
feels natural to them (Schroth, 2019). Research and development of these methods can
significantly enhance the educational experience for Generation Z students, allowing
them to better realize their potential.

The term “digital natives” was first introduced by Marc Prensky in 2001 to describe
generations who have grown up with digital technology as an integral part of daily
life. Digital natives are individuals exposed to computers, the internet, smartphones,
and digital media from an early age, using technology as a natural extension of their
social and educational activities (Prensky, 2001). This group differs from “digital im-
migrants,” older generations who adopted technology later in life. The digital revolution
has also introduced terms such as digital literacy and e-learning. Digital literacy refers
to the ability to understand, use, and create content through digital technologies. It in-
cludes the capacity to search for information, critically evaluate sources, and use online
resources safely and ethically (Ng, 2012). E-learning, on the other hand, represents a
learning process that utilizes digital tools and platforms, either in combination with tra-
ditional methods (blended learning) or as a fully online experience (Brown et al., 2019).

Generation Z, born between 1997 and 2012, exhibits unique characteristics that
shape their approach to technology and learning. This generation is highly reliant on
technology, using digital devices almost constantly for entertainment, communication,
or education (Schroth, 2019). Due to this continuous connectivity, Generation Z tends
to multitask — performing multiple tasks simultaneously — a practice that has become
the norm but also poses challenges for concentration and focus on individual tasks
(Hassan & Waheed, 2018). One of the key characteristics of Generation Z is a shorter
attention span, partly attributed to constant exposure to information via the internet and
social media. A Microsoft study from 2015 suggests that the average attention span is
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now only eight seconds (McSpadden, 2015). Consequently, Generation Z prefers quick,
concise, and visually stimulating materials that are readily accessible on digital plat-
forms. This generation also favors visual media, such as videos and infographics, over
textual content (Turner, 2015).

Pedagogical approaches for working with digital natives, such as Generation Z,
require an understanding of modern learning theories that align with their technological
habits. Constructivism is one of the key learning theories applied to working with this
generation. According to constructivism, learners actively construct their knowledge
through experiences and interactions with the world around them (Vygotsky, 1978).
This approach supports the use of digital tools in education, as it enables students to
explore and develop their knowledge independently through interactive platforms. An-
other relevant theory in the context of Generation Z is the theory of multimedia learn-
ing. People learn better when information is presented through a combination of text,
images, and sound. This theory is especially important for Generation Z, who prefer
visual and multimedia formats for learning (Turner, 2015). Using multimedia materials,
such as video lessons and interactive simulations, can significantly enhance engage-
ment and learning effectiveness for this generation.

One of the main pedagogical challenges in working with Generation Z is their
shortened attention span. Various researchers have shown that constant exposure to
digital content leads to a fragmented way of processing information, making it difficult
to sustain long-term concentration on a single task (Hassan & Waheed, 2018). This
generation is accustomed to quick, concise information through platforms like TikTok
and YouTube, which reduces their ability to focus on complex academic content. A Mi-
crosoft study found that the average human attention span has dropped to eight seconds,
posing a significant challenge for traditional teaching methods (McSpadden, 2015).
Consequently, teachers and professors need to adapt their pedagogical approaches, us-
ing shorter, interactive formats to capture and hold students’ attention.

Generation Z is exposed to a vast amount of information daily through the internet
and social media. This information overload can hinder the development of critical
thinking skills, as young people often consume information without a deeper analysis or
source verification (Bennett et al., 2020). Digital environments, like social media, pro-
mote quick conclusions and superficial reading, reducing opportunities for deeper re-
flection on a topic (Paul & Elder, 2019). The pedagogical challenge lies in encouraging
students to develop critical thinking skills despite information overload. Educational
strategies are needed to guide students toward analytical thinking, source evaluation,
and applying critical thinking in the digital world (Hughes et al., 2019).

Digital communication has become the dominant form of socialization for Gen-
eration Z. While social media platforms enable constant connectivity, research shows
that the quality of social interactions via digital platforms is often lower compared to
face-to-face interactions (Twenge, 2017). This trend can negatively impact the ability to
develop deep, authentic relationships and interpersonal communication skills. Although
digital platforms offer new opportunities for learning and collaboration, there is a risk
of alienation and a lack of emotional connection among students (Turkle, 2015). The
pedagogical challenge is how to integrate online communication into the educational
process while maintaining the importance of social interactions that foster emotional
intelligence and collaborative learning.
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Constant connectivity to technology has brought a range of mental health issues,
including the phenomenon known as FOMO (fear of missing out) and social anxiety.
Generation Z often feels pressure to be constantly present on social media, which can
lead to stress and anxiety (Przybylski et al., 2013). FOMO is linked to feelings of inse-
curity and a constant need for comparison with others, which can impair mental health
and lead to isolation. Studies also show that excessive use of technology, particularly
social media, can result in higher levels of social anxiety and depression among young
people (Twenge, 2017). The pedagogical challenge is how to educate young people
about the negative aspects of excessive technology use and how to integrate mental
health content into the educational process. Providing emotional support for students
and developing strategies to reduce technology-related stress are key components in
working with Generation Z (Beyens et al., 2020).

One of the most significant opportunities that technology offers education is the
possibility of personalized learning. Personalized learning allows content, methods,
and the pace of learning to be tailored to each student’s individual needs. Technology
provides tools that enable differentiation in the educational process, from software that
adapts materials to students’ preferences to analytical tools that track progress and pre-
dict where a student might encounter difficulties (Chen et al., 2020). Digital platforms,
such as e-learning platforms, allow students to access content whenever it suits them,
increasing flexibility and autonomy in learning (Johnson et al., 2019). Furthermore,
personalized algorithms can offer tailored recommendations for further learning, mak-
ing the educational process more efficient and aligned with students’ interests.

Gamification, or the application of game elements in non-game contexts, has be-
come a popular method in education as it motivates students and increases engagement.
Generation Z, in particular, responds well to interactive, dynamic content that includes
challenges and rewards. The use of gamification in educational platforms and apps,
such as scoring systems, badges, and rewards, encourages students to participate more
actively in learning and improves knowledge retention (Bicen & Kocakoyun, 2018).
The use of interactive tools, such as simulations, quizzes, and virtual environments, al-
lows students to experiment and learn through practice, leading to a deeper understand-
ing of complex concepts (Hamari et al., 2016).

Technology facilitates easier collaboration among students, regardless of physical
distance. Collaborative learning in online environments is becoming increasingly im-
portant, especially in the context of globalization and the growing need for collabora-
tion across different cultures and regions. Digital tools such as shared documents, online
forums, and video conferencing allow students to work together on projects, exchange
ideas, and learn from one another (De Laat et al., 2017). This approach fosters the
development of collaborative skills, which are essential for future work environments,
while also helping students develop a deeper understanding of topics through mutual
discussion and problem-solving (Resta & Laferriére, 2015).

Social media and online communities are playing an increasingly significant role
in education, offering new ways to interact, exchange knowledge, and connect with
peers and experts from around the world. Platforms, such as Facebook, Instagram, and
YouTube, are no longer used only for entertainment, but also as resources for learning
and professional development (Greenhow & Lewin, 2016). These tools allow students
to participate in thematic groups, share materials, ask questions, and receive real-time
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feedback. The role of online communities is crucial as they enable continuous learning
outside the classroom, promoting informal learning and the creation of networks for
lifelong education (Veletsianos, 2020).

2 Methodology

Research Objective

The aim of this research was to explore how digital natives (Generation Z) perceive
learning in a digitally driven world, with a particular focus on the pedagogical chal-
lenges and opportunities arising from the use of technology in the educational process.

Hypothesis

The hypothesis was that Generation Z uses technology in a way that significantly
influences their learning preferences, thus highlighting the need to adapt traditional
pedagogical approaches. It was assumed that Generation Z would show a preference for
interactive and personalized learning methods, as well as for digital tools that support
gamification and collaborative learning.

Research Sample

The research sample included students from Generation Z (born between 1997 and
2012) from various educational institutions. The sample consisted of university students
enrolled in educational programs that incorporate digital technologies. Participants in-
cluded students from the University of Zagreb and the University of Osijek, ranging
from first-year undergraduate to second-year graduate students. The sample consisted
of a total of 286 participants, with 144 female and 142 male participants. The average
age of the participants was 22.05 years (SD = 2.39), with a minimum age of 18 years
and a maximum age of 27 years.

Data Collection Methods

Survey/Questionnaire: The survey/questionnaire was conducted in a paper-pencil for-
mat in order to collect quantitative data. The questionnaire consisted of three main sections:
o Demographic Data (age, gender, educational institution, type of education — tradi-
tional, online, hybrid)

o Use of Technology in Learning (application of digital tools, number of hours of
daily technology use for educational purposes)

o Perception of Pedagogical Methods (preferences in teaching methods, importance
of gamification and collaboration through digital tools).
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Research Instrument

The research instrument is based on predefined questions covering demographic
data, technology use, and perception of pedagogical methods. The questions include:
Demographic Data:
o How old are you?
What is your gender?
Which educational institution do you attend?
What type of education do you most frequently use? (Traditional/Online/
Hybrid)
Use of Technology in Learning:
How many hours per day do you use technology for educational purposes?
Which digital tools do you use most for learning?
How much does technology facilitate your learning? (Likert scale 1-5)
o Which apps/games/content do you use for educational purposes?

O o o

O o o

Perception of Pedagogical Methods:

o Do you prefer traditional lectures or digital presentations and interactive
materials?

o How much do you enjoy gamification in learning? (Likert scale 1-5)
How important is collaboration through digital tools for your learning?

o Do you have trouble maintaining focus during online learning? (Likert
scale 1-5)

O

3 Results

The collected quantitative data were analyzed using statistical methods to identify
patterns in technology use and perceptions of pedagogical methods among Genera-
tion Z students. The results were then compared with existing theories on learning and
pedagogical approaches in order to identify the necessary adjustments for working with
Generation Z.

Participants in the study use technology for an average of 5.5 hours per day
(SD = 2.22), which includes the use of mobile phones, computers, laptops, televisions,
and other devices. The time spent on technology ranges from a minimum of 2 hours to
a maximum of 15 hours per day. For educational purposes, participants use technology
for an average of 2.13 hours per day (SD = 1.35), with a range from a minimum of 0 to
a maximum of 7 hours. The data are presented in Table 1.

The most commonly used digital tools for learning in the study were YouTube,
e-Courses, and Google Classroom. YouTube was by far the most frequently mentioned
tool, used by students to access visual and auditory content, such as educational vid-
eos, lectures, and tutorials. e-Courses, platforms specific to individual courses, provide
access to course materials, assignments, and quizzes and were also frequently used.
Google Classroom serves as a central hub for organizing course materials, submitting
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assignments, and communicating with professors and peers. Additionally, social media
platforms like WhatsApp and Instagram allow students to share information, participate
in group discussions, and engage in informal communication about tasks and materi-
als. Many students also frequently use online lectures via platforms such as Zoom and
MS Teams, as well as Google for searching additional information and educational re-
sources. For searching scholarly papers, specialized platforms like Google Scholar and
the domestic database Hrcak are used. Merlin is also popular as a platform with course-
specific teaching materials.

Table 1
Descriptive Indicators of Technology Usage Frequency

Technology Usage Frequency N Min Max M SD

Frequency of Technology 236 200 15.00 550 290
Usage in Hours ' ' ’ '

Frequency of Technology Usage 286 0.00 700 213 135

for Educational Purposes

Additional sources include various websites and databases, such as Scribd, Cour-
sera, Wikipedia, and the Croatian Encyclopedia, which students use to download sup-
plementary materials and scholarly articles. Some students also use tools like ChatGPT
for understanding topics, explanations, and advice related to learning content. In digital
format, students frequently use PDF documents and e-books as substitutes for printed
materials. This wide range of digital tools reflects the importance of video content and
educational platforms in contemporary student learning, with YouTube and e-Courses
being the key resources for self-study and keeping up with coursework.

When asked about the apps, games, and content they use for educational purposes,
participants most frequently mentioned YouTube, which serves as a source of educa-
tional videos, lectures, and tutorials. Duolingo, a language-learning app, was also com-
monly used, as well as quizzes, including platforms like Kahoot and Quizlet, which
enable interactive and fun learning.

In addition to YouTube and quizzes, students often rely on e-Courses and course-
specific platforms, such as Merlin, to access course materials and assignments. Google
Scholar and Hrcak are used for searching scholarly papers and academic literature,
while Microsoft Teams and Zoom are used for following online lectures and group
work.

Some students also use social media platforms like TikTok and Instagram for edu-
cational content, while ChatGPT and similar apps assist with solving assignments and
providing additional explanations. Photomath is used for solving math problems, and
Canva is used for creating presentations and visual content.

Among e-reading apps, the participants mentioned Amazon Kindle and PDF read-
ers, which they use to access e-books and literature. Less common apps, such as Study
Bunny and Flags (for learning flags), were also noted, while Microsoft Office and
Google Classroom are standard tools for organizing and sharing materials.
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This diverse combination of digital tools shows that students use a wide range of
platforms and apps to further enhance their education, with YouTube, Duolingo, quiz-
zes, and e-course platforms being among the most popular choices.

When asked how much technology facilitates or hinders learning, on a Likert scale
where 1 meant “not at all helpful” and 5 meant “greatly facilitates,” the average re-
sponse from participants was M = 3.98 (SD = 0.74).

Perception of Pedagogical Methods

When asked about the preferences between traditional lectures, digital presenta-
tions, and interactive materials, the majority of the participants (58.9 %) expressed a
preference for traditional lectures. Digital presentations were preferred by 16.8% of
participants, while 23.9 % preferred interactive materials.

Table 2
Preferred Teaching Methods

Teaching Methods N %
Traditional Lectures 168 58.5
Digital Presentations 48 16.7
Interactive Materials 68 23.7

In the part of the study related to the perception of pedagogical methods, the par-
ticipants rated how well they responded to gamification in learning, the importance of
collaboration through digital tools, and whether they had trouble maintaining attention
during online learning, using a scale from 1 to 5.

For gamification, the average rating was 3.17 (SD = 0.79), indicating a moderate
preference for gamified learning methods. This value suggests that while students are
not overwhelmingly enthusiastic about gamification, they hold a mildly positive at-
titude toward it.

Collaboration through digital tools for learning received an average rating of 3.26
(SD = 0.90), indicating that students consider collaboration important, although there is
variability in their opinions.

Table 3
Perception of Pedagogical Methods

Pedagogical Methods N Min Max M SD
Gamification 286 1 5 3.18 0.79
Importance of Collaboration 287 1 5 3.26 0.90
Problems with Maintaining Attention 287 1 5 3.27 0.91
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Regarding maintaining attention during online learning, the average rating was 3.27
(SD = 0.91), which suggests that students experience a moderate level of difficulty with
attention in the online environment. The results vary, but the overall average score sug-
gests that attention difficulties are relatively common among the participants.

The analysis of the responses to the open-ended question about the biggest chal-
lenges of using technology in education reveals the key themes that students perceive as
problematic. Below are the most commonly mentioned difficulties categorized.

Problems with Attention and Concentration

Most responses indicate difficulties in maintaining concentration and attention.
Students highlight that social media and other apps are major distractors that interfere
with learning. This theme is related to the fact that digital tools often provide too many
stimuli, making it harder to focus on essential information.

Excessive Amount of Available Information and Unreliable Sources

Students express a concern about the abundance of unverified and inaccurate in-
formation on the internet. They find it challenging to differentiate between accurate
data and misinformation. The unreliability of sources can lead to the spread of false
knowledge and opinions, which is particularly problematic in the educational context.

Digital Literacy and Media Competence

This challenge relates to insufficient knowledge and skills necessary for a proper
use of technology. Many students believe that inadequate media literacy makes it dif-
ficult to distinguish between quality and unreliable sources. Some mention the need to
develop critical thinking skills when searching for information.

Technical Difficulties and Eye Strain

Long periods of screen time cause fatigue, which many students cite as a physical
challenge. Device radiation, eye strain, and focusing issues are some of the physical
symptoms students associate with using technology. There are also mentions of difficul-
ties related to poor internet connection and technical malfunctions, which can disrupt
the continuity of learning.

Reduced Social Interaction and Emotional Connection

Some students feel that technology diminishes the quality of interaction with pro-
fessors and peers. They emphasize the importance of social and non-verbal communica-
tion, as well as human empathy, which is often lacking in an online environment.

Dependence on Technology and Habit of Overuse

Numerous responses indicate that technology can lead to the development of a
habit of relying on quick and easy information, which can undermine the motivation
for independent mental effort and critical thinking. This can be particularly harmful to
developing critical thinking and deep understanding of the material. Overall, students
highlight the need to balance traditional learning methods with the use of technology.
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They suggest that the education system should focus on ensuring reliable sources, pro-
viding education on media literacy, and reducing distractions to maximize the positive
impact of technology on learning.

Table 4
Differences in Teaching Preferences and Attention Difficulties Based on Gender
Variable (@ | e Digerencs | oftteans | el
Traditional —0.209 (282) 0.835 —-0.021 [-0.220, 0.178]
Gamification —0.211 (283) 0.833 -0.020 [-0.205, 0.165]
Collaboration —4.344 (284) 0.000 —0.451 [-0.655, —0.247]
Attention —1.536 (284) 0.126 —0.164 [-0.374, 0.046]

The analysis of the results by gender shows statistically significant differences only
for the variable of Collaboration, where female students attach greater importance to
collaboration through digital tools in learning. This may indicate different preferences
in group work. For the variables of gamification, attention maintenance, and the pref-
erence for traditional versus digital teaching, no significant differences were observed
between genders, suggesting that the effects of gamified approaches and attention chal-
lenges during online learning are similar for both genders.

Table 5
Differences in Teaching Preferences and Attention Difficulties Based on Age

Variable F p
Traditional 1.71 0.071
Gamification 3.82 0.000
Collaboration 3.98 0.000
Attention 7.38 0.000

The results show that the preferences for traditional teaching, digital presentations,
and interactive materials are fairly uniform among the participants, with no statisti-
cally significant differences. However, there are statistically significant differences in
gamification and collaboration: younger participants tend to prefer gamification, while
older participants place more value on collaboration through digital tools. The most
pronounced difference was observed in attention maintenance during online learning,
where younger participants showed significant difficulties, which may point to different
individual factors and experiences with online education.
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4 Discussion

The results of the present study contribute to a deeper understanding of the role of
digital technology in the education of Generation Z. In the context of previously analyzed
studies, these findings offer additional insights into their specific learning characteristics
and how these shape their educational experience. For instance, Alruthaya et al. (2021)
emphasize the importance of understanding the unique educational needs of Generation
Z and recommend the strategic use of digital technologies and hybrid approaches to en-
hance the effectiveness of education in higher education settings. Similarly, the results of
this research show that Generation Z students prefer flexible, digitally supported learning
methods that provide them with greater autonomy in accessing content and activities.
These findings further confirm that the use of digital technologies, such as virtual educa-
tion models and telecollaborative platforms, can positively influence student engagement
and motivation, aligning with the conclusions of Persada et al. (2019).

On the other hand, Tick (2018) notes that Generation Z, despite being digital na-
tives, shows a significant interest in traditional forms of education, particularly through
face-to-face contact with instructors. This is consistent with the findings presented here,
where students expressed a preference for a combination of digital and in-person learn-
ing, emphasizing the value of live interaction. Therefore, these results support a hybrid
approach to education, which utilizes digital tools while retaining the important role of
the instructor, ensuring a holistic educational experience.

Furthermore, the research by Annus et al. (2023) highlights both the benefits and
limitations of digitalization in education, noting that digital tools are not always equally
suitable for all students. This study further emphasizes this aspect, with results suggest-
ing that preferences in the use of digital resources vary depending on the individual
learning styles of students. In line with the findings of Elayan (2022), this research also
underscores the importance of digital literacy for adapting to the labor market and high-
lights the need for further studies to better understand the challenges Generation Z will
face in future professional environments. These findings suggest that the development
of skills in digital environments is crucial, not only in an educational context but also
for successful participation in the workforce.

The results of this study support and extend the conclusions of previous research,
emphasizing the need for a hybrid educational model that integrates the advantages of
digital technology while preserving the traditional, personal dimension of education.

When interpreting these findings, it is important to consider the limitations of the
conducted research. The sample of students who participated in the study limits the pos-
sibility of generalizing the results to the broader population of Generation Z in higher
education, other educational settings, or regions. The results are based on the perceptions
and preferences of the participants, which can be subjective and vary from individual to
individual. Students may prefer digital tools outside of the educational context, but they
may struggle to adapt to digital learning methods. Motivation and personal preferences
can therefore influence the results. Additionally, the level of digital literacy among Gen-
eration Z students can vary significantly, despite their perception as “digital natives.” The
COVID-19 pandemic may also have altered the way students view digital technologies,
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forcing many into fully digital education. This could distort their perception of digital
tools and may not reflect their true preferences under normal circumstances.

The research conducted was focused on short-term outcomes and self-assessment,
without the ability to assess the long-term effects of digital technology on academic suc-
cess, the development of critical thinking, or preparation for the labor market. Longitu-
dinal studies could provide deeper insights into the lasting effects of digital education
on Generation Z.

5 Conclusion

Working with Generation Z in an educational context presents key challenges, but
also opens up new opportunities for innovation in pedagogical practice. One of the great-
est challenges is managing the short attention span of this generation, which requires
adapting teaching methods to their technological habits and preferences for visual and in-
teractive materials. On the other hand, opportunities are evident in the use of technology
for personalized learning and gamification, which can significantly increase student mo-
tivation and engagement. Recommendations for pedagogical practice include adapting
educational methods to the specifics of Generation Z, such as shorter and more dynamic
content formats, as well as applying digital tools that enable collaboration and learning
through practice. It is also important to foster critical thinking and equip students with
the skills to selectively use information in the context of digital overload.

Future research could focus on the long-term effects of using gamification and other
technologies on students’ academic success and well-being. Additionally, it is neces-
sary to explore how the negative effects of constant connectivity to technology, such as
FOMO (fear of missing out) and social anxiety, can be reduced

Dr. Marjan Marino Nincevié, dr. Dunja Juric Vukeli¢

Generacija Z in njihovo ucenje v digitalno usmerjenem svetu

Tehnoloski napredek, zlasti na podrocju interneta, pametnih telefonov in racunalni-
skih tehnologij, je pomembno vplival na izobrazevalni sistem. Digitalna orodja, kot so
interaktivne table, izobrazevalne aplikacije in e-ucenje, so izboljsala dostopnost ucne
vsebine in podprla tradicionalne pedagoske metode. Uporaba tehnologije v izobraze-
vanju omogoca vecjo fleksibilnost in prilagodljivost, vendar hkrati odpira vprasanja o
tem, kako jo najbolje uporabiti za ucence generacije Z. Ta generacija, rojena med letoma
1997 in 2012, ima specificne znacilnosti, ki vplivajo na njihov pristop k izobrazevanju, saj
Je njihova pozornost krajsa, raje uporabljajo vizualne in interaktivne vsebine ter prica-
kujejo takojsnje povratne informacije (Hassan in Waheed, 2018). Tradicionalne metode
poucevanja morda zanjo niso primerne, zato je kljucno razvijati in prilagajati pedagoske
pristope, ki omogocajo aktivno vkljucevanje ucencev v ucni proces (Schroth, 2019).
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Koncept “digitalnih domorodcev” je leta 2001 predstavil Marc Prensky, da bi opi-
sal generacije, ki so odrasle s tehnologijo kot sestavnim delom vsakdanjega Zivijenja.
Digitalna pismenost se nanasa na sposobnost razumevanja, uporabe in ustvarjanja di-
gitalne vsebine, medtem ko e-ucenje predstavlja ucni proces, ki uporablja digitalna
orodja in platforme. Generacija Z je izrazito odvisna od tehnologije in stalno povezana
prek digitalnih naprav, kar vodi v multitasking, ki lahko zmanjsa sposobnost osredoto-
canja na posamezne naloge. Kljucna znacilnost te generacije je krajsa pozornost, kar
je posledica nenehne izpostavijenosti informacijam preko spleta in druzbenih omrezij.
Posledicno generacija Z daje prednost hitrim, jedrnatim in vizualno stimulativnim vse-
binam, kot so videoposnetki in infografike. (Prensky, 2001)

Ucne metode za delo z “digitalnimi domorodci” morajo temeljiti na sodobnih teo-
rijah ucenja, ki se ujemajo z njihovimi tehnoloskimi navadami. Konstrukcionizem, ki te-
melji na aktivnem oblikovanju znanja skozi izkusnje, spodbuja uporabo digitalnih orodij
v izobrazevanju. Prav tako je pomembna teorija multimedijskega ucenja, ki poudarja, da
se ucenje izboljsa, kadar se informacije predstavi z besedilom, slikami in zvokom.

Velik izziv predstavija tudi razvoj kriticnega razmisljanja v digitalnem okolju, saj
mladi pogosto sprejemajo informacije brez globlje analize (Bennett idr., 2020). Druz-
bena omrezja spodbujajo hitre zakljucke in povrsinsko branje, kar zmanjsuje refleksi-
jo (Paul in Elder, 2019). Pedagoski pristopi morajo vkljucevati strategije, ki ucence
usmerjajo k analiticnemu razmisljanju in preverjanju virov. Digitalna komunikacija je
postala previadujoca oblika socializacije, kar vpliva na kakovost socialnih interakcij.
Raziskave kazejo, da so odnosi, vzpostavljeni prek digitalnih platform, manj poglobljeni
kot osebni stiki. To lahko negativno vpliva na razvoj empatije in medosebnih spretnosti.
Vzpostavijanje ravnovesja med uporabo digitalnih orodij in spodbujanjem socialnih
interakcij je kljucni pedagoski izziv.

Cilj raziskave je bil raziskati, kako “digitalni domorodci” (generacija Z) dojema-
Jjo ucenje v digitalno vodenem svetu, s posebnim poudarkom na pedagoskih izzivih in
priloznostih, ki izhajajo iz uporabe tehnologije v izobrazevalnem procesu. Hipoteza je
bila, da generacija Z uporablja tehnologijo na nacin, ki bistveno vpliva na njihove ucne
preference, kar poudarja potrebo po prilagoditvi tradicionalnih pedagoskih pristopov.
Predpostavijalo se je, da bo generacija Z dala prednost interaktivnim in prilagojenim
ucnim metodam ter digitalnim orodjem, ki podpirajo igrifikacijo in sodelovalno uce-
nje. Vzorec raziskave je vkljuceval Studente generacije Z iz razlicnih izobrazevalnih
ustanov. Sestavljali so ga univerzitetni Studenti, vpisani v izobrazevalne programe, ki
vkljucujejo digitalne tehnologije. Udelezenci so bili Studenti z Univerze v Zagrebu in
Univerze v Osijeku, in sicer od prvega letnika dodiplomskega do drugega letnika podi-
plomskega studija. Vzorec je skupno obsegal 286 udelezencev, od tega 144 Zensk in 142
moskih. Povprecna starost udelezencev je bila 22 let.

Vprasalnik je zajemal demografske podatke, kot so starost, spol, izobrazevalna
ustanova in vrsta izobrazevanja (tradicionalno, spletno ali hibridno). Nadalje se je z
njim raziskovalo uporabo tehnologije pri ucenju, vkljucno z uporabo digitalnih orodij
ter Stevilom ur dnevne uporabe tehnologije za izobrazZevalne namene. Prav tako se je
ugotavljalo percepcijo pri pedagoskih metodah, pri cemer je bil poudarek dan na pre-
ference glede ucnih metod ter pomen igrifikacije in sodelovanja prek digitalnih orodij.
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Najpogosteje uporabljena digitalna orodja za ucenje v tej raziskavi so bila YouTu-
be, e-tecaji in Google Classroom. YouTube je bil dale¢ najpogosteje omenjen, saj ga
Studenti uporabljajo za dostop do vizualnih in avdio vsebin, kot so izobrazevalni videi,
predavanja in vodici. E-tecaji, platforme, specificne za posamezne predmete, omogoca-
Jjo dostop do ucnih gradiv, nalog in kvizov ter so prav tako pogosto uporabljeni. Google
Classroom sluzi kot osrednje vozlisce za organizacijo ucnih gradiv, oddajo nalog ter
komunikacijo s profesorji in sosolci. Poleg tega druzbena omrezja, kot sta WhatsApp
in Instagram, Studentom omogocajo deljenje informacij, sodelovanje v skupinskih raz-
pravah in neformalno komunikacijo o nalogah in ucnih vsebinah. Mnogi Studenti se
pogosto posluzujejo tudi spletnih predavanj prek platform, kot sta Zoom in MS Teams,
ter spletnega iskalnika Google za iskanje dodatnih informacij in izobrazevalnih virov.
Za iskanje znanstvenih clankov uporabljajo specializirane platforme, kot sta Google
Scholar in domaca baza Hrcéak. Priljubljena je tudi platforma Merlin, ki ponuja pred-
metno specificna uc¢na gradiva. Dodatni viri vkljucujejo razlicne spletne strani in baze
podatkov, kot so Scribd, Coursera, Wikipedia in Hrvaska enciklopedija, ki jih Studenti
uporabljajo za prenos dodatnih gradiv in znanstvenih clankov. Nekateri Studenti upo-
rabljajo tudi orodja, kot je ChatGPT, za razumevanje tem, razlage in nasvete, povezane
z ucnimi vsebinami. V digitalni obliki pogosto uporabljajo PDF-dokumente in e-knjige
kot nadomestek za tiskana gradiva. Ta Sirok nabor digitalnih orodij odraza pomen video
vsebin in izobrazevalnih platform v sodobnem ucenju Studentov, pri cemer sta YouTube
in e-tecaji kljucna vira za samostojno ucenje in sledenje studijskim obveznostim.

Pri vprasanju o aplikacijah, igrah in vsebinah, ki jih uporabljajo za izobrazeval-
ne namene, so udelezenci najpogosteje navedli YouTube kot vir izobrazevalnih videov,
predavanj in vodicev. Pogosto uporabljajo tudi aplikacijo Duolingo za ucenje jezikov
ter kvize, vkljucno s platformami, kot sta Kahoot in Quizlet, ki omogocata interaktivno
in zabavno ucenje. Poleg YouTuba in kvizov se Studenti pogosto zanasajo na e-tecaje in
predmetno specificne platforme, kot je Merlin, za dostop do ucnih gradiv in nalog. Za
iskanje znanstvenih clankov in akademske literature uporabljajo orodji Google Scholar
in Hréak, medtem ko sta Microsoft Teams in Zoom priljubljeni orodji za spremljanje
spletnih predavanj in skupinsko delo. Nekateri Studenti za izobrazevalne namene upo-
rabljajo tudi druzbena omrezja, kot sta TikTok in Instagram, medtem ko jim ChatGPT in
podobne aplikacije pomagajo pri resevanju nalog in dodatnih razlagah. Photomath se
uporablja za resevanje matematicnih problemov, Canvo pa za oblikovanje predstavitev
in vizualnih vsebin. Med aplikacijami za e-branje so udelezenci omenili Amazon Kindle
in PDF-bralnike, ki jih uporabljajo za dostop do e-knjig in literature. Manj pogoste
aplikacije, kot sta Study Bunny in Flags (za ucenje zastav), so bile prav tako omenjene,
medtem ko sta Microsoft Office in Google Classroom standardni orodji za organizacijo
in deljenje gradiv. Ta raznolika kombinacija digitalnih orodij kaze, da Studenti upo-
rabljajo Sirok spekter platform in aplikacij za izboljSanje svojega izobrazevanja, pri
cemer so YouTube, Duolingo, kvizi in e-tecaji med najbolj priljubljenimi izbirami.

Pri vprasanju o preferencah, kjer so lahko izbirali med tradicionalnimi predavanyji,
digitalnimi predstavitvami in interaktivnimi gradivi, je vecina udelezencev (58,9 %) dala
prednost tradicionalnim predavanjem. Digitalne predstavitve so bile izbira 16,8 % ude-
lezencev, medtem ko jih je 23,9 % raje uporabljalo interaktivna gradiva. V delu raziska-
ve, ki je preuceval percepcijo pedagoskih metod, so udelezenci ocenili svoj odziv na igri-
fikacijo pri ucenju, pomen sodelovanja prek digitalnih orodij ter sposobnost ohranjanja
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pozornosti med spletnim ucenjem. Rezultati kazejo zmerno naklonjenost igrificiranim
ucnim metodam, pri cemer imajo Studenti do tega pristopa rahlo pozitiven odnos. Sode-
lovanje prek digitalnih orodij so na splosno ocenili kot pomembno, ceprav so se mnenja
razlikovala. Ohranjanje pozornosti med spletnim ucenjem se je izkazalo za pogost izziv,
saj odgovori kazejo na zmerne tezave pri osredotocanju v digitalnem ucnem okolju.

Analiza odgovorov na odprto vprasanje o najvecjih izzivih uporabe tehnologije v
izobrazevanju izpostavija kljucne teme, ki jih Studenti zaznavajo kot problematicne. Ve-
¢ina odgovorov izpostavlja teZave pri ohranjanju koncentracije in pozornosti. Studenti
poudarjajo, da so druzbena omrezja in druge aplikacije glavni moteci dejavniki, ki ovi-
rajo proces ucenja. Ta tezava je povezana s tem, da digitalna orodja pogosto ponujajo
prevec drazljajev, kar otezuje osredotocanje na bistvene informacije. Studenti izraZajo
tudi zaskrbljenost zaradi obilice nepreverjenih in netocnih informacij na spletu. Tezko
Jim je razlikovati med verodostojnimi podatki in dezinformacijami. Nezanesljivost vi-
rov lahko vodi do Sirjenja napacnih znanj in mnenyj, kar je Se posebej problematicno v
izobrazevalnem kontekstu. Studenti na splosno poudarjajo potrebo po ravnovesju med
tradicionalnimi ucnimi metodami in uporabo tehnologije. Menijo, da bi se izobrazeval-
ni sistem moral osredotociti na zagotavljanje zanesljivih virov, izobrazevanje o medijski
pismenosti ter zmanjsanje motecih dejavnikov, da bi ¢im bolj povecal pozitiven vpliv
tehnologije na ucenje.

Analiza rezultatov po spolu kaze statisticno znacilne razlike le pri spremenljivki so-
delovanje, kjer Studentke pripisujejo vecji pomen sodelovanju prek digitalnih orodij pri
ucenju. To lahko kaze na razlicne preference pri skupinskem delu. Pri spremenljivkah
igrifikacija, ohranjanje pozornosti ter dajanje preference tradicionalnemu in digital-
nemu poucevanju ni bilo opaziti pomembnih razlik med spoloma, kar nakazuje, da so
ucinki igrificiranih pristopov in izzivi pri ohranjanju pozornosti med spletnim ucenjem
podobni pri obeh spolih.

Rezultati kazejo, da so preference med tradicionalno poucevanje, digitalne pred-
stavitve in interaktivna gradiva dokaj enakomerno porazdeljene in glede na udelezence
tudi ni statisticno pomembnih razlik. Vendar pa so bile statisticno znacilne razlike ugo-
tovljene pri igrifikaciji in sodelovanju: mlajsi udelezenci so bolj naklonjeni igrifikaciji,
medtem ko starejsi vecji pomen pripisujejo sodelovanju prek digitalnih orodij. Najbolj
izrazita razlika se je pokazala pri ohranjanju pozornosti med spletnim ucenjem, kjer so
mlajsi udelezenci izkazali vecje tezave, kar lahko kaze na razlicne individualne dejavni-
ke in izkusnje z izobrazevanjem na daljavo.

Delo z generacijo Z v izobrazevalnem kontekstu prinasa kljucne izzive, hkrati pa od-
pira nove priloznosti za inovacije v pedagoski praksi. Eden najvecjih izzivov je obvilado-
vanje kratkotrajne pozornosti te generacije, kar zahteva prilagoditev ucnih metod njiho-
vim tehnoloskim navadam ter preferencam do vizualnih in interaktivnih gradiv (Hassa in
Waheed, 2018). Po drugi strani pa tehnologija ponuja priloznosti za prilagojeno ucenje
in igrifikacijo, ki lahko bistveno povecata motivacijo in angaziranost Studentov.

Priporocila za pedagosko prakso vkljucujejo prilagoditev izobrazevalnih metod
specificnostim generacije Z, kot so krajse in dinamicne oblike vsebin, ter uporabo digi-
talnih orodij, ki omogocajo sodelovanje in ucenje skozi prakso. Prav tako je pomemb-
no spodbujati kriticno misljenje in opremiti Studente z vescinami selektivne uporabe
informacij v kontekstu digitalne preobremenjenosti. Prihodnje raziskave bi se lahko
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osredotocile na dolgorocne ucinke uporabe igrifikacije in drugih tehnologij na akadem-
ski uspeh in dobrobit studentov. Poleg tega je potrebno raziskati nacine za zmanjsanje
negativnih ucinkov stalne povezanosti s tehnologijo.
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