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1. 	 Introduction

The benefits of modern technologies are indisputable. For 
the first time in human history people in any context can become 
educated via ubiquitous mobile learning. 

Information and communication technologies (ICT) are the 
air the youngest generation (Gen Z) has been breathing since 
their birth. They are technically savvy and cannot live without the 
constant access to ICT. Seven-year-old children are comfortable 
navigating an I-pad, computer, or smart phone. An average 
15-year-old child, coming from a  country measured by OECD, 
“had at least 5 years of experience using computers” [1, p. 38]. 
Members of Gen Z  illustrate perfectly the truism that “It’s only 
technology if it happens after you were born” [2]. 

Teachers must recognize the specifics of Gen Z, get prepared 
for them and be aware of the demands that ICT make on their 
time, and their abilities. New ICT empowers teachers to “engage 
students, gather their opinions, measure … and even detect 
plagiarism” [3, p.  47]. ICT have gradually changed all aspects 
of education [4]. One example is the substitution of printed 
textbooks by smartphone applications e.g. in Finnish and Dutch 
schools. 

As is true of many inventions, regardless of the intentions of 
their inventors, the actual production process often ends up in the 

hands of companies aiming at maximizing their own profits [5], 
leading to overuse or misuse, e.g., of food or drugs. Even without 
the profit motive at work, technological developments lead to 
unintended end places, with atomic power as an extreme example. 

The danger of lack of awareness that there is a  potential 
misuse of new ICT is probably even greater due to the sensitivity 
of a child’s being [6]. Though its immediate negative effects may 
be subtle, their influence may take on unpredictable proportions. 
For example, children who spend more than 6 hours daily online 
outside of school are twice more likely to experience loneliness 
than moderate Internet users [1]. 

Many questions arise when working with students and 
technology simultaneously. How should teachers introduce ICT in 
their classrooms in a way that promotes learning? What do their 
young students already know about ICT? What does too much 
ICT look like in the classroom? [7]

Educators vary in their opinions regarding ICT use due 
to their diverse background experience. For illustration, when 
comparing teachers’ use of computer programs, teachers in 
Slovakia use ICT more to review the acquired knowledge, whereas 
in England they develop comprehension and creativity [8]. 
Finnish teachers regard digital competency as being so important 
as their ability to speak their mother tongue [9].
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Most of the mentioned studies were published when Gen 
Z was only beginning to be immersed in ICT as pupils. Though 
thousands of current studies indicate a relatively low influence of 
ICT in a traditional learning context, Hattie [17 and 18] expects 
increasing impact of ICT on the construction of knowledge via 
activating learning activities. As it is impossible to comprehend 
all impacts of new ICT on humans yet [19 and 20], only future 
research will show if negative findings continue to represent the 
realities of learning with ICT.

3. 	Techno-positive attitudes

Though being aware of the dangers of overwhelming digital 
power, techno-optimists see predominantly positive outcomes 
from ICT in education. Since the industrial revolution techno-
utopians have envisioned a  world where machines removed the 
need for humans to work. Interestingly, the techno-dystopians 
have described their technological nightmares for about the same 
length of time. Where the poet, W. Blake, saw “Satanic mills” in 
his 1808 poem, “Jerusalem,” others see a  bright human future, 
made more humane by technology [21 and 22]. Nowadays many 
schools have high expectations from ICT [1]. 

Techno-utopians engage some techno-sceptics’ arguments. For 
example, O’Gorman challenges the concept of digital dementia in 
connection with memory decrease due to heavy use of ICT and 
with the way of its diagnosis (primarily via self-reporting) [19]. He 
argues against the idea of its irreversibility, pointing at a potential 
for brain improvement as in cases of addiction. Instead of rote 
learning and focusing on the deterioration of lower-order thinking 
skill of storing/recalling information [23], techno-optimists are 
enthused over the positive influence of ICT on learning in 
a constructive way [24]. Research among Korean and Taiwanese 
teenaged students shows the increase of their motivation, higher 
thinking skills, and reduction of teachers’ workload due to 
context-aware ubiquitous learning [15, 25, 23].

Another way how to positively process techno-sceptic data 
on alteration of the human mind under the influence of ICT 
is the techno-progressive stance, welcoming the symbiosis of 
technological and societal changes [26], and asking why not to 
perceive the ‘digitally demented’ brain structure as a stage in the 
process of brain enhancement. Of course, strong societies can be 
built only if ICT is used in just ways that benefit all members of 
that society.

Discussing the impact of the Internet on Gen Z’ health, it has 
evidently become a source of information on a healthy lifestyle. 
Watching online sports broadcasts, e.g. of the Tour de France by 
Slovak youth, has had a  real stimulating effect on their cycling 
activity. The recent phenomenon of getting children into outdoor 
physical movements in their search for a  Pokémon is just one 
example of the necessity to find a proper balance in the use of 
technology.

Reflecting the response to the potential of ICT in education, 
there is a continuum of approaches to ICT from techno-sceptical 
to techno-utopian. Our aim is to evaluate both poles in the light of 
research and then to scrutinize them from an ethical perspective.

2. 	Techno-negative attitudes

Techno-sceptics are people who warn against the negative 
influences of ICT upon children. They encourage educators 
to think carefully before becoming overly enthusiastic about 
ICT in education. Although he is more curious than sceptical 
himself, Poster’s work has figured in techno-scepticism [5]. On 
his account, humans perceive information differently when that 
information is mediated by a  screen. By inquiring into how 
information is transformed by the means of its transmission and 
reception, Poster places himself in a  long tradition of observers 
running back to McLuhan, Ellul and Postman, all of whom have 
sounded similar cautions about uncritical use of technology.

Techno-sceptics state that massive use of ICT alters children’s 
brain development and the structure of their abilities to think and 
learn (e.g. to remember facts [10]) as well as behave. Children’s 
multitasking is associated with an increase in their attention 
deficit disorders [11]. To the OECD report [1], the overall impact 
of schools’ investment in ICT has had only limited, even negative 
effects on students’ performance (e.g. in reading, mathematics, 
science, or teaching foreign languages via ICT-assisted drills). 
ICT did not help to bridge the cognitive differences between 
advantaged and disadvantaged students.

Techno-sceptics worry about negative effects of virtual social 
networks on children’s real-life social skills (e.g. to control and 
communicate emotions, solve real problems, find a  partner, or 
prepare for a job [12]). A research into students’ opinions showed 
their need for more human interaction during e-learning studies 
[13]. Researchers point also at a  more frequent emergence of 
stress, insomnia, passivity, obesity or depression in children 
overusing ICT, and thus resulting in lowering their physical 
abilities and health condition [14 and 15].

The most radical techno-sceptics perceive high ICT use at 
a  young age as the cause of permanent damage in children’s 
lives. Based on international research, Spitzer [14] believes 
digital media actually lead to digital dementia (the term coined by 
Koreans [16]); decrease of children’s spontaneity and creativity; 
and increase of technology addictions and of suicidal inclinations. 
He pleads for total exclusion of these media to 18 years of age in 
schools. 

Not all techno-sceptics are so radical. Usually, in their blogs, 
they fight for more careful methodological considerations of ICT 
during lessons planning, and their evaluation. They ask ethical 
questions about the motives of ICT production and its research 
in schools.
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Insufficient ethical preparation of teachers: In our survey, 
only 17 out of 4000 current studies deal with teachers’ motives, 
attitudes, or values. Ethical dilemmas of ICT use are vastly 
neglected both in research and teacher education. Teachers 
should become aware of their motives to use ICT. Either they 
focus on the students’ needs by preparing enjoyable, resourceful 
lessons or they are driven by personal professional, financial 
interests. Some teachers use ICT for its convenience, or out of fear 
of losing popularity among students, or by being pushed to use it 
by their authorities, and stressed out by its demands.

5. 	Recommendations and conclusion

Our aim was to highlight the importance of research and 
ethics of ICT use in the classroom, especially its impact on 
student’s performance. According to OECD, education systems 
could “do more to improve the effectiveness of their investment 
into ICT by being both gradually accepting and sceptical” to ICT 
[1, p. 191]. 

In our classrooms we have encountered struggles finding the 
right balance between ICT use and traditional teaching methods. 
However, this new struggle is not that different from the struggles 
encountered by educators during paradigm shifts in education. 
Contemporary technologies are tools, similar to other educational 
tools, such as writing or textbooks. Every new technology, upon 
its introduction, engenders fears. We included writing just above 
because Plato addressed it in The Phaedrus over 2300 years ago, 
noting the fear expressed by some that people would forget how 
to remember if they could write things down. Humans have 
incorporated many new technologies since the development of 
writing, and each time that process of incorporation required 
negotiating a space between old and new. 

Some teachers struggle to find a balance between bookwork 
and student-to-student engagement. Similarly, teachers, 
administrators and parents must find the right balance when 
using ICT. This takes a  commitment from all stakeholders that 
they will reflect on their student growth goals and how ICT 
supports student learning. Too often assumptions are made that 
ICT will solve educational road blocks, when in reality it takes 
a community of student-focused individuals working together and 
using whatever tools are available to help their students succeed 
both academically and socially. 

Also there is a  need to put all effort into ensuring “that 
teachers have models of ICT use that correspond with each 
teacher’s educational beliefs” [8, p.11]. To turn this vision into 
reality requires paying attention to high-quality teacher education 
and to building teacher professional communities, based on 
constructive discussions, regular tutoring, sufficient hands-on 
experience, and feedback.

We believe that—used correctly—ICT has the potential for 
good in schools. And, the corollary, used wrongly it can do harm. 

Most technophiles are aware of the necessity of thorough 
objective research of ICT influence [27], as well as of the 
requirements (such as adequate time, balance between ICT and 
teaching methods) of successful ICT implementation, attaining 
improvement of students’ learning experience, or deep reading 
skills [28, 29 and 30].

4. 	Ethical reflections

The mere existence of ICT does not present an ethical 
problem. It arises when asking: Who owns ICT? Who has the 
right to use them in children’s lives? Why? To what extent? Every 
question in human life can be framed ethically even though it may 
focus primarily on another dimension. In that sense, educational 
uses of ICT are no different from other areas of human activity. 
Belar appeals to educators using ICT to consider its ethics 
[4]. Taking that advice, we consider it important that teachers 
consider seriously the ethical issues connected with ICT before 
their use in the classroom. They should be granted enough time 
for well-informed preparation, ethical self-reflection and critical 
thinking. 

The core of the ethical question about the level of intensity 
and content provided by ICT in schools is the matter of 
responsibility for the holistic development of each child. Schultz 
ascribes the existence of an ethical problem to situations where 
there is a  tension between the interests of various parties. The 
question is “which highest principle gives value to technologies” 
[31, p.  16]. Schultz associates ethics with the value of things, 
“providing each person with chances” [6, p.  348]. As values in 
cyber space are communicated via new forms of networking, 
humankind has found itself in the state of “educational twilight, 
as there is no new educational model adequate for the new era so 
far” [32, p. 257].

Educators have to realize that the following points must be 
treated as ethical questions:

The issue of power of technologies, of ICT producers and ICT 
owners. It lies in ICT forcing people “to reside in the cyberspace 
influencing their thinking, images and doing” whether they want 
or not [33, p. 257]. So either we can use our technologies or our 
technologies can use us [34].

The priority of children’s needs for safe learning environments. 
Being in the development stage of concrete thinking, or just 
beginning to think analytically, children are not able of ethical 
reasoning to choose appropriate ICT, or to anticipate its dangers 
or benefits [35].

Character of research on ICT: Due to neoliberal pressures, 
research agencies are often controlled by performative or 
economic motives [36]. Of course, a  few organizations have 
put significant effort into finding an objective impact of ICT on 
students.
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on policy-makers to engage in careful ethical reflection before 
adopting new educational technologies.

Some abused the new technologies while others used them for 
human flourishing. So this is why we call on educators, and 
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