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Academic Prof. DDDr. Habil. ALEXIOS PANAGOPOULOS            Pregledni rad 
                                                                                                           UDK 327.7/.8:007.52(38) 
 
 

HUMANITY BEFORE THE CHALLENGE OF ARTIFICIAL 
INTELLIGENCE IN GREECE 

 

Summary 

Artificial intelligence and its applications constitute a new reality in the new digital 
transformation of human society. Human-designed software systems act by perceiving their 
environment through data acquisition. The new technology has also been characterized by 
negative connotations, i.e. ethical issues and risks or threats arising from its use. Beyond the 
context, trends, application perspectives and benefits for society, we point out the danger that 
comes from the new order of things and the upcoming electronic government, of a world leader 
where human and constitutional rights are likely to be diminished or fatally wounded. The 
machines that will surpass us in intelligence and few will control them, will easily be able to 
rule all humanity like a small game. In Greek law, the main source of guilt is tort liability, 
where there is no legal framework for the case of damage caused by an artificial intelligence 
system. It is right that citizens should be included in determining the moral, legal, 
social/economic and cultural strategies that will shape the future, directly or through open 
consultation. 

Keywords: Artificial intelligence, Constitutional benefits and risks, New Order, E-governance 

 

 
 

 
Rezime 

Umjetna inteligencija i njene primjene predstavljaju novu stvarnost u novoj digitalnoj 
transformaciji ljudskog društva. Softverski sistemi dizajnirani od strane ljudi djeluju tako što 

korišt
-uprave, svjetskog lidera u kojem 

poput male igre. U gr kom zakonu, glavni izvor krivice je odgovornost za delikt, gdje ne 
postoji pravni okvir za slu aj štete uzrokovane sistemom vješta ke inteligencije. Ispravno je da 
gra ani budu uklju eni u odre ivanje moralnih, pravnih, socijalnih/ekonomskih i kulturnih 
strategija koje e oblikovati budu nost, direktno ili putem otvorenih konsultacija. 

 Umjetna inteligencija, ustavne koristi i rizici, novi poredak, e-uprava 
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Introduction. 

Artificial intelligence and its applications constitute a new reality in the new digital 
transformation of human society. The new daily life of Western societies is evolving in a way 
that is not always visible or immediately perceptible. In recent years the development and 
evolution of artificial intelligence has been spectacular, while the European Commission 
expects that by the year 2025 the economic impact of knowledge work, robots and autonomous 
vehicles will reach between 6.5 and 12 trillion per year. 

Human-designed software or hardware systems act by perceiving their environment through 
data acquisition, interpreting the collected structured or unstructured data, and having the 
ability to make knowledge-based reasoning or process the information extracted from this data, 
and decide what is the best practice they should use to achieve the given goal. 

The new technology has been characterized by scholars and as the new electricity, its concept 
and applications are accompanied by negative associations and connotations, i.e. ethical issues 
and risks or threats arising from its use. The view that it constitutes a generalized threat to 
democracy, the state and fundamental constitutional rights poses serious risks to privacy and 
the protection of personal data and even to the right to work. Scientists and businessmen have 
expressed the opinion that the full development of artificial intelligence poses a threat to 
humanity and that it may even mean the dangerous mutation of the human species. 
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In recent years, the applications of artificial intelligence that call them for the common good, 
i.e. "Artificial Intelligence for Social" and the benefit of humanity, have been steadily 
emerging. But, on the other hand, there is talk of a modern dangerous barbarism. The United 
Nations has created a platform for artificial intelligence, the "AI for Good Global Summit", in 
order to promote dialogue on its beneficial use and identify practical applications to accelerate 
progress on the United Nations Sustainable Development Goals, while developing the 
partnerships needed for these applications to have global impact and security. 

(I.) 

The World Summit on the Common Good started in 2017 and is held annually in Geneva. By 
artificial intelligence is meant any technology that mimics human intelligence. The dynamic in 
modern liberal democracies theoretically moves for the "common good" and refers mainly to 
a range of infrastructures, material, cultural or institutional. Among others, the road system, 
police protection and public safety, courts and the judicial system, public schools, museums 
and cultural institutions, public transportation, civil liberties such as freedom of speech and 
freedom of cooperation, clean air, clean water, national defense. 

The philosophical conception of the common good is best understood as part of an integrated 
model of practical reasoning among members of a political community. For political 
philosophy the common good is an important concept because it relates to the dimensions of 
public and private life in social life. The multiplicity of conflicting views and interests emerges 
to address social issues and improve social welfare. Research that has a social impact 
sometimes happens that it is not necessarily always positive. Any weaknesses create various 
risks such as unexpected failures, missed opportunities and unnecessary interventions. 

The United Nations General Assembly (September 2015) adopted the "Sustainable 
Development Goals", ranging from responding to humanitarian crises and curing cancer to 
tackling climate change and promoting just, peaceful and inclusive societies. Global issues that 
concern society such as the environment, energy, food, terrorism, etc., cannot be solved by 
individual actions without the integration of modern technological systems. 

 Our aim here is not only to outline the context, trends, implementation prospects and benefits 
for society, but also to point out the danger coming from the new order and the upcoming e-
governance of the world leader where human and constitutional rights likely to be diminished 
or mortally wounded. 

The president of the Greek foundation "Stavros Niarchos" talked about artificial intelligence, 
the opportunities but also the challenges that artificial intelligence brings. As well as the 
consequences of Covid-19, after the first global health crisis in the history of mankind, with 
approximately more than 200 million cases, with approximately 4 million deaths, as if the 
whole world was in a global battlefield of Armageddon. This is a true global biological war, 
taking place on a global scale. What are the powerful people of the earth preparing for us again 
in the future? 

Some weaknesses became visible and appeared all over the world, such as the lack of 
leadership, proper coordination, social and economic injustices, the lack of trust in institutions 
worldwide and the absence of states to operate defensively autonomously and independently, 
etc. And while mental health is becoming very important today and even though we discuss it 
with experts from all over the world, few measures are taken. Are we ready for Humanity and 
artificial intelligence that will have come by the year 2035 at the latest. 
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Perhaps a great world Shock will help this new order for the new age. Are we better prepared 
today for the next epidemic or the next biological war? The new age of the new world order 
brings both the complete new "digitalization" and the end of the era of "industrialization" as 
we knew it, with its advanced versions in the last two centuries. 

Certainly artificial intelligence can help us live a better life, but it carries challenges and risks 
of a new atomic bomb. How we deal with the danger will determine whether humanity will 
still be able to have a right to human speech in the world of tomorrow. A few years ago we put 
a lot of emphasis on IQ, but I think that this value has weakened, the return to the basics, to 
human and emotional intelligence is in the so-called EQ. 

As Christopher Hitchens said in 2003 at the end of his foreword to a reprint of Aldous Huxley's 
Brave New World, "there is no escape from stress and struggle", but we can still fight together, 
for a better tomorrow, for all humanity and help each other, to remain Human, for the 
improvement of education, health care, justice and Law, decency and humanity. 

The challenge and risk of artificial intelligence brings new risks that need to be delineated. If 
we augment our intelligence with artificial intelligence, then many of the technologies we 

the most important researchers in the field in the year 2015 in Puerto Rico and is the author of 
the enlightening essay: "Life 3.0, What it will mean to be human in the age of artificial 
intelligence". His book was added to the New York Times list in the summer of 2017. He is 
the co-founder of the Institute for the "Future of Life", an initiative that received funding from 
the entrepreneur of "Silicon Valley", Elo
develop beneficial and safe artificial intelligence. 

But maybe some will create a global dangerous nightmare with an unprecedented global 
dictatorship. A new world leader may emerge through e-government and the new order of 
things. They may still make a future where people will be exterminated to be few or live those 
horrors that Orwell also wrote about in his book. Although they can turn planet earth into a 
planet of prosperity, will they? 

And if they manage to build machines that will surpass us in intelligence, then those who will 
control them, will be able to easily control all of humanity like a little toy. If, for example, you 
tell your future vehicle to take you to the airport as fast as possible and you get there vomiting, 
you will say: "no, no, that's not what I meant", and the vehicle will say in its robotic voice: " 
that's exactly what you asked for"! Then, you will appreciate how difficult it is to make 
machines understand and feel what you really wanted as a Human. 

They've reported that Cambridge Analytica is being used to influence even political elections, 
and if one day we do build superhuman intelligence, I imagine there will be plenty of people 
on this planet who wouldn't want to be held responsible for it, because they would essentially 
become responsible for you and me too. "If we make an entity that's much smarter than us, it 
will be like we've created a new life form," Tegmark says. Which laws, which principles of 
law will govern them and which judges will judge them, with which code of legal application? 

(II.) 

The video of the Slaughterbots being shown at the United Nations to talk about some sort of 
lethal weapon, let's hope we never actually see that. It's easy with AI to get small drones the 
size of a small box that will have GPS and facial recognition software that you can program 
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them to kill e.g. white people or black people, or certain types of people, to assassinate your 
ex-girlfriend, or your political opponents, and what will be horrible about these new weapons 
is that they will become incredibly cheap and largely anonymous. 

We can avoid this future by pushing for an international ban on lethal autonomous weapons, 
autonomous killer robots. This means that citizens, even in Greece and everywhere else, should 
ask the politicians to ban them. So far only 25 countries have supported the ban, including 
China, but not Greece. I hope that looking back we will see artificial intelligence as a source 
of new social solutions to global problems and not as a source of cheap and anonymous means 
of murder. 

In the new "dictionary of terms" for artificial intelligence in English and Greek, it is known 
that in the next decade one of the trends that will dominate will be our relationship with 
intelligent machines and the impact of artificial intelligence in all its aspects our daily life. Over 
16 trillion USD is expected to be added to global GDP from applications (AI) by 2030. 

Since 1936, the English mathematician Alan Turing introduced the Turing machine, as a model 
of computation that caused the development of informatics and computers. In 1950, he himself 

ancient Greek philosopher Empedocles were alive today, perhaps he would add to his four 
elements earth, water, air and fire, which are taught in ancient Greek classical thought, he 
would perhaps add a fifth, data. Where data will make the difference. 

The unlimited data that man produces and that through machine learning and the power of 
computers, results in "smart" applications. The forms of employment, manual or intellectual, 
that we humans have been accustomed to since the beginning of our ancient history, will now 
be overturned. The Western world is largely shaped by the idea of the Work Ethic, perhaps 
within Protestant ideals, about employability. The American dream has become entrenched in 
the consciousness of most people in the modern world. 

And while Copernicus banished man from the center of the Universe, Freud grounded him as 
not having absolute mastery over his own mind. Our world is definitely changing. Inside a 
modern car manufacturing plant today we will marvel like a wonderful robotic symphony 
orchestra. The challenge is to learn to cooperate with "intelligent" machines, we will no longer 
have what is referred to as AI (artificial intelligence), as much as anagramming in IA 
(intelligent assistance). Abductive Reasoning is a form of logical reasoning that begins with an 
observation and then se
Learning is an area of machine learning that focuses on creating and modifying software's 
knowledge about the effects and conditions of actions that can be performed within its 
environment. 

The Adaptive Algorithm, is the adaptive algorithm is the algorithm that constantly renews the 
knowledge it processes from the data, the information related to them, as they are produced for 
the evolution of time. Analytical Validation is a measure of a work's ability to accurately and 
reliably produce the technical result. Artificial Intelligence is the ability of a machine to make 
decisions and perform tasks or to imitate the special cognitive abilities of intelligent beings. 

Artificial General Intelligence (AGI) is the intelligence of a machine. Bias, as an algorithm 
characterized by a high degree of bias, predicts with a high frequency incorrect results, for a 
specific class of observations. Big Data is the term used for data sets that are so large that 
traditional processing applications are inadequate to handle them. Capsule Networks are the 
capsule is the set of neural layers, one neural layer is embedded within another. 
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Chatbots are Chatbots with human users communicating via text dialogs, voice commands, or 
both. Classifications are classification algorithms that allow machines to categorize data based 
on their training data. Computer-Aided Detection (CADe) is healthcare recognition software 
that groups suspicious features in the image and alerts the radiologist to reduce false negatives. 
Computer-Aided Diagnosis (CADx) is software that examines a radiographic finding to 
determine the likelihood that it depicts the specific progression of a dangerous disease, e.g. 
benign or malignant tumor. Convolutional neural networks (CNN) are a type of neural network 
that recognizes and understands images. Knowledge engineering focuses on building systems 
based on knowledge, including all its scientific, technical and social aspects. 

In many countries of the European Union, national strategies are found to include common 
themes for economic development, security, trust and ethics. Of these countries, some are 
designing distinct strategies in the public sector. The public sector elements promote a number 
of common themes, such as experimenting with funding artificial intelligence to automate 
processes, assist decision-making and develop predictive services for citizens. 

In recent years, wages in America have been rising for graduate degree holders, in contrast to 
school dropouts, whose incomes have fallen dramatically. It is estimated that, due to artificial 
intelligence, by 2030 the GDP of Northern European countries will increase by 9.8% and those 
of Southern Europe by 11%. By 2030 it is predicted that it will add 15 trillion. dollars in global 
GDP, with the US and China owning 78% of the world's AI patent rights. G20 geopolitics and 
geostrategy decided to create a model to help solve production issues, with the help of experts, 
through programs that combine theoretical training, workshops and online coaching. 

Respect for private life is a prerequisite for human dignity and is a fundamental constitutional 
right enshrined in law in Europe and through Regulation (EU) 2016/679 of the European 
Parliament and of the Council of April 27, 2016 for the protection of natural persons against 
the processing of personal data. Artificial intelligence was advocated for the common good for 
the free movement of such data and the repeal of Directive 95/46/EC, known as the General 
Data Protection Regulation - GDPR. 

Similar legislation, inspired mainly by the European General Data Protection Regulation, exists 
in many countries, including China, as well as a large group of Latin American states, India 

otected through the Personal Information Protection Act, while 
the global jurisprudence of national and international courts has developed. 

(III.) 

The legal liability of artificial intelligence models, with its systems, have as a feature, as already 
mentioned, that they do not only use the data they have in the software, but through the 
processing they gain experience in order to better manage the tasks they have to carry out. But 
ultimately to what extent do the results they produce depend on human influence? The legal 
treatment of these systems is required if they will be treated as "tools" only for the users or if 
they will have legal autonomy and therefore corresponding obligations, as all subjects of the 
Law have? The problem is that we cannot determine whether the person who built the system 
acted according to his contractual obligations, since the system is not subject to human 
intervention. In the case of non-fulfilment of a contract it is impossible to establish the 
connection between "false result" and "manufacturing error" of the developer. So there is a 
legislative gap as to the way of assigning responsibilities. 

Artificial intelligence for the common good with its systems characterized as assistants for the 
fulfillment of an action, fall under the Greek Civil Code article 334 AK, without taking into 
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account of course that this provision regulates the responsibility of human actions. After all, 
can systems become subjects of law? A special legal regime is required that will concern robots, 
so that the most sophisticated ones are recognized as electronic persons with an obligation to 
repair any damage that may be caused, and that electronic personhood may apply in cases 
where robots make autonomous decisions or otherwise interact independently with third 
parties. 

As far as Greek law is concerned, the main source of guilt is tortious liability. The liability for 
compensation of a person who has suffered damage from an illegal and culpable human 
conduct that is liable for compensation. However, there is no legislative framework for the case 
of damage caused by an artificial intelligence system.  

The impressive array of new technologies that have been produced over the past few decades 
appear to be having a profound impact on society. The international practices and perspectives 
of the great superpowers of the global community presented trends and perspectives of the new 
technology, in the private and public sector. The national strategies of all countries, but mainly 
of the EU, which are part of the European strategy, give the impetus for a symmetrical 
introduction of artificial intelligence and the cooperation between them through joint ventures 
and best practices. 

The global competition between the United States and China should be based on the stability 
of a framework that focuses on the common good and benefit. Europe has this lead thanks to 
its strong personal data regulation. Artificial intelligence can bring multiple benefits for 
citizens, a better health care, reduction of traffic accidents, cleanliness in the natural 
environment, improvement in the production of agricultural products, safer transport, 
personalized and cheaper services, as well as by dealing with terrorist attacks and preventing 
crimes. 

At work, automation will make life easier for workers, with a safer work environment by 
simplifying hazardous work activities through robotics. Even with attack prediction and cyber 
security. The following are concluded for the Greek reality: The absence of the methodological 
framework. The need for a better understanding of the positive and negative consequences of 
using artificial intelligence. A closer look at successful cases of artificial intelligence 
implementation, at European and global level, is needed in order to highlight best practices that 
will contribute to further scaling up efforts. 

The need to focus on an anthropocentric approach to artificial intelligence that takes into 
account both the technical dimensions and the social and ethical aspects of artificial intelligence 
as a means to the common good. Applications that have a positive impact on social well-being 
may have a negative impact on the individual level. A strong institutional and political 
framework is needed in order to channel the enormous potential of artificial intelligence in the 
direction of the highest possible benefit for the individual and the environment. An uneven 
distribution of technologies in agricultural equipment with artificial intelligence elements is 
found, may not be accessible to small producers and thus create a large gap with large producers 
in more economically developed countries, for Zero Hunger. 

The Global Benefit, with the assessment of potential global benefits presupposes a vision for 
an accessible and inclusive approach that will include the needs and views of various actors 
and stakeholders on the one hand and focus on differentiated sectors aligned with the 
"Sustainable Development Goals" on the other. Efforts are required of the legal and ethical 
aspects, such as the transparency and reliability of artificial intelligence systems, ensuring the 
physical and psychological integrity and dignity of the human being. 
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Building a strong society capable of interacting with technology, being aware of its technical 
and ethical limits, as well as the legal processes that protect it. It was necessary to create 
multidisciplinary teams that could analyze the different dimensions of these challenges. It is 
only fair that citizens are included in determining the ethical, legal, socio/economic and cultural 
strategies that will shape the future, through direct participation or open consultation. 
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Abstract 
By analysing, synthesising and interpreting newspaper articles held in the newspaper archive 
(Hemeroteka) of the Museum of Slavonia and Baranja, the paper will present the valuable 

s, published in the 
Osijek-based daily newspaper “Die Drau” 1910-1911 and 1918-
valuable contribution to the development of theatre criticism in Osijek, and his work attests to 

combines literary analysis of the plays with an analysis of their performance on stage, 
introducing the readers to elements such as the basic features of the play, the poetics of the 
dramatists, genres, sources, dramatis
opinions about dramas and performances were always supported by theoretical quotations, and 
he was open to dramas that did not belong to the literary mainstream, often even defending 
them in short polemi e wrote successful analyses 

directors. Like other critics, even though he wrote for a unionist paper, he publicly advocated 
the use of the Croatian language on stage, often imbuing his reviews with ideological 
undertones, but he was rational even in this element, subscribing to the philosophy that one 
needs to understand the art of all nations to be able to make progres
art, and never speaking badly about the theatres or actors of other nationalities. In addition, his 
work provides important evidence of the symbiosis that existed between the theatre and the 
society (audience) in Osijek at the time of the development of the Osijek Croatian National 

chronicler of sorts of the 
time when the dominance of the German theatre and “easy” plays begins its downward 
trajectory, while the Croatian theatre begins its difficult rise, a battle that will last for many 
years. 
 

 
 

 
Biography 
 
Born on 7 April 
fields that seem to have covered every aspect of life in the society: he was a lawyer, judge, 

translated texts from French into Croatian and from English into Croatian, which was rare at 
the time.3 Mladost, Nada, Vijenac, Narodne novine, , 
                                                 
1 

 -31000 Osijek, alen.biskupovic@aukos.hr  
2 

-31000 Osijek, lucija.peris@aukos.hr  
3 

evni krug Split, 2002, 
p. 186. 
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Savremenik, Hrvatska smotra and .4 
(A Love Story), (Ordi
t (Incidental Life), and the comedies  (The Way Things 

Were), Rozalinda and  
 

 
 

 daily in 1910 and 1911, and then again in 1918 and 1921. In 
spite of his smaller opus as a critic and the obvious infrequency of its publication in comparison 
with the other chosen critics, his work merits an analysis because he published his reviews in 
a magazine printed in the German Gothic script that held unionist political views while openly 
supporting the Croatian theatre and the Croatian nation. Also, he is one of the few theatre critics 
in  who regularly kept up with the news in the theatre sector in the periods when he 
was active, and who signed his reviews with his own name.5  theatre reviews came out 
regularly, subjecting the economy of space to the purposes of his 
stand out from the other articles in terms of structure, with an attention-grabbing title printed 

 
6 

 
 

reviews in Osijek-based daily papers: an introduction containing information about the 
dramatist, plot summary, actors

introduction about the dramatist with reflections about the choice of repertoire and the purpose 
of staging worthless and amoral plays. When opening up his introduction with information 

oughts about his work. To this element, he adds theoretical quotations 
from Croatian and international specialised, theoretical and historical reference works, 
sometimes overdoing it at the expense of the essential requirement of the publicist style: it must 
be understood by all categories in the society. This is usually followed by information about 
the success or failure of the play in other theatres, and a plot summary in which he almost 
universally gives a moral analysis in addition to the literary and analytic approach. A reflection 

is ignored completely.  
 

 

 and their work. 
This could be due to the announcements he wrote, but also due to the great popularity of the 
theatre in Osijek at the time. There were two other papers in Osijek, in addition to  
that ran theatre reviews and announcements, Slavonische Presse and 
texts contain a more detailed literary analysis, which is to be expected considering his versatile 

                                                 
4 Miroslav Šicel (ed.), 

 127. 
5 A number of theatre reviews were published in Die  daily in the period 1902-1945, but their authors were 
mostly not signed, they came out erratically, and many authors took turns writing them almost on a weekly basis, 
as evidenced by different writing styles. 
6 Miroslav Šicel (ed.), Hrvatska moderna: 

 127. 
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readers the basic features of the play (although he is not always successful), supporting his 
description with theoretical background information and referencing the basics of the theatre 

 different 

– – 
 

.7 The entirety 
of Ivan K
is the leitmotif in all elements of his reviews, including those discussing the dramatist, the 
actors, the theatre management, and the organisational aspects. In his presentation of the 

, and affirm their work as 

sources that he may have used, and even his role models. This is best illustrated by his analysis 

fact that a play belongs to a modern movement 8, and 
strove to draw the attention of his audience to the elements of the play that he considered 
worthy, while ignoring its weaknesses: Kean 
on stage for more than 70 years. er than 

9 In defence of his views about the plays, he often cited the 
reflections about the process of creating a certain genre in a certain poetic that 

supported his assessment: 
romanticism is still  

.10 
antiquated: he cared about understanding the art of all nations and all movements as a starting 
                                                 
7 All quotations in German were taken from newspapers printed in Gothic German script and translated to Croatian 
by author 

. 
  16. 

8   
9 Kean 

ht alle 
Kroatisches 

 6. 
10 

- 

. 5. 
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point for making progress in Croatian art: 
ss in 

.11 
make the readers understand them even better by mentioning their role models, and looking for 
connections and interpretation options among famous dramatists. In this case, it was Victor 
Sardou and :  Thermidor anything 

that is effective on the stage rather t . 

the  .12 
dramatist belonged to: ...13, and, being a 
translator, he mentioned Croatian translations as well: 

are so 
.14 In his presentations and analyses of the 

-known classics such as Goethe, 

and relations to his audi , he states: 

g

contrast in Ignis sanat  a comedy if the final 
omitted .15 

the general success or failure of the piece in other Croatian or international theatres. In the next 
step, he would present the main topic of the play: 

 .16 
of literary 

                                                 
11 

. See: , p. 5. 
12 Thermidor 

 

ber 1910, p. 6. 
13 -romantiker ein… See: , p. 6. 
14 

 5. 
15 

Ignis Sanat sind diese 

. See: Ivan 
 2-3. 

16 Die ganze fran

. See: 
 6. 
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analysis, with an emphasis on the educational and moral aspects of art in general, placing a 

of plays by Croatian dramatists were written in a special tone, and when he felt that the piece 
was also remarkably good, euphoria could be glimpsed in his sentences at moments, like in the 

mediocr
.17 

 
 

ike 

mentioned directors in passing. 
 

 

National Theatre and all its elements, often describing it as 18 and arguing that no 
one would  .19 
who he felt were the backbone of the theatre. At the end of the 1910 season, in a text discussing 
the repertoire, actors and management, he shared his opinion and the components he used when 

 of the artists

.20 It is evident fr
for drawing 

when he could, being careful not to go too far, and when he was forced to criticise them, he 
first tried to find excuses in difficult roles, the quality of the text, or poor casting. When such 
excuses did not apply, he would clearly attribute the responsibility for the failure to the actor: 
... -the-mark, .21 When 

when actors showed flawless skill in this departme

                                                 
17 

. See: O.P., ebruary 1916, 
p. 3-4. 
18  
Osijek, 11 April 1910, p. 2-3. 
19 … . See: , p. 2-3. 
20 

. See: , p. 2-3.   
21 

 5. 
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excitement:  

firmness of his diction. W
  

immediately... 22 
to the problems that the actors faced when performing a romanticist piece in a modern acting 
style:  

demonstrate 
acting. modern style...23 In addition to the 

scenes or acts where their performance was better or worse: 
 

l 
.24 

focusing on the basics of acting techniques in his analysis, always keeping in mind that the 
errors were the result of inexperience, or the fact that young artists were cast in too demanding 

– Lyanka in his review: 

.25 
one performance where young actors were cast in a role that did not allow them to show their 
potential was insufficient to draw good conclusions about their worth, and underlined that he 
would write a complete analysis after the young actor or actress has gained more experience: 

skill 
fairly. 

seen him in one.26  

                                                 
22 

 gleich erfaßt… 
 

23 
 

Drau”, no. 265, Osijek, 21 November 1910, p. 6. 
24  

. 
 5. 

25 ie 

 5. 
26  

– 
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that he wrote 

about in a very negative tone, and was often very critic
play  is one such example: 

verges on madness.27 
staging worthless Croatian or foreign burlesques, as well as lascivious and frivolous pieces.  

should promote the Croatian performing arts because (...) 
t in the Croatian 

28, and on the other hand he was displeased with the propensity of the Osijek 
audience for such pieces. Sometimes he took things too far, calling for censorship in the theatre: 

to attack the theatre. .29 In his reviews of 

deal with the fact that the audience, including him, even goes to see such play at the theatre: 

 .30 
d the literary value of such pieces, but he criticised them for lacking “human” 

values: .31 

audience: even though everyone felt burlesques had no artistic value, they still went to see 

found excuses for the theatre management that chose to 
include such pieces in its repertoire for financial reasons, and the audience that came to see 
them for the sake of pure entertainment, concluding: 

 morals

.32 

                                                 

 5. 
27 

. See: Ivan 
 5. 

28 (…) e koratische 
. See: , p. 5. 

29 
– . See: 

 6. 
30 

 6. 
31 
Kro  5. 
32 
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f their 
performance on stage, with a focus on the literary aspect. Informing readers about elements 

along with their personal reflections, he built his position, supporting it with theoretical 

belong to the contemporary literary movement, often even defending them and including short 
polemic texts in his reviews, arguing that the mere fact that a play belongs to the contemporary 

showed a certain partiality toward the ensemble, acting as a catalysts of sorts in the relationship 
between the audience and the ensemble. On the other hand, he gave no consideration 
whatsoever to the work of the directors. Like other critics, even though he wrote for a unionist 
paper, he was a clear supporter of the Croatian language on the stage, often imbuing his reviews 

from his philosophy that one must understand the art of all nations to be able to make progress 
in one s own (Croatian art). Accordingly, he never spoke badly of theatres or actors of other 

did his best to highligh
lascivious plays and burlesques were the only instances when he showed no understanding. 

of its c
decisions, slowly abandoning his educational and enlightenment views and his aspirations to 
shape the morals of the public that he had lost 

“darlings” – the theatre and the actors – 
 critics were forced to contend with 

for so many years.  
 
  

                                                 

Szenen scho

October 1910, p. 6. 
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DEVELOPMENT OF ARTIFICIAL INTELLIGENCE IN RUSSIA AND 

BELARUS’: HISTORICAL AND SOCIAL ASPECTS 
 

Abstract 
The article analyses the most important aspects of the development of artificial intelligence in 
the Russian empire, Soviet Union and in contemporary Republic of Belarus'. According to the 
currently generally accepted opinion among scholars, artificial intelligence as a new scientific 
direction started to emerge in the middle of the twentieth century. This has become a natural 
result of the evolution of the mankind and the development of various social and scientific 
prerequisites. Scientists from the Russian Empire were among those scholars who laid the 
foundation for the development of artificial intelligence. One of them was Semyon 
Nikolayevich Korsakov (1787-1853), a native of Kherson in Southern Russia, who already at 
that time set the task, incomprehensible to many of his contemporaries, of strengthening the 
capabilities of the human mind by developing scientific methods and devices. However, the 
inventions he made were far ahead of his era and therefore were not adequately appreciated by 
contemporaries without receiving official support. Underestimated during the Russian Empire, 
Korsakov's scientific legacy was widely recognized by Soviet scientists a century later. 
Systematic work in the field of artificial intelligence began in the 1960s already in the era of 
the USSR. The flagship in this area was Moscow State University and the Academy of Sciences 
of the USSR, where a number of successful innovative studies were carried out, led by well-
known Soviet scientists V. Pushin and D. Pospelov. During the late USSR, one of the most 
high-tech Soviet republics was the BSSR (now Belarus’), which achieved impressive success 
in the development of cybernetics and computer technology. Since the 2000s, the gradual 
recovery and rise of the IT industry started in Belarus, which was explained by large-scale 
support from the state. The achievements and high level of Belarussian specialists in the field 
of information technology are evidenced by their well-known products, including World of 
Tanks, Viber messenger that has won over  900 million users globally, Masquerade and many 
other popular applications.    
  
Key words: Artificial Intelligence, Robots; Russia, Belarus’, History, Economy, Social 
Consequences 
 

According to the currently generally accepted opinion among scholars, artificial 
intelligence as a new scientific direction started to emerge in the middle of the twentieth 
century. This has become a natural result of the evolution of the mankind and the development 
of various social and scientific prerequisites. Thus, philosophers have achieved great success 
in their studies of human nature and the peculiarities of cognition of the world.  The question 
of the cognition of the world has traditionally been one of the main ones in philosophy since 
the very birth of this science. In their turn, psychologists and physiologists have successfully 
developed a number of theories concerning the functioning of the human brain and the 
characteristics of the process of human thinking. Mathematicians and economists have made a 
great contribution to the development and presentation of knowledge about the world in a 
formalized mathematical form. As a result of those achievements, the foundation of the 
mathematical theory of computation in the form of the theory of algorithms arose, and thanks 
to this, the first computers were created.  

It should be noticed that scientists from the Russian Empire were among those scholars 
who laid the foundation for the development of artificial intelligence. One of them was Semyon 
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Nikolayevich Korsakov (1787-1853), a native of Kherson from Novorossia, who rose to the 
rank of a real state councilor, and who already at that time set the task, incomprehensible to 
many of his contemporaries, of strengthening the capabilities of the human mind by developing 
scientific methods and devices. It is significant that this task was completely identical to the 
modern concept of artificial intelligence as an amplifier of natural intelligence. 

In 1832, S. Korsakov published a detailed description of the five mechanical devices he 
invented, which were "intelligent machines" for the partial mechanization of mental activity in 
the field of searching, comparing and classifying information. It is curious that in the design of 
his machines, S. Korsakov was the first to use perforated cards, which played the role of 
specific knowledge bases, and the machines themselves were essentially the forerunners of 
expert systems. Korsakov himself positioned his machines as enhancing the human mind to 
simultaneously cover a large number of objects and compare them according to a variety of 
features. 

Semyon N. Korsakov took two steps to promote his inventions. He published a brochure 
in French with a detailed description of the devices created. At the same time, Korsakov made 
an attempt to present his inventions to the court of the Imperial Academy of Sciences in St. 
Petersburg. However, Semyon N. Korsakov was not lucky. The inventions he made were far 
ahead of his era and therefore were not adequately appreciated by contemporaries without 
receiving official support. The conclusion of the commission of the Academy of Sciences 
regarding his inventions contained an ironic remark: "Mr. Korsakov spent too much reason on 
teaching others to do without reason." 

Underestimated during the Russian Empire, Korsakov's scientific legacy was widely 
recognized by Soviet scientists a century later. Thus, in the 1980s, the work of N.S. Korsakov 
attracted the attention of G.N. Povarov, Professor of the Department of Cybernetics of                        
the National Research Nuclear University "MIFI". The assessment of Korsakov's work was 
first detailed by Povarov in 1982 at a seminar on artificial intelligence held in Moscow. 

In 2001, G.N. Povarov published an article about Korsakov's inventions. Published in 
English, this publication was a rehabilitation of the undeservedly forgotten works of Korsakov, 
since already in the first half of the 19th century, Korsakov's machines, in fact, implemented 
the very basis that still underlies discrete mathematics.  

Systematic work in the field of artificial intelligence began in the 1960s already in the 
era of the USSR. The flagship in this area was Moscow State University and the Academy of 
Sciences of the USSR, where a number of successful innovative studies were carried out, led 
by well-known Soviet scientists V. Pushin and D. Pospelov. In 1964, the work of the Leningrad 
logician S. Maslov "An inverse method for establishing derivability in the classical predicate 
calculus" was published, in which for the first time a method was proposed for automatically 
searching for proofs of theorems in the predicate calculus. Until the 1970s, almost all research 
in the field of artificial intelligence in the USSR was carried out within the framework of 
cybernetics. According to D.A. Pospelov, the sciences of "informatics" and "cybernetics" at 
that time were not clearly separated. Only at the end of the 1970s did the development of 
artificial intelligence begin in the Soviet Union as a separate scientific direction within the 
framework of computer science. 

During the late USSR, one of the most high-tech Soviet republics was the BSSR (now 
Republic of Belarus’), which achieved impressive success in the development of cybernetics 
and computer technology.1 This was due to both the specifics of the economic specialization 
of the BSSR within the framework of the Soviet economy, and to the solid scientific and 
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academic potential that existed here.2 After the collapse of the USSR in the 1990s, the IT 
industry in the Republic of Belarus’ experienced problems and declined; a significant number 
of specialists went abroad or moved to other industries. 

Since the 2000s, the gradual recovery and rise of the IT industry started, which was 
explained by large-scale support from the state and the creation of favorable conditions for the 
development of this industry. Since 2000, a number of IT companies have emerged, fully 
integrating into international projects. An important milestone in the development of the IT 
industry in Belarus’ was the creation of the Hi-Tech Park in Minsk. Companies working in                      
the field of information technology became residents of the Park. The specifics of the market, 
primarily the presence of numerous universal software products for the mass market, 
predetermined the fact that IT companies in Belarus’ initially worked according to the 
outsourcing model. During this process, the reputation of the first-class developers was gained, 
able not only to fulfill orders from larger companies, but also to create their own software 
products. This success was facilitated by the high level of education and training of students in 
Belarussian universities, among which BSU and BSUIR play a leading role. By 2022, about 
100 thousand people were employed in the field of information technology in Belarus’, among 
which more than 75% had higher education. 

The 12th International Symposium on Bioinformatics held in 2017 at BSU was 
evidence of the success of the Belarussian IT industry. In 2018, the 15th International 
Symposium on Neural Networks was held in Minsk. Since 2015, the Research Center for 
Artificial Intelligence has been operating at the National Academy of Sciences of the Republic 
of Belarus. 3 The achievements and high level of training of Belarussian specialists in the field 
of information technology are evidenced by their well-known products, including World of 
Tanks (War Gaming) which became a cultural phenomenon in many countries around the 
world, having attracted over 160 million of subscribers globally since 2010 (according to 
Global Web Index, the most popular video-game in both Russia and Ukraine since 2021); Viber 
messenger that has won over  900 million users globally, Masquerade and many other popular 
applications.4  

Employees of the Institute of Nature Management of the National Academy of Sciences 
of Belarus’ are even developing a system for long-term forecasting of climate change based on 
artificial intelligence. The project will be joint with the Russian Arctic and Antarctic Research 
Institute: scientists from the two countries intend to jointly build a self-learning modeling 
system that will specialize in long-range weather forecasts and climate forecasting. For the 
project, the climate will be modeled on the territory of the two countries on a time horizon of 
20 years. Now, classical methods do not allow making accurate forecasts for such a long period 
of time, since the share of uncertainty is high due to many factors that are difficult to take into 
account. Digital self-learning systems should solve this problem. According to the scientists, 
they want to create a completely new tool that will not negate what has already been done by 
climatologists and mathematicians. The Belarussian-Russian project is designed for three 
years. It will be based on climate big data containing arrays of retrospective weather 
information. The results of these developments are intended to be implemented by 
Roshydromet. 

The China Robotics Association (CRIA) has published data on the country's purchases 
and sales of industrial robots. It follows from the data that in 2022, China purchased $2 billion 
worth of industrial robots from foreign suppliers. For comparison, sales of Chinese robots in 
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.  
3 

. . 30. 
4  . . 30. 
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international markets brought Chinese companies $610 million. In December 2022 alone, 
China exported robots worth $50 million, and imported similar products worth $180 million. 
CRIA statistics show that Chinese industrialists produced 443,000 industrial robots and 6.5 
million pieces of service robots last year. Meanwhile, even Russian President Putin instructed 
his Government to approve a federal project for the development of domestic robotics by July 
1, 2023. It should define the legal, tax, and other conditions that promote the development of 
production and the introduction of industrial robots. As previously reported, consulting firm 
Deloitte explains in its Tech Trends 2023 Annual Report that organizations are adopting AI 
models that “decisions can be understood and work can be reviewed, controlled, challenged, 
and approved” to strengthen human-robot collaboration."5 
          At the same time, modern Russian and Belarussian scientists, including well-known 
authorities in the field of Information Technology development, express certain concerns and 
fears in connection with the possible negative consequences of the development of artificial 
intelligence. Thus, the famous Belarussian physicist S. Ablameyko and a number of other 
experts believe that although technologies based on artificial intelligence are created to 
facilitate the activities of people in various fields, their practical application is not always 
completely positive and safe. Thus, the widespread introduction of technologies based on 
artificial intelligence in the field of mass production and service may lead to layoffs of 
personnel previously employed in these jobs, which may exacerbate the employment problem. 
Practice shows that artificial intelligence is gradually replacing a person from the production 
and service sectors.6 
          Another important aspect related to the problematic consequences of the use of artificial 
intelligence is the legal regulation of this area. Even though humans have minimized the chance 
of error by using precise algorithms, AI-based systems still occasionally fail. And the more 
dangerous the scope of the program, the more serious the possible consequences can be. The 
use of artificial intelligence in practice does not always lead to positive consequences and is 
completely safe. So, technologies based on artificial intelligence, in practice, sometimes lead 
to harm to property, health and even human life. However, since Information Technologies are 
developing much faster than legislative regulation, there are serious problems with the 
definition of legal responsibility for the harm caused.7 
           The ethical side of the use of artificial intelligence is also very important, since these 
technologies are increasingly and effectively used by various structures to control human 
behavior and activities. Potentially, this can lead to the transformation of the modern post-
industrial society into a society of sophisticated electronic totalitarianism, vividly described by 
George Orwell in his horrifying Anti-utopia "1984".8 
            It is for this reason that the development and application of artificial intelligence, 
according to authoritative experts, should be carried out as carefully as possible, taking into 
account all the possible negative consequences of this process in the socio-economic, legal and 
ethical spheres. 
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Kako je Panonska nizina sa sjevernim Balkanom prirodna raskrsnica europskih puteva, 
oduvijek je bila stjecište prometnica od sred  pa do Jadrana. Dakako 
razvoj prometnica imao je kontinuitet razvoja od rimskih putova, srednjovjekovnih 
karavanskih putova do modernih prometnica koje su sofisticirane, tj. dio su rezultata razvoja i 

. Kako su se vremenom i civilizacije mijenjale tako su se mijenjali i 
interesni koridori kroz Panonsku nizinu i Balkanska gorja, bez obzira kojim se prometnicama 
prohodilo, vodenim 

om. 
Vodeni tokovi Dunavom, Dravom, Tisom, Savom -  
rijekama, nisu se 

Panonije i Balkana. U rimsko doba bili su 
-zapad, na primjer rimske ceste od Murse do Poetovio, Sirmiuma i 

Singidunuma te od Murse do Sisciae. U srednjovjekovno doba koridori 
sjever-  

iz Slavonije prema Bosni i Hercegovini 
prema Jadranu. Koridori s prioritetima sjever-

 istok-zapad, npr. od 
Banata (tadašnje  

 
su bili 

Panonije, posebno u  koje od mnogih 
projekata nisu realizirane, a koje su bile rezultat stranih i d
interesa i umnogome su odredile viziju prometa panonskih i balkanskih prometnica do danas. 
Sa j
inteligencije, tj. modernih elektronskih vodi tzv. „pametnih“ telefona, tableta i 

  gdje se promet 
„kontrolira“ i „navodi“  (
tehnikom). u historiji bili primje  u zemlji, 
jer su ljudi bili svjesni njene  kao na primjer odluka o koridorama i transverzalama 
modernih autocesta kroz BiH. 

inteligenciji, vidljivo je to 
prometnica od najstarijih vremena pa do sadašnjosti, ali u perspektivama prometnica 

  

                                                           
redovni profesor u trajnom zvanju i Professor emeritus  

Full professor with permanent title and Professor emeritus and member of scientific academies 
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Novi hardverski i softverski izumi, robotizacija i primjen
koje se i dalje stalno usavršavaju ne samo u ekonomske i prometne svrhe, nezamislivo je bez 

 u svakodnevne potrebe. 
 

: 
navigacija, Robotizacija prometovanja                       
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it has always been a confluence of traffic routes from Central to South-
the 
Roman roads, medieval caravan routes to modern roads that are sophisticated, i.e. they are 
part of the results of development and artificial intelligence. As civilizations have changed 
over time, so have the corridors of interest through the Pannonian Plain and the Balkan 
Mountains, no matter which roads were used, water (river and sea), road, rail and lately air 
traffic. The waterways of the Danube, Drava, Tisza, Sava and the tributary rivers of Bosnia 
and Herzegovina could not be changed, but road corridors (later also railway) connected the 
centers of business and political power of the countries within Pannonia and the Balkans. In 
Roman times, east-west corridors were important, for example the Roman roads from Mursa 
to Poetovio, Sirmium and Singidunum and from Mursa to Siscia. In the Middle Ages, the 
north-

southern continuation from Slavonia towards Bosnia and Herzegovina towards Adriatic. 
Corridors with north-south priorities were maintained in the new century with the addition of 
railway corridors, although east-west railways were also built in an interest sense, for 

Adriatic. A special research emphasis was placed through the example of the economic and 
traffic deve
Important were the projects and construction of river, road, and railway roads in the southern 

tury, which 
of the many projects were not realized, and which were the result of foreign and domestic 
economic and political interests and they largely determined the vision of traffic on the 
Pannonian and Balkan roads until today. With the new age, it is unimaginable to navigate, 
especially in city roads without artificial intelligence, i.e. modern electronic guides in the 
form of so-called of "smart" phones, tablets and the like, but not only in road but also in sea 
and air traffic where traffic is controlled and guided by inventions of artificial intelligence. 

intelligence, it is visible in the application and development of road, river, sea and air traffic 
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from the oldest times to the present and the future. 
political struggles for road corridors, because people are aware of its importance today as 
well as in the past. New hardware and software inventions, robotization and applications as 
part of artificial intelligence, which are still constantly being improved not only for economic 
and transport purposes, it is unthinkable to imagine the future of human development and its 
application in everyday needs without them. 
 

s: South Pannonian roads, Artificial intelligence in traffic, Traffic navigation, 
Robotization of traffic 
 
 

a)  R , 
  

O 1848. GODINE 
      Prometnice se u novom vijeku nisu gradile iz nekog hira nego vrlo smišljeno i inteligentno 
i uglavnom  strane vladara dolazilo poticanje i 
razvitak, kao npr. rije nog parobrodarstva, vladarevim javnim proglasom izdanim 7. jula 

.2 u Panoniji .  

atno djelo autora Bernarda Stullija o Prijedlozima i 
- , objavljeno u dvije knjige, I. i II. tom.4 

      ovim društvenim i ekonomskim odnosima poticao se prometni 
razvitak Slavonije,5 posebno 
su i Dakako, projekti su se odnosili samo na prijedloge i 
planove a  te 
izgradnju kanala, primarno za povezivanje prostora Slavonije6 (Hrvatske) i današnjeg prostora 
Vojvodine s morem (lukom Rijekom i Senjom) kao tadašnjim svjetskim i najeftinijim 
prometnim putem.7   

                                                           
2 
ladgye uz vodu, brez svake marshie pomochi, brodlyive ucsiniti mogle, iznashao, i nyega dillom (practice) poka-
zao i izvodio“. Izvor: Bernard Stulli, - , Institut za 

- -446. 
 v (HDA), Zagreb, fond:   -

februara 
et cameralis eszekiensis pontis et Danubii restaurationis et meliorationis caesareo-regius conductor“) 
Kamilo Firinger, - Prvo dunavsko 

 
. 

4 Bernard Stulli, - , Institut za hrvatsku povijest, 
- -446. 

5 Pod pojmom “Slavonije” uvjetno se podrazumijevao od srednjeg do novog doba, prostor rijeka 
Dunava, Drave, Save, Sutle i Kupe, a danas je to prostor 
pet - e - e - e -

e - e. 
5 ubraja  

 (Vukovar) te vojni dio Krajine, tri pukovnije: (N. Gradiška), Br  (Vinkovci) 
i  (S. Mitrovica). Ju
od rijeke Drine Srbija. 
 

7 Miroslava Despot, , u: , 
 

M. Despot, Neobjavljeno Ad   Rijeka,  
M. Despot, Neostvaren ,   
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      Prvi pokušaji s rije nim parobrodarstvom vršili su se - desetak godina kasnije 
podjeljuju se privilegij za plovidbu Dunavom parnim brodovima te se osniva u Be u 
dioni ko društvo „Donaudampfschiffahrtsgesellschaft“ (DDSG ili Dunavsko parobrodarsko 
društvo). plove prvi parobrodi na liniji Be -Pešta (Wien-Pest), 
a  privilegij parobrodarstva carskim reskriptom proširuju se i na zemlje krune sv. 
Stjepana, tj. na Ugarsku, Hrvatsku i Slavoniju.   
      Z i bijaše tridesetih godina , na tzv. 
„ “ („Fahrwege mit eisernen Geleisen“, „ “), tj. polaganjem -

su mogli prevoziti tereti.  
       Iz gospodarski razvijenijih dijelova austrijskih nasljed
poticane su a a na koje se nadovezivala Ugarska, posebno vezana uz 
trgovinu poljoprivrednim proizvodima. Inicijator rješavanja prometnog sistema u Ugarskoj 
bio je magnat István Sz chenyi, iako je tada prometa bilo u m 
parobrodarstvu. No, Ugarski sabor je  izglasao 

. cama.   
       Izrada plana  Austrijske carevine inicirana je carskim pismom od 27. 
februara , a rasprave su s prekidima trajale šest godina do decembra s 
naglaskom o Za 
Panoniju, dakle i Slavoniju, bilo je Komora nij ivala 

a u skladu s propisima o kon
godine. 
       U radi uspješnije operative formirana je posebna 
„ “, juna 
Ugarsku dvorsku kancelariju i Dvorski ratni savjet, da se kod projektiranja i izgradnje 

dvorske komore m ili privatnim prugama, kako se ne bi narušili 
ciljevi koji e  
         Ugarsko 

augusta koje od 
prometnic bila Pešta-Rijeka. U 
Ugarskoj primarni cilj bio je povezivanje ih pruga preko Slavonije, Hrvatske do 

-Sisak-Karlovac-Rijeka.   
 

                                                                                                                                                                                     
-

  
  

 B. Stulli, , I., Zagreb,  
 B. Stulli, - , Institut za hrvatsku povijest, Zagreb, 

- -446. 
 Pozson (Bratislava), 2. maj  or Ugarske i 

Hrvatske) 

problem privatne izgradnje svih vrsta prometnica i una
h

za korištenje novih prometnica, utvr

Pešte kao središta: jedna od njih odnosi na liniju Pešta-Rijeka, ...“ 
-  - 

, Zag  
 B. Stulli, -  
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b)  R
 

       U Slavoniji n
Vukovara nizvodno Dunavom do Zemuna, pa uzvodno Savom do Siska, i dalje uzvodno 
Kupom do Karlovca i cestom od Karlovca do primorskih luka Senja i Rijeke, jer se tim 

 glavnina robnih tokova od Slavonije prema 
moru. Kretali su se od Dunava do mora masovni tereti a i drva, a odvijali su se glavnom 
na ovom  
     

a prvoj dionici. Na 
dionici uzvodno Kupom, od Siska do Karlovca bile su n te na 
završnoj cestovnoj dionici od Karlovca do mora (do Rijeke ili Senja).  
     rgovina, no i 
Vojnu krajinu, imao je interes za prometnicu od , Slavonije do mora, ne samo 
stoga što je put vodio, velikim svojim dijelom, kroz vojno-
njegova vojnog snabdijevanja. 
     Prema bal a ekspanziju austrijske trgovine, savska prometna arterija 
trebala je biti jedna od prometnih koridora prema Bosni i Srbiji. Centralni organi 
zemalja ugarske krune sve više interesa pokazuju za glavni prometni put kroz Slavoniju i 
Hrvatsku, zbog golemog interesa za izvoz poljop

minacije.  
     Poboljšana je regulacionim radovima korita rijeke tzv. Slavonska ili Savska dionica 
(Zemun-Sisak) bila je povoljna ali su ostali nerješivi problemi nepovoljnog vodostaja, koji 

komotno plove 
Savom. Brodovi 
tereta ili njegovo smanjivanje robe i vremensko usporavanje, ali i 
prijevoznih troškova.  

Dunavom i Savom preko Slavonije i Vojvodine, dakako desnom stranom Save 
 Nisu savski brodovi mogli nastavljati plovidbu iz Siska dalje Kupom u tzv. 

Kupskoj dionici (Sisak-Karlovac), nego se teret morao prekrcavati na manje brodove i 
brodice.  
projektirale su se prometnice koje su trebale prelaziti preko brda, ravnica, rijeka, jezera, 

 

                                                           
 B. Stulli, -

- -446. 
 Igor Karaman, 

, vidi i: ELU, . . . enim i 
historijskim podacima. 

 H  (HDA) Zagreb, fond:  ,  
 Bio je to parobrod DDSG- . 

... 
 , Zagreb, . . . 

. -  
brod DDSG-   br. 

 
 

potpisali su: L. Berger, königl. dirigirender Ingenieur in Croatien, P. v. Sivkovich, politischer Commissär und 
Kulpa-Fluss Bau-Rechnungsführer (Intelligenz-Blatt zur  - -
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      idba prestala je u do morske obale, a koja je 
 i komplicirana. Uz tzv.  cestu, izgra enu jo i postepeno 

zapuštenu,  izgra ena je tzv.  cesta - zatim tzv.  cesta -
i kona no - izvršena je rekonstrukcija tzv.  ceste. 

problem bio uz tešku prohodnost cestama, visoka cestarina na tzv. cesti. To nije bio 
a tzv. cesti do Senja, ali njena konkurencija nije mogla nadvladati tzv. 

 Trasa tzv.  nije bila povoljna, a njezina rekonstrukcija je u cjelini dovršena 
i poslovna atraktivnost pomorsko-

mjeriti sa Senjom. Skratio se put za oko milja a time i vrijeme prijevoza od Dunava do 
mora, pa kako bi se izbjegle nepogodne plovidbene sektore, pokušalo se unaprijediti savsku 
plovidbu kanalima Dunav-Sava ili Drava-Sava.  
      Posebno bilo je pitanje povratnog tereta s morske obale prema 
unutrašnjosti. Zbog godišnjih sezonskih oscilacija u robnim tokovima, izazvanim prirodom 
poljopri a podunavsko-jadranskom putu 
ostale su i dalje neprilike u prometu iz unutrašnjosti prema moru,. Ipak  je problem bila 
oskudica povratnog tereta u obratnom pravcu, od morskih luka do Podunavlja. Uglavnom su 

nosno s 
 

      Aktivno i u slavonsko-  bilo 
je „ “ sa sjedištem u Pešti, a jedan od glavnih 
zadataka bilo je „iz unutrašnjosti do 
Ugarskog primorja“.  
izgradnju kanala“, sastavljeno od „zemaljskih gospodar

“  Kroz prvih 5-6 godina djelatnosti 
njihova aktivnost bila je priprema projekata, a koja su se otegla zbog projektiranja i dugih 
diskusija o slavonskim i srijemskim prijedlozima trase kanala. Prijedlog projekta za kanal 

-Slavonski Brod u Ugarskom saboru je podnesen kada se  razbuktala a 

e vukovarsko-  
     

njihove , tj. svojim 
„ “ ometaju ostvarenje „grandiozne ideje“ u 
oduzmu „svu simpatiju nacije“

„intermedijarni pravac“ cjelokupnog puta do mora 
i koji k -Sava da ništa ne rješavaju, pa tako ni 
„ -Brodese“.22  

                                                           
 Ivan   JAZU, knj. 

vana) 
 -  

,  
 torale U  , F  
 ELU, VIII. gdje je objavljen statut Društva. 

Glavni inicijatori su: L. Kossuth, L. Batthyány i P. Sz ssuth 

ELU,  
 ,  

22 ELU, trada ferrata proposta dalla Societa Fiumana ed il 
-  

ELU, -
guverner svojim govorom u Ugarskom saboru (ELU  
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       Na slabljenje interesa prometnih pravaca preko Slavonije uticali su ne samo prometni 
koridori nego i gospodarski motivi. 
s ruske, uktrajinske. odnosno odeske 
trgovine - mediteranskim i jadranskim 

. U za „tergovci u Terstu 

“.  Peštanske novine 
tvrdile su  - % jeftinije od ugarskoga te da 

- 24 Iz Siska je 
naglašavao „ na stenje pod 
jarmom natjecanja (konkurencie) s Cernim morem.“25 

       
c)  P -1840. 

GODINE  
     Nastali su u period - u 
odnosno Slavoniji i Hrvatskoj.: Bio je to prijedlog 

potom prijedlog i u prvoj 
rvi 

prijedlog u obliku osnovne ideje, dok je drugi en - elaboriran  te 26 
     U prvom prijedlogu bila je potreba Rijeke, da se po dovršenju tzv.  
grad a, od Karlovca dalje sa što ši Prvo 

biniranu prometnicu
 od Karlovca do Zagreba plovnim kanalom što ga je trebalo izgraditi. Zatim je 

vjerojatno i po sugestijama L. Nugenta,  izgradnju e pruge 
enu  

     ila je vezivanje metropole Carevine, pa i Ugarske s Jadranom, kako bi 
zadobio njihovu podršku za što bolje poveziva Bilo je to u cilju 
dobivanja prioriteta Rijeke u otvaranju dileme se novim sredstvom 
riješiti u korist Rijeke.27  
     nja na zasjedanju Ugarskog 

, u dilemi izm nog puta i 
 te objektivnim  

    Zakonski Ugarskog ., nedvosmisleno 
je nica za zemlje ugarske 
krune, sa „ “ u Budimu - Pešti, te za
kojih kroz Slavoniju i Hrvatsku linija Pešta-
Sisak-Rijeka. Na Rijeku je bila usmjerena i linija „ “, 
preko Ugarske, „prema Ugarskom primorju“. 
 
 
 
 
                                                           

   
24 ELU,  
25   
26 B. Stulli, - šte u Zagreb i Institut za 

- -446. 
27 U izvještaj , 
kut. 65., u - . Vjerojatno stoga što odnosni operat saborskog odbora 
nije bio završen, niti raspravljen. Vijest objavljena u  br. 
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d)  P -
  

       Jedno od najburnijih perioda u historij vjerojatno predstavlja period 
- , iako još tada u fazi projektiranja, a manje izgradnja 

.  
      U bile su dvije linije na putu od Slavonije i Hrvatske do mora. 
Prva, linija Sisak-Bandino Selo i druga, linija Vukovar-Rijeka, ali sa više varijanata o 
postupnosti izgradnje cjeline ove linije.   
     Direktor glavnog austrijskog brodarskog društva C. L. Brück, na Jadranu „Austrijskog 
Lloyda“ u Trstu, stajao je i - - koji se protivio vojno-
krajiškom projektu Sisak-Senj. Financijski interesni krugovi suzbijali su prometnu politiku u 

koja im nije odgovarala, kao 
Slavonije i Hrvatske na Jadran. 

, bili su protiv projekta vojno-krajiške 
pruge.   
     mart loga za izgradnju 

„koje bi olakšale izvoz ugarskih proizvoda do 
mora“ -Bandino Selo (pa cestom do Josipdola i dalje u 
Senj), Sisak-Maljevac (pa cestom do Karlobaga) i Sisak-Karlovac (i dalje Lujzinskom cestom 
do Rijeke) izvoz ugarskih proizvoda biti zna

-Slavonski Brod.  
     A o . Ugarskog sabor sa 
zahtjevom pruge Pešta-Rijeka, koja bi se utvrdila na liniji Vukovar-Rijeka. I 

koncepciji vukovarsko-  
    kako bi parirao nje 

Brück n
zamisao pruge: Slankamen-Ruma-Vinkovci- -S.Brod-Novska-Sisak-Karlovac, s 

No, nije dobio Brück iz Budima 
nikakva odobrenja ni koncesiju, a 

- , 
tj. u Trst.  
     Brücka su verbalno 

„ “. 
su poduzeli u tom smislu inicijativu i kako bi projektirao prugu 
Vukovar-Rijeka te  

 Interes je ne samo povezati Peštu sa morem (Rijekom) preko Slavonije nego i 
vjerojatno tadašnju najve
Jadranskim, a ne Crnim morem, kakve su bile neke opcije.   
      bojazni pred nepredvidivim privatnim kapitalom, da se 
vukovarsko- gradi 
                                                           

 B. Stulli, -
- -446. 

 ,  
ukraj Kupe u zagrebskoj varmedji do Siska na akcie sagraditi.“  

,  
 , -  k 

moru“ 
 B. Stulli,  
 B. Stulli, -

- -446. 
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 ma  jer ako se prepusti izgradnja 

interesima „Ugarskog primorja“. 
       Zahtijevala je i tvrdila Ugarska vlada da nema „ “, ako se ne ostvari i 
„materijalno jedinstvo cjeline“, tj. gospodarsko jedinstvo zemalja ugarske krune („Ugarske i 

“), a u kojoj je Slavonija i Hrvatska.  
      Zagovarala je r -  -Rijeka,  

 svoj 
„vukovarsko- “ prugu.  Ko

rješenje ugarske vlasti nisu donijele, ali su ipak afirmirali svoje zahtjeve i pozicije na za-
  

     Uz o -Rijeka“,  u Vukovaru je 
formirano novo Društvo za 
objedinjena su dva društva u tzv. „Sjedinjeno društvo za izgradnju vukovarsko-

“, sa sjedištem u Pešti i u Rijeci.         
     Pod uticajem tzv.   revolucije 
zamisli vukovarsko- izazvale su 
savskoj dolini ili prema Bosni, pa prema trokutu Sisak-Zagreb-Karlovac i zatim na more. Sa 
svojim novim koncepcijama Kossuth se nametao kako pruga treba biti u 

Slavonijom i 
Hrvatskom te da bi trebalo forsirati trasu dravskom dolinom, što bi Slavoniju i Hrvatsku 
gospodarski bilo nepovoljno, jer slabilo povezivanje dijelova Trojedne kraljevine na 

te nebi doprinosilo gospodarsko-  
Hrvatske, Slavonije i Dalmacije. No najviše bi takve ideje slabile slavonski prostor,  
ugarske e apsiracije, prisutne -  
      Iz šire regije oko Vukovara slavonsko-

predsjednikom a za izgradnju vukovarsko-
sjedištem u Vukovaru, i dalje su nosioci podrške vukovarsko- . 
„Narodnjacima“ je to odgovaralo pa je razumljivo što u septembru 
toliko olakšanja i zadovoljstva konstatira, kako su sada obje krajnje ta -
pruge „u banskoj vlasti“!  
sve košutovske smjernice i prugu Vukovar-

je zagovarala p -Rijeka kroz Hrvatsku, a ne Slavoniju 
jer bi  
       Kako je opisao Bogoslav , 
tj. središte Slavonije sa središtem Hrvatske: „

-narodnu 
medju 

                                                           
 , ,  
 ,   

ELU, -4. (gdje se iznosi Kossuthovo 
mišljenje kako je pruga Vukovar- -Rijeka!) 

-Rijeka spada u temeljni 
perspektivni program.) 

 , taji o raspravama oko vukovarsko-  
 ELU, -  
 ,  
   
 B. Stulli, -

- -446. 
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ke u Po
nikakvoga. Koliko je to zapreka i z

grebu. Sasvim 

knjigah bolje 

“  
      Hrvatsko-slavonska dvorska 

kog Ministarstva trgovine, da joj 
se dade tekst isprave na uvid.  i sve aktualnije pitanje sveukupnih obaveza 

 
prometnice u Slavoniji i Hrvatskoj.  

 

-
 

     42 

: „gdje nema baš nikakovih tvornicah, 
i gdie obertnost sam

 
-

šumsko bogatstvo je velikim dijelom izgubljeno za industriju zbog nedostatka komunikacija, 

instaliranjem parnih pilana.  
Za eksploataciju šuma bile su potrebne ceste, a sta

konji i primiti putnici, a na kojima je promet bio  neredovit.44 U isto vrijeme redovit promet u 

Vukovara nizvodno Dunavom do Zemuna, pa uzvodno Savom do Siska, i dalje uzvodno 
Kupom do Karlovca i cestom od Karlovca do primorskih luka Senja i Rijeke, prema moru. 

glavni prometni put kroz Slavoniju, zbog golemog interesa za izvoz poljoprivrednih 
 morskih obala.45 

Slavonsko-srijemska savska dionica (Zemun - -
gulacionim radovima, ali su ostali  nerješivi problemi nepovoljnog vodostaja, koji nisu 

46 U dru

47 Podizane su pored starih pilana na vodeni 
                                                           

 , - -224.) 
 Pozor, Zagreb,  

42 Mirjana Gross, -   
   

44 Poštanske ceste bijahu u Slavoniji - Vrpolje,  - Vukovar,  Vukovar - Vinkovci,  
Nova Gradiška - - Našice,  
45 Igor Karaman,   
46 fond:  
47  
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pogon   
e, 

a preko milijun hrastovih stabala. 
 (središte u 

Budimpešti), koja je nastala spajanjem firme , firme 
i firme . Nedugo zatim, 

trgovine drvetom i  a posebno kada je slom 

Slavonije.  

52 uglavnom kupovali na panju stabla, koju su šumski 
radnici  sjekli u trupce te ju transportirali na obale Drave, Dunava i Save. Tako je i trgovac iz 

 Salamon-Heinrich Gutmann54 

55 Gut

glavna grana proizvodnje 

kukuruza vrlo dobre kvalitete,56 

blaga, osobito svinja.57 

                                                           
  
  

Našicama,   
 I. Karaman,  
 I. Karaman -

 
52 -  

 Dnevna zarada š -
 

54  koj, 

-  

 
Lajos Barbarics, -   

 -  
55 Z  

 
56 -  
Agneza Szabo, Demog -

  
57 - -
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„str

alazila u golemim i 

-
 Za 

 
      

kao što je bila Slavonija, gdje je došlo do teške strukturalne krize.   
Posljedicama krize mogli su se oduprijeti samo krupni veleposjednici, bogatije seljaštvo i 
seoski zel

 
 

-2 katastarskog jutra („rali“), koje 
nisu mogle osigurati ni najbjednije vegetiranje posjednika i njegove porodice. Dijelio se i 

  U odnosu 

 

 
e je 

 
62 razlozi masovnijeg doseljavanja 

-
- - -

- i privrednim 

od nekoliko jutara i za tako dobiven novac kupili toliko zemlje, takav posjed o kakvom kod 

                                                           
 - 

 
 

 Rudolf -  
 -  

    
 I. Karaman, Društveno-  

-  
I. Karaman,  -  
62 -  Budapest, 

 
Ivan Balta, -  
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-
-

 obrtnici. U prvoj fazi useljavanja išlo se blizu granice, 

jugu“.  64 

Slavonije.65 
    

 ukupnog broja 
stanovnika cijele Hrvatske. Porast stanovništva Slavonije je bio dodatni motiv za 

a,66 a ugarska politika 
67 U Slavoniji, koja je od bila 

dr avno odvojena od Ma arske, iste ideje nisu više imala svoja uporišta te su prestale 
programski i politi ki djelovati. 

 
 

Z  
Promet

) do izvedbe, 
gradnje. Gradnja prometnica morala je imati razne motive, od ekonomskih, 
motiva. U ovim prostorima,  prirodna raskrsnica 
europskih puteva, stjecište prometnica od antike do danas od istoka do zapada te i 
srednje Iste prometnice imale su kontinuitet razvoja od rimskih putova, 
srednjovjekovnih karavanskih putova do modernih prometnica koje su danas sofisticirane, tj. 
dio su rezultata razvoja i vj . Koridori su se vremenom kao i civilizacije 
mijenjale  kroz Panonsku nizinu i Balkanska gorja, bez obzira kojim se 
prometnicama prohodilo, vodenim 

 
Prometnice su kao i danas 
svijeta. -zapad, a ponekad sjever-jug, osnosno Panonija-
Jadran.  

oja 
s , koja povezuje Balkan sa 

Panonijom. 
 ceste vode u 

-
Kraljevine SH tj. Jugoslavije centar postaje Beograd, raspadom Jugoslavije centri postaju 

                                                           
 Josip Gujaš, “Na

akcije”,  -  
64 Pál Petri, -   
I. Balta,    
65  
66 Jakov Gelo, -  
67 I. Balta,     
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i svim domenama razvoja, posebno u 
ekonomiji, tehnologijama, tehnici, zdravstvu, školstvu itd.   

ilo je 
im su zasadima nastali i moderne sofisticirane prometnice upotrebom 

 
Na tragovima prošlosti gradila , 
inteligenciji i njezinom primjenom u 
prometnica, izvjesnija je  
Robotizacija, n
stalno se usavršavaju  u ekonomske i prometne svrhe, ali i sve druge pore ljudskog 
stvaranja, pa je 
u svakodnevne potrebe. 
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Ako je to  to stavlja  odgovornost na nas da ne 

S druge strane,  
budemo  u   onda   ugasiti  gluposti ili u  
Zapravo, mislim da  nas strane   (eng. alien intelligence) vrlo  posetiti. 
Ali ona     sami  a ne 

   nego što 
 voljava

"To  ono   se      da naprave   
   3.0.   da stavite tu  u    nema 

 osnovu"

Mnogi  to  nigde na svom radaru i 
misle da  to   bi se moglo dogoditi  100 ili  godina. Ali mi smo trenutno na 

 To    do     u  stotinu godina. 
 godina  na  Mi u  gradimo novu vrstu    od 

nas"

.
  u    

                                                            
21 

- -  
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CEL AND 

 CENTURY 
 

 
This paper provides an overview of the debates that took place between the three 

linguists about the orthographical and grammatical issues that were present in the reality of 
Croatian language at the 
scientific approach, and was very vocal in arguing in favour of the concepts upheld by the 
new generation of linguists. He invoked the authority that science should have in addressing 
practical issues as well. The elaboration of the mutability of language and the need for a 
historical perspective was an important element of the linguistic arguments. Pacel accepted 
the arguments of the young grammarians (the only scientific arguments at the time) that were 
putting pressure on the standard established by the Zagreb school of philology, with Adolfo 

of the debates that took place between the three linguists in the context of the Croatian 
language of their time. 
 
Keywords: th history 
language, schools of philology 
 

INTRODUCTION 
 

logy in the context of debates arising from 
their diverging concepts of the standard language of their time. It strives to present the 
purpose and the repercussions of the debates that took place between the three linguists in the 
context of the Croatian language th century. The paper uses philological methods, 

papers), identification of texts, search for variants and parallels, aggregation of biographic 
and bibliographic data, studies of different influences and so on, along with the methods of 
description, classification and compilation, historical and comparative method, and analysis 
and synthesis. 

The life and linguistic work of the three linguists in question are common knowledge 

linguistic views of the Zagreb school of philology, which he had once fiercely defended, he 
 

                                                 
Borko Baraban, PhD, Academy of Art

- , borkob@gmail.com 
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 In addition to analysing the content of their debates, the paper will provide a brief 
, comparing them with those advocated by A. V. 

Slovnica (Grammar) will illustrate the differences and 
 

In conclusion, the distinctive features of these debates are isolated and analysed in the 
context of linguistic argumentations.  

 

 CENTURY – 
 

 
th century as a pivotal period in the 

development of the Croatian language and the protection of Croatian cultural identity, mainly 
because it was the time when Croatians were finally united by a standard language based on 

th century, and the work of the 
schools of philology and their debates in the second half th century. 
 

Illyrian tradition and the Croatian language 
 

-  

 

significance as well, since it was the first to successfully define and describe 
- ur-pitch accent system. Identity-wise, this system 

embraced the old works of literature, also making the Croatian language stand 
 

or of  
(Croatian Homeland), the poem that served as the basis for the Croatian national anthem, 
marks the beginning of the very lively interest in topics related to the Croatian language in 

th century. The brochure, titled 
 

time, argued in favour of using the Croatian language in public affairs. The public fight for 
the cultural identity of the standard Croatian language started at the same time. To better 

speaking to did not have a single magazine or newspaper in the Croatian language at the time. 
 

titled K -  (Fundamentals of Croatian and 

which was bilingual (written in Croatian and German). The handbook suddenly made Gaj the 
rallying point of talented young intellectuals who were guided by the same idea. In , Gaj 
was able to get authorisation from the King to launch the first daily paper in Croatian, which 
included a literary section.  
 January , and the literary section  (Daystar 

. This was a huge breakthrough 
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Croatian literature was coming 
together as a compact unit, the modern literary toolkit having been established that would 
bring all authors together, and facilitate purposeful communication with the Croatian 

Novine was printed in the Kajkavian 
dialect until the end of the year, Danica printed literary contributions in both Kajkavian and 

 
, which refers to the 

belief in blood ties and a genetic connection between the population of the former Greater 
Illyricum and the Croats, who are supposed to be their biological extension; and the belief 
that this ancient people and their language live on in us, which makes us the heirs of their 
former grandeur and glory. 

Back in the th century,  of the island Hvar printed the book titled O 
 ), which 

 
(Who Were the Illyrians?) in several issues of the Danica in its fifth year, citing statements 
and quotes by Herodotus, Polybius and Livy, along with other sources, as proof that the name 
Illyrians  

“on the north- the oldest news of 

  
Gaj built his concept of Illyrism on these grounds, as a return to the origins of the 

Croatian ethnic being, but later interpretations turned it into a fabricated supranational idea.  
 usiasm for full seven 
years, setting the tone of the public life in general. The people and the territory, the language 
and the literature all bore the Illyrian name in service of the Illyrian idea. A multitude of 
poems and countless verses were sung, celebrating the Great Illyria and the Illyrian unity, 
although not one among them could be described as poetry. The grandiose, magical Illyric 
idea could not provide true inspiration even for the indubitable poets among the supporters of 

The royal edict banning the Illyrian name was issued on  
, explaining that the King would not stop the development of the popular language, but 

that he would also not allow seeds of discord to be sown among his subjects. To create the 
conditions for harmony and cooperation among them, and pacify the anger that the Illyrian 

Illyrism, Illyric and Illyria to refer to Croatia and , as well as their popular language 
Zagreb. 

novine came out on  
novine, and the literary section was again named , 
like in its first year. This ended the Illyric episode, which had lasted for seven years, but it did 
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this practice did not pursue major normative interventions, the third edition differed from the 
 and yat with an ie in long syllables, 

and  in short syllables. 
Even though Veber offered no specific explanation of his reasons for introducing 

these orthographical changes, it is evident that he was following the living language practice, 
which had abandoned the spelling of the yat ( ) and the spelling of 
(èr  

“...however, most nations retained the silent sound ahead of the r, written as è 
in books. Authors who believe that r functions as a vowel in this case leave out 
the è ahead of the r, for example, in the words , vrt  
Veber made some changes to orthography, but in terms of phonology and phonetics, 

he followed the teachings of his predecessors in the Zagreb school, including the silent è 
among vowels, in addition to  and . Even though the theses presented in Slovnica 
firmly point to the conclusion that Veber considered the long reflection of the yat to be a 

de it clear 
that he considered the long yat to consist not only of two phonemes, but also of two syllables, 

 
“Taking into account the essence of the matter, I argue that this phoneme is 
never bisyllabic, because, when long, it is broken up into two letters, with a  
inserted =  

Slovnica states clearly that the reflection 
of the yat is a vowel, and this was what was taught at schools and considered the standard 
language. The tradition was not interrupted, and it persists to this day. 

The 
cultural landscape, among others. The scientific magazine  (Author) was launched 
in Zagreb in the same year, running the article  (Our Orthography), in which 
Va

the resolution of orthographic and linguistic 
problems should be limited to ix -ah in the 
plural genitive case, opposed the  (and advocated ie and , as recommended by Šulek), and 
likewise opposed the e accompanying the r when functioning as a vowel. He was in favour of 
 in place of , and he argued in favour of a moderated etymological spelling. 

“Veber, the head of the Zagreb school of philology, immediately wrote the 
article  (On Our Orthography) in response in the  

 and the -ah, and calling for more etymology in 
orthography, accepting only the complaint against the vowel accompanying 
the r when 

 
ntinued to present specific proposals for linguistic reform in addition to 

orthographic reform, we see that the views about the standard language and orthography 
 

ew period and new concepts in the standard 

of the single language , described as the generation 

from Ljudevit Gaj. Veber continued to advocate the Illyrian ideas, which led to debates and 
conflicts wit  
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was replaced by a new generation. After the generous financial donation made by Bishop 

Yugoslav Academy o  
had started to take shape. In principle, the Emperor gave the permission for the establishment 

ould 
Torbar, editors of the abovementioned  m

e magazine, 
presenting his views about a variety of issues in linguistic and literary science. 

is belief that the views of the Illyric 
generation, which idealistically dreamed about a single Illyric language and orthography, 

 
“There were times in our country when we harmlessly dreamed about an 
artificially developed language, composed of a mish-mash of ingredients of all 

having learned from our failures, that only an inner strength derived from a 
popular standard language, developed validly and in complete harmony 

am confident that any further advocation and protection of the thing that drifts 
farther and farther from our reach with each passing day would be 

- -  

following features, using the method of  that had been 
-ah in the plural genitive case, the use of -er 

instead of r functioning as a vowel, the use of , which he suggests replacing with ie and , 
the use of  instead of nstead of an excessive one 

-

so, he drew opposition against both him personally and the . Veber was especially 

and Veber and Šulek rose as one to defend the -h, even though the two of them were 
normally not on good terms. In contrast, we who gathered around the  were 
supporters of Šulek èr 
and the  -

published in the  
presented his already known opinion that the -h should be written in order to differentiate 
between the cases, and that the -h is simply an orthographic sign that should not be 

 
“It was my duty to present this argument in defence of this letter. If life 
overcomes all our deliberations, it will overcome me as well, because no one 
can fight living life armed with a dead letter. However, I kindly ask the 
supporters of this spelling to establish stable rules that will allow people who 
are not aware of the rules to always guess the length or brevity, including in 

 
ie and , among other 

, which he will continue to advocate 
r functioning as a vowel. 
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In the same year, Šulek came forward as well with the article  (In 
-ah resented with 

had originally written it, with the plural genitive case spelled with the suffix -ah. On the 
contrary, he crossed out all his suffixes -h in the plural genitive case. The article whose 
author was advocating for this suffix was thus printed without a single instance of this suffix 
being used in his own text. Šulek explained why he felt that the suffix -h is necessary in the 
plural genitive case, expounding in detail on this matter in general. In conclusion, he argued 
that the spelling of -h was not an invention of the writers from Zagreb, and that it had been 
present in the language for hundreds of years. He could not predict if this suffix would 
prevail, but he felt that retaining the suffix in the plural genitive case would not detract from 

 

-h in his 
 

this view in  
maintaining that the addition of the -h in the genitive case was an error.  

regard to orthography, because Pacel spells ie/  rather than  (considering the 
ie a bisyllable), abandons the è accompanying the r functioning as a vowel, no 
longer spelling èr, and has doubts regarding the validity of the letters  and . 
He consistently adheres to the morphophonological orthography, believing the 
phonological orography to be inferior, because it impairs understanding by 
changing word stems  
In his chapter on vowels, he proves that the suffix -ah in the genitive case has no basis 

in history or science, and should be abandoned in favour of the suffix -a, which is derived 
from a strong semivowel as a result of vocalisation. Pacel accepted the arguments of the 
young grammarians (which were the only scientific arguments available at the time), and 
implemented them in 

 
At the beginning of his article d for the adoption of the 

spelling he proposed, arguing that it would be  
“reckless and unwise to postpone something that would definitely benefit 
science right now for some purportedly more convenient times due to reasons 

 

drawn into this conflict. In his later article (In Opposition due to 
-  desire for 

an end to the arguments over orthography so that the standard Croatian language would be 
united in orthography as well. However, the issues were not so easy to resolve. Veber and 

graphy in a serious 
had he 

adopted  

Ac  
comprehensive treatise  
Vocalisation in the Croatian Language), arguing in favour of the suffix -a in the plural 
geni -ah to be the 
correct form in the genitive case. Hattala published a treatise about the matter in the fourth 
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tome of the , titled  (Initial Groups of 

 
 d that the suffix -a in the plural 

genitive case is a result of new vocalism and rejuvenated vocalisation. Whether we choose to 
t 

refutes the justification for the use of the plural genitive form ending in -ah

Philology.  
 

 

 in 

tolerance, shortening it arbitrarily, and even changing some words (for instance, replacing 
 with , Slovienci with 

comparative studies, but rather than prove that the Croatian word  (wolf) was derived 
from Lithuanian , he prefers to advise his people to use the word  instead of  
and concern himself 

id.  

eb school remained. 

  
  
 
introduced the results and the conceptual apparatus of the comparat -
European linguistics, state-of-the-art methods in linguistic science at the time, to the 
discussions about the orthography and grammar of the standard Croatian language. There is 
no doubt that this scientific apparatus, which elevated the discussion to the highest level of 
science, gave the arguments presented by the young philologist a penetrative force that was 
instrumental to the major impact he exerted on the further course of historical development. It 
is important to consider the q
linguist, and his use of his linguistic education in the debates in question. 

the problems, reference works, and r

Horatius and 
supporter in all his endeavours. 

treatise he wrote about folk poetry, which he later noted was inspired 

, one of the fundamental works of comparative linguistics at the time. 
n comparative linguistics at the 

beginning of his time in Zagreb. His ambition was to build a comparative basis for the study 
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-European languages, whose outlines had just started to emerge as a result of 

efforts with a systematic historical comparative grammar, presenting the entirety of the 
 

The magazine  was launched at the time with the support of Bishop J. J. 
-

built such a reputation by then as a philologist that he was cast in an important role in this 

youngest among them, he also served as the secretary of the editorial board. 
The  forms to work, 

doing away with the suffix -ah in the plural genitive case of nouns in its texts, even though 
the  
proposals altogether, Šulek only insisted on the suffix -ah in the plural genitive case of nouns. 

 
Language), in which he advocated in favour of the genitive suffix -a (instead of -ah), 
demonstrating that the plural genitive case is a result of new vocalism – rejuvenated 
vocalisation. Ease and comfort was the only reason why it came to be, and adding -h to the 
genitive form undermines both these purposes. However, the -h was used previously only to 

pronounce it in their speech. The original treatment of the phoneme and letter -h was 
therefore fundamentally disrupted in this standard language and orthography. In the 
Chakavian dialect, the pronoun suffix -ih is also transferred to nouns, or the locative form 
extends to the genitive case as well. This provides scientific proof that there is no justification 
for adding an unnecessary -h in the plural genitive case of nouns. The phoneme (or at least 

 already left his 
homeland. “Analysing in detail the debate about the genitive case, from the publication of the 

Danica 
the plural genitive case ending in -

ah

genitive case ending in -a, all the way to the end of the century, Jonke concludes that the 
arguments in favour of retaining the genitive form ending in -ah became increasingly weaker 

until the form ending in -a  

comparative viewpoint, he underlined the importance of the Chakavian accent, undertaking 
broader comparative studies, and highlighting the similarities between Chakavian and Greek, 

 
 

andard language now. “Over the past ten years, authors from 
Zagreb took a step forward, giving up the etymological orthography in favour of the phonetic 
one, and abandoning the older forms in the plural cases in grammar.  could now 
become a unified basis for studies in pedagogy, literature and science, if only we did not have 

The two details he was referring to were the Ijekavian and Jekavian pronunciation of the 
ancient phoneme yat and the reflection of this phenomenon in literature, and the introduction 
of the grapheme  to replace .  
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 /  (voicedness / 
voicelessness) in favour of the Croatian words  / , and favoured the use of 
the word  instead of  (stay).  

The relationship between euphony and etymology in orthography, which received lots 
of attention at the time, was the first specific object of his study. The linguistic theory at the 
time allowed for clear distinction between the sound image of the word and its etymology, 
resulting in two possible poles for orientation in orthography. If consistently applied in 
writing, both the etymological and the phonetic principles reduce themselves . 

solution he had proposed for the dilemma. Having rejected etymological orthography, rather 
than advocate the phonetic or phonological one, he argued in favour of a consistent 

flexion, and that word formation should be ignored, because it would take things too far in 
the direction of 
opinion, the genitive and dative case of the word otac (father) should be spelled otca/ , 
following the spelling of otac and otaca, it would be difficult to explain why the word for 
fatherhood should be spelled  rather than .  

orthographic tradition. Quoting the continuity that existed before the Illyric 
actice was also relevant, the one that was no 

longer mentioned in orthographic deliberations in recent times, since the 
prevalent belief was that it was abandoned and stopped, and no longer has any 

   
Here are some  for 

(diphthong),  for (quantity),  (lingual consonants) for 
,  (silent vowels) for  (nasal vowels), yor and yer, 

(semitone) for yor and yer,  (semivowels) for l and r,  
(transfer) for (metathesis),  (adjustment) for  (assimilation), 

 (attachment) za for  (epithesis),  for ,  for 
(sibilant),  (gradation) for  etc. 

consonants to find substantiation for his morphophonological solution, since it helped him 
partially explain the structure of the syllable, and determine that the gemination of consonants 
was not justified.  

 to 
method, that there is a clear temporal distinction between these two layers of iotation, the 
older layer dating back to the pre-
original ,  should be used consistently instead. The younger iotation, which only occurred 
after the collapse of the semitone, was not consistently implemented in all speeches, and  

be considered standard. The spelling of the phoneme yat received special attention at the 
time. The orthography 

attempted to prove that this letter was completely redundant in the orthography of the 
standard Croatian language.  

In his opinion, the Croatian language has only three verb moods. There are two simple 
moods, the indicative and the imperative (Indo-European optative by its etymology), and a 

 (the powerful mood), and which is 
usually referred to as the conditional in modern grammars. The perfect participle active, 
which is used to indicate desire, developed from the latter, for instance, in the expression 
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 (so the sky would not break above me), and there is no 
reason to consider this a separate mood (optative).  

a in the singular 
genitive case, uses r as a vowel ( , ), and does not perform regressive 
assimilation ( ). On the morphological level, he characteristically uses the old 
suffix for the plural instrumental case ( ) and for the plural genitive case 
( ; ). On the orthographic level, he does not separate the 
negation from the verb ( ), spells  and  as  and  ( , ), uses ê 
for the modern yat reflex ( , , ), and occasionally uses ie for the  yat 
reflex ( , ). 

his sense of the rights of standard language and literary expression set him apart. With his 
 (Grammar), Broz- R  (Dictionary) and 

 
deeper understanding of lexicology- and grammar-related issues, along with an understanding 
of standard language in general, as well as a sense 
young professional in Croatia, harbouring a refined sense of the linguistic and literary past of 
his environment, and of its current needs. This reality, which he experienced deeply, and his 
broad linguistic perspective and refined sense of the diverse and ever-expanding needs of the 
literary expression usually guided him toward realistic and acceptable assessments, and 
toward an objective and broad consideration of issues related to the standard language, even 
when 

 
-level debates in linguistic science were 

articulated so as to make everyone understand that they were actually programmatic 
declarations in favour of the elimination of the prescribed orthographic principles and the 

 

views of the new generation. He invoked the authority that science should now have in 
addressing practical issues as well. The elaboration of the mutability of language and the 
need for a historical perspective was an important element of the linguistic arguments. The 
two main schools of such considerations and their founders were mentioned in this regard. 

The linguistic theory of the time allowed for clear distinction between the sound 
image of the word and its etymology, resulting in two possible poles for orientation in 

the Croatian orthographic tradition. Quoting the continuity that existed before the Illyric 

mentioned in orthographic deliberations in recent times, since it was replaced with the belief 
that it was abandoned and stopped, 

the Croatian orthography, but also with its entirety, which can never stop being relevant. 
The insist

 
“Whoever does not believe me can open ancient books that have been restored 
by the effort of honest people, such as the Cyrillic monuments published by 

beautiful  
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consonants to find substantiation for his morphophonological solution, since it helped him 
partially explain the structure of the Croatian language, and determine that the gemination of 
consonants was not justified. 

The spelling of the letter  was in special focus at the time. The alphabet of the Illyric 

attempted to prove, using strictly linguistic arguments, that this letter is completely redundant 
in the alphabet of the modern Croatian standard language. He discussed the initial nature and 
the Indo- neme yat 
letter yat had never been anything but a hindrance in the Cyrillic and Glagolitic texts that do 

difficult for the 
 

The responses of linguists like Veber, Pacel and others to the reforms proposed by 
 more than accommodating. He 

of matters. However, he resolutely defended his version of the morphophonological 
orthography and the grapheme ê, using very reasonable arguments that one might even say 

errors and mistakes.  
However, irrespective of all the support and acknowledgement Veber would receive 

after their debates, and irrespective of the success he had, his reputation was irreparably 

that Ja a vital role in it. In his debates 

in the eyes of the relevant readers, and to identify with it the grammatical descriptions and 
normative solutions he proposed, and, most importantly, to use it to dispute 
and his school. This paved the way for future development, which did not always take the 

arguments were not always stronger than 
 

 

CONCLUSION 
 
 

th century Croatian language prove the importance of 
linguistic papers and t
the contemporary standard Croatian language immediately and directly with his work on the 

V. 
accepted the arguments of the young grammarians (which were the only scientific arguments 
available at the time), and implemented them in . In the third edition of Veb
Slovnica 
before the same arguments. At the beginning of the article  (Our Orthography), 

ld be “reckless and unwise 
to postpone something that would certainly benefit science right now for some purportedly 
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practice that was no longer mentioned in orthographic deliberations at the time. 
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INTERACTIVE LEARNING: UTILIZING ARTIFICIAL 

INTELLIGENCE 
 

 
Abstract 
One of the cutting-edge technologies is artificial intelligence (AI). Artificial intelligence (AI) 
has become widely accepted in a number of fields recently in the life of modern day human 
being, such as, knowledge acquisition, learning, healthcare, and security. In order to develop 
an interactive intelligent system for user interaction, the field of human-computer interaction 
(HCI) has been fusing AI and human-computer interaction during the past few years. By using 
different algorithms and utilizing HCI to give the user transparency and establish their trust in 
the computer, AI is being employed in a range of fields. Global scientists are interested in 
artificial intelligence, a significant technology that mimics human cognitive capacities. An 
artificial neural network, which can mimic human mind, is the fundamental building block of 
artificial intelligence technology. This form of brain architecture is composed of densely linked 
neurons and serves largely as a mechanism for processing input to deal with a specific problem. 
Due to a rapidly developing technology, robots may now perform tasks that were formerly 
reserved for humans alone. Along the perspective of knowledge development and interactive 
learning this paper tries to shade some light on recent researches and activities on AI 
influencing learning through a vertical literature review. 
 

 Artificial intelligence, learning, knowledge development, interactive learning, 
deep learning, healthcare, human-computer interaction, human-centered design, machine 
learning, usability, user-centered design. 
 
INTRODUCTION 
 
Digital technologies are now widely used for engagement in the contemporary world. One of 
the most important and fundamental components of all fields and industries nowadays is 
computing. Mobile computing has emerged as one of the key trends in our period among all 
the modern technologies (Grudin, 2019). In several cutting-edge fields, technological 
interaction has been given prominence. In the technical context, interaction variables are also 
critically important for user-friendliness and management (Zeng, Chen & Lew, 2020). 
 
By integrating itself within the systems with the aid of various technological acceptance 
theories, artificial intelligence is playing a crucial role in increasing the flexibility and 
intelligence of interaction (Sohn & Kwon, 2019). The field of human-computer interaction is 
mostly utilized to facilitate user engagement with technology (Yun, Ma & Yang, 2021). 
 
In other words, artificial intelligence is renowned for fostering intelligent interactions (Bryndin, 
2020). With the advent of Explainable artificial intelligence, a new era has built a bridge 
between human-computer interaction and artificial intelligence (Nazar, et., at., 2021). 
 
                                                            
1 Email: hakikur.rahman@gmail.com 
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Healthcare, corporate operations, security, financial and legal decisions, autonomous vehicles, 
smartphones, and AI for designers are just a few of the fields where explainability in AI is 
active Arrieta, et., al., 2020). Figure-1 illustrates the key elements of AI system in terms of 
learning and knowledge acquisition. 

Figure-1: Key elements of AI systems (Adopted from Chen, 2022) 

Interactive learning, a method of instruction made possible by technology, typically refers to 
online education. Interactive learning has recently gained prominence and been acknowledged 
by many institutions as a potential way to give students access to on-demand learning options 
to enhance their learning process. Virtual learning environments, distributed computing, 
flexible Internet environments, and general remote learning are all examples of areas where the 
concept of e-learning is understood (Darko, et al., 2011).  
 
The Interactive learning experience can be impacted by a variety of elements, including 
structure, quality of support systems, material quality, quality of support networks, evaluation, 
and diversity of peer support networks (Arbaugh, 2000; Areti, 2006). To ensure that students 
learn effectively, universities and educators must take these aspects into account. Investigating 
the factors that influence student satisfaction with online learning is crucial (Bender, Wood & 
Vredevoogd, 2004; Roberts, et., al., 2005; Alnagar, 2020). 
In our life, education is important. The primary aspect of education that is related to learning. 
Visualization and the ability to distinguish between right and wrong become more powerful 
with education. The computing power of intelligent machines and the development of new 
teaching and learning tasks are directly related to the future of education. These developments 
have the potential to fundamentally alter higher education institutions' internal structures and 
systems of governance. 
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The cost of education has increased significantly in recent years, making it difficult for low-
income parents of talented kids to enroll their children in the reputable institutions of their 
choice. Education does assist one understand the true meaning of social and cultural norms in 
order to develop into a decent member of society. 
 
Additionally, it highlights the constraints and dangers faced by contemporary students. The 
various aspects of artificial intelligence in higher education, especially interactive learning is 
examined in this paper. (Sethis, K., Chauhan, S. & Jaiswal, V., 2021). Therefore, as the 
methodology, this paper seeks to find various aspects of AI and its impact or utilization in the 
modern day life through a vertical literature review.  
 
METHODOLOGY 
 
The only way to improve the content and knowledge-based abilities in higher education is to 
upgrade it. As a result, knowledge representation and reasoning are crucial for representing 
facts, opinions, and information as well as for deducing the logical meaning of represented 
knowledge that is stored in knowledge bases. This paper offers a comprehensive overview of 
knowledge, representation, and reasoning in higher education, as well as the related art of 
study. For improved representation of facts, beliefs, and information, many artificial 
intelligence-based knowledge representation and reasoning methodologies and schemes are 
offered. Different methods of reasoning are explained in order to deduce the correct 
interpretation of the knowledge, and then various problems with knowledge representation and 
reasoning are addressed (Tomar, D. & Tomar, P., 2021). 
 
The scholarly output on artificial intelligence in education (AIEd) has greatly expanded as a 
result of researchers and practitioners promoting AI and utilizing its pedagogical potential 
(Hinojo-Lucena et al., 2019). Scientific literature can be studied through the identification of 
research purpose, assessment of scientific collaboration, and detection of research themes to 
fully comprehend the background and current state of a topic (Chen et al., 2020). Given the 
explosive expansion of AIEd research, it would seem appropriate to synthesize the existing 
literature and provide a concise summary (Liang, 2021). 
 
BACKGROUND 
 
Understanding intelligent beings is the central principle or concept of artificial intelligence 
(AI). Numerous definitions discuss AI using various terminologies and frameworks. According 
to Kurzweil, artificial intelligence (AI) is the "art of building machines that perform tasks that 
require intelligence when performed by people" from 1990. Winston put up the alternative 
definition of AI in 1992, describing it as "the Study of the Compilations that Make It Possible 
to Perceive Reason and Act." ''The branch of computer science that is concerned with the 
automation of intelligent behavior,'' according to Luger's definition of AI in 1993 (Dosilovic, 
Brcic & Hlupic, 2018; Nazar, 2021). 
 
Artificial intelligence is the study of intelligent agents, which are objects that can understand 
their surroundings and take appropriate behavior to maximize their chances of success. In other 
words, AI operates as an intelligent agent that chooses the optimal course of action given the 
circumstances (Ongsulee, 2017). Network load balancing, intelligent agricultural techniques, 
security, livestock, inventory management, and manufacturing and production are only a few 
of the industries where AI is in use (Shahid, et. al., 2020; Hassan, et. al., 2021). Figure-2 shows 
various trends of AI utilizing machine learning. 
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Figure-2: Artificial intelligence and its various applications through machine learning 

(Adopted from Nazar, 2021). 
 
Deep learning, sometimes referred to as deep machine learning, deep structured learning, and 
hierarchical learning, is a field of machine learning. For sake of reasoning, it may be termed as 
interactive learning too, thus incorporating ideas to include AI methods and applications. 
Furthermore, it has been observed that deep learning extracts features on its own, without 
assistance from a human. This method draws inspiration from the artificial neural network, 
which is a component of the human brain (Kim, 2019). 
 
An emerging technology that is well-liked in educational technology is artificial intelligence. 
In higher education, AI is essential to e-teaching and e-learning, which is more familiar to be 
termed as interactive learning. Exploring the wonders of AI's progress in higher education for 
teaching and learning processes is a primary focus of this paper. It examines how businesses 
teach and grow as well as the educational implications of emerging breakthroughs in transit 
student learning. Research is being done to forecast the future notion of cutting-edge instructing 
in all reality. Late innovative degrees of development and the speeding new headway in cutting-
edge training are studied. A thorough systematic review is used to present the function of AI 
in higher education (Diwaker, C., Sharma, A. & Tomar, P. (2012). 
 
Artificial intelligence (AI) is advancing quickly and has been continuously changing the 
modern world for decades. All kinds of industries, including commerce, economics, 
transportation, healthcare, education, and so on, benefit from AI technologies. The growth of 
artificial intelligence in education (AIEd) has drawn the attention of numerous scholars, who 
focused on the ways in which AI supports teaching, learning, evaluation, referencing, and 
cooperation. There are several issues raised. How have AI technologies impacted education? 
How do AI technologies help with curriculum, assessment, student learning, and teaching 
methods in the classroom? How do educators handle artificial intelligence (AI) technologies? 
What ethical issues do AI technologies raise? What are the challenges facing education-based 
AI? (Shen, L., et.al., 2021). 
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Artificial intelligence (AI) has mostly been applied to education in a few ways that help with 
test systems and competency building. It is envisaged that AI will help solve the demand for 
learning, education, and teaching with the continuous development of educational AI solutions. 
To offer teachers the time and freedom to learn and adapt—uniquely human skills that would 
struggle on machines—AI can improve performance, personalize, and expedite administrative 
procedures. The ideal AI educational system would produce the best outcomes for pupils by 
combining the strengths of both teachers and machines. Education professionals have long been 
concerned about tailoring the curriculum to meet the unique needs of each student, but the AI 
gives teachers a previously unheard-of level of flexibility to manage 30 pupils in each session. 
With AI, there are numerous possibilities for the teaching and learning process that take into 
account each student's interests and comprehension, which will improve the effectiveness of 
the educational system (Sakalle, et. al., 2021). 
 
For many years, computers have been playing a major role in the field of education. Artificial 
intelligence (AI) research has recently had a positive impact on applications in education. 
Using sophisticated machine learning and deep learning algorithms, knowledge could be 
derived from incomplete data. 
 
The author has examined the effects of artificial intelligence on the field of education in this 
paper. The author will go through how various interactive learning models can predict student 
performance as a result of the advancement of learning techniques over the past few decades. 
It has been observed that contemporary models can spot the problems by getting to know each 
pupil. The author will next try to suggest various learning strategies for raising student 
performance after that (Kharb, L. & Singh, P. (2021). 
 
Higher education's future is inextricably related to advancements in new technologies and the 
computing power of emerging intelligent machines. Advances in artificial intelligence in this 
area present new opportunities and problems for teaching and learning in higher education and 
have the potential to significantly alter governance and the internal structure of these 
institutions. Technology should not be used in higher education to replace or replace the 
educational process with a set of processes for material distribution, control, and assessment. 
Instead, it should be used to improve human thinking and to support it. With the development 
of AI solutions, it is crucial for educational institutions to be vigilant and ensure that tech lords 
do not monopolize control over the secret algorithms that fuel them. This paper has tried to 
discuss both the advantages and disadvantages of AI technologies for higher education 
teaching, learning, and research utilizing AI (Tomar, P. & Verma, S. (2021). 
 
To enhance further discussions, a few important aspects of AI has been discussed in the next 
section that throws light on the evolution of learning among many perspective of the modern 
society.  
 
DIFFERENT ASPECTS OF AI: 
 
First, the general scope of learning is being discussed; then the relationship with quantum 
theory has been put forward; afterwards, as a case study, utilization of AI in radiology has been 
discussed; thereafter, use of AI in machine learning and healthcare sectors has been 
synthesized. 
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Learning: 
 
The number of published studies in the area has expanded as a result of the growing use of 
Artificial Intelligence (AI) technology in education. Since it has the ability to support learning 
in a variety of contexts, artificial intelligence (AI), a machine-based technique with algorithmic 
power for making predictions, diagnoses, recommendations, and decisions, has gained 
importance within the educational community (Hwang et al., 2020a). With several applications 
including intelligent tutors for content delivery, feedback providing, and progress supervision 
(Bayne, 2015), the field of artificial intelligence in education (AIEd) has exhibited 
technological advancements, theoretical developments, and successful pedagogical influence 
(Roll & Wylie, 2016).  
 
The advantages of AIEd are well known. Instructors can teach effectively and efficiently 
through tailored and adaptive education by using AI to give specialized support and increase 
knowledge-gap awareness (Guan et al., 2020). Additionally, AI offers algorithm-based 
judgments that allow for efficient real-time evaluation of complicated abilities and knowledge 
(Chen et al., 2021). Additionally, classroom dynamics and student involvement can be 
examined using AI-enabled educational systems, which helps to identify at-risk pupils in real-
time mode and enables prompt intervention (Tsai et al., 2020).  
 
In recent years, classrooms and teaching methods have benefited from the introduction of 
computer hardware, software, and internet services. However, it is necessary for artificial 
intelligence (AI) to cause the actual disruption in education. Artificial intelligence has 
established itself as a force that can fundamentally alter several industries, bringing about 
previously unimaginable changes. Expert systems can be created to interact with the 
environment using AI in ways that mimic human abilities including speech recognition, visual 
perception, and intellectual activity. In order to improve learning and life outcomes for 
everyone, this paper will discuss the role of artificial intelligence in the education sector, 
including its market size, the impact of AI in education, and case studies of current AI presence 
in education (smart content, smart tutoring systems, virtual facilitators, and learning 
environments, etc.). The paper ends with a discussion of the concerns and problems (Sharma, 
et., al. (2021). 
 
ITSs for special education, NLP for language education, educational robots for AI education, 
EDM for performance prediction, discourse analysis in CSCL, neural networks for teaching 
evaluation, affective computing for learner emotion detection, recommender systems for 
personalized learning, and ITSs for special education are eight promising areas within AIEd 
(Liang, et. al., 2021).  
 
Quantum th  
 
Intelligent learning systems and quantum information technologies are both emerging 
technologies that are anticipated to have a profound impact on civilization in the future. The 
associated fundamental research fields 
 
Machine learning and artificial intelligence (AI) versus quantum information (QI) both have 
their own unique problems and issues that have thus far primarily been studied independently. 
However, a growing amount of recent study has explored the issue of how much various fields 
can actually benefit from one another. 
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QML investigates the relationship between quantum computing and machine learning, 
examining how the findings and methods from one field might be applied to address issues in 
the other. We have recently seen notable advancements in both directions of influence. For 
instance, quantum computing is finding a crucial use in accelerating machine learning tasks, 
which are essential in our "big data" age. On the other hand, machine learning is already 
ingrained in a number of cutting-edge technologies and may play a significant role in advanced 
quantum technologies. Quantum improvements have been (theoretically) proven for interactive 
learning tasks, demonstrating the potential of quantum-enhanced learning agents, in addition 
to quantum speed-up in data analysis and classical machine learning optimization employed in 
quantum experiments. The first accomplishments in using artificial intelligence to design 
quantum experiments and conduct autonomously some aspects of real research have also been 
reported. 
 
The majority of the physical disciplines have been influenced by quantum theory. The impact 
of this ranges from minimal adjustments to significant overhauls, especially in fields that deal 
with somewhat small sizes. It was discovered in the latter half of the 20th century that real 
quantum effects can also be used to enable characteristics that are superior to those possible 
with purely classical systems in engineering-type activities. The laser, transistors, and nuclear 
magnetic resonance devices were all developed during the first wave of such engineering. 
 
The second wave, which picked up steam in the 1980s, is an extensive, if not entirely 
systematic, examination of the possibility for using quantum effects for diverse jobs that, at 
their core, include the processing of information. This covers the scientific fields of computing, 
sensing, metrology, and cryptography, all of which now speak the same language of quantum 
information science. Research into these interdisciplinary programs was frequently incredibly 
fruitful. For instance, quantum computation, communication, cryptography, and metrology are 
currently mature, influential academic fields that have, arguably, altered the way we think 
about information and its processing. 
 
It has been clear in recent years that the interaction between the fields of artificial intelligence 
and machine learning, quantum information processing, and has its own serious questions and 
prospects. Although many study areas are only now beginning to receive more attention, the 
very first concepts were already present in the early years of QC, and we have made an effort 
to fairly recognize such forward-thinking studies (Dunjko & Briegel, 2018).  
 
P  : 
 
The focus of health care is changing from populations to individuals in the era of customized 
medicine. Artificial intelligence (AI), which has potential uses in radiology in particular, is able 
to learn without explicit instruction. 
 
While teaching radiology students about AI has received a lot of attention, our goal is to 
concentrate on how radiology students may be taught more effectively using AI. Although the 
concept of utilizing AI to enhance education is not new, relatively little AI is currently being 
used in medical and radiological education. We present an AI-integrated framework to 
supplement radiography education based on the current educational framework and provide 
use case examples informed by the operations of our own institution. The emergence of "AI-
augmented radiology" may pave the way for not only "precision medicine," but also for what 
we term "precision medical education," which involves individualized instruction for each 
student based on their requirements and learning preferences (Alam, 2020).  
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Numerous ways in which the use of artificial intelligence (AI) in medicine will alter radiology 
practice. There is growing agreement that teaching medical students and post-graduate training 
in radiography should now include understanding AI (Slanetz, et. al., 2018; Pietrzak, et. al., 
2018). The discipline has talked about training radiologists in AI use, but the focus of this 
research is on using AI for "precision education" in radiology.  

In general, AI has the potential to increase production and efficiency in the medical field. 
Artificial intelligence (AI) techniques are computational models that may simulate human 
performance on a job, frequently without being specifically built for that activity. Although AI 
more generally refers to a much broader collection of computational algorithms that carry out 
complicated activities previously assumed to require human ability, deep learning models are 
one class of AI that have achieved recent success. A few examples of current effective AI 
radiological applications are (i) anomaly identification, (ii) anatomic segmentation, (iii) picture 
quality assessment, (iv) natural language processing (NLP), and (v) protocol and worklist 
optimization (Lakhani, et. al., 2018). 
 
Figure-3 shows how to approach learning theories in a triangle and how to include AI into 
radiology education. Each of the learning theories—behavioral, cognitive, and constructivist—
presents problems and potential answers. 

Figure-3: Approach of AI based learning theories in the field of radiology education 
(Adopted from Alam, 2020). 

Machine Learning  Artificial Intelligence: 

Machine learning is the creation of automated systems that are capable of processing massive 
volumes of data to extract relevant and possibly useful information (data mining) and to use 
that information to solve real-world issues. Data classification refers to the combination of the 
two elements, i.e., information extraction and application. In this context, the goal is to create 
tools that, after studying a sizable labeled base of available data, are able to automatically label 
data that hasn't been seen before (Maglogiannis, 2007).  

Within the last ten years, "machine learning" and "artificial intelligence" applications have 
grown in popularity. In science and the media, both phrases are widely used, occasionally with 
the same meaning and other times with different connotations. In this work, we want to define 
the relationship between these concepts and, more specifically, to define how machine learning 
contributes to artificial intelligence. 
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The words data mining, deep learning, and statistical learning are connected, frequently used 
in the same context, and occasionally used interchangeably with machine learning and artificial 
intelligence. Despite being extensively used in various cultures, the phrases' specific meanings 
and usage vary greatly. 
 
Machine learning is an area of computer science that focuses on creating effective algorithms 
to solve issues with computational resources. While machine learning makes use of statistical 
concepts, it also incorporates techniques that are not wholly dependent on statisticians' earlier 
work, leading to original and highly referenced contributions to the subject. In recent years, 
interest in deep learning in particular has surged. Deep learning models may learn 
representations of data with numerous degrees of abstraction since they are made up of multiple 
processing layers. Deep learning has significantly enhanced machine learning's capabilities, 
such as in speech and picture recognition (Duong, 2019).   
 
With the aid of computer systems that can learn to solve a problem instead of being explicitly 
programmed, a set of techniques known as "machine learning" are frequently employed to 
tackle a variety of real-world problems. We can distinguish between supervised and 
unsupervised machine learning in general. As supervised approaches are the ones that are most 
frequently employed, we concentrate on the latter for the sake of this work. Learning in the 
context of supervised machine learning refers to the process of gaining information about a 
given task through the use of a set of examples (or "past experience"). 
 
Although statistical methods are employed during the learning process, it is not necessary to 
manually modify or program rules or strategies in order to solve a problem. In order to create 
a model by running an algorithm on a set of known data points in order to gain knowledge 
about an unknown set of data, (supervised) machine learning techniques always try to do this.  
 
In contrast, artificial intelligence imitates intelligence in machines by using methods like 
machine learning, statistical learning, or other methods like descriptive statistics (Duong, 
2019).  
 
Healthcare: 
 
The amount of interest in using artificial intelligence techniques in medicine and healthcare 
has significantly increased over the past few decades. Healthcare organizations are requesting 
more and more computer interaction from doctors and nurses as the discipline of e-health, or 
electronic health systems, develops to support more clinical operations. Many scholars who 
work in the AI domain are drawn to the field of computational analysis and artificial 
intelligence in medicine in this context. The majority of research projects in this field focus on 
creating diagnostic tools that will aid medical practitioners in their work (Maglogiannis, 2007).  
 
While intelligent tele-medicine and tele-health apps address the requirement for ongoing 
medical supervision of residents in remote, underserved places, expert systems and machine 
learning algorithms are utilized to provide second views in diagnosis. By using data mining, 
computational analysis, visualization, and simulation of data and experiments, medical and 
biomedical informatics increase the search for new information about biological and 
therapeutical processes.  
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By enhancing healthcare and switching to digital health technology, which encompasses 
several fields like artificial intelligence, big data, wearables, and medical technology and 
gadgets, significant breakthroughs in the field of healthcare have been made in recent years. 
 
Every day, there is a greater need for healthcare technologies. To increase technology adoption, 
ensure compliance, good ergonomics, and high-performance design for all users and contexts 
of usage, there are numerous problems and gaps between industry and academia that need to 
be filled. Several applications have been mentioned for enhancing HCI in prior research on 
healthcare. A few of them are a natural user interface, kid computer interaction, interpretation 
for those with disabilities, and human factors in healthcare. 
 
The most important field when discussing AI and HCI is human-robot interaction. Robots have 
been employed in industry in the past. Today, however, robots are also employed in social 
settings. The main goal of social robots is to integrate into human society and interact with 
people. Robotics in the healthcare industry is being used to address issues such a lack of 
healthcare personnel, rising healthcare expenses, and an increase in vulnerable populations like 
the ill, elderly, and children with impairments. 
 
AI is supplying insights to the healthcare industry that can enhance patient and clinical team 
results, lower costs, and influence public health. Early detection and diagnosis are the other 
tasks that AI is carrying out in the healthcare industry]. According to reports, AI is used to 
process both organized and unstructured healthcare data. 
 
Various fields of healthcare and medicine are implementing and using artificial intelligence. 
The use of AI in healthcare encompasses such tasks as identification, diagnosis, and treatment 
as well as patient interaction and health management (Nazar, 2021).  
 
FUTURE ISSUES 
 
Beyond the obvious examples, direct computational approaches to build human-level Go-
playing software had failed, whereas AlphaGo (Silver et al., 2016), a fundamentally learning 
AI technology, achieved this complex goal. It has recently become increasingly clear that 
learning methods may make the difference between a given technology being realizable or 
being effectively impossible. In fact, quantum computing (QC) may develop into a technology 
that lowers the barriers to quantum computers through exquisitely quick and adaptive control, 
potentially implemented by an autonomous smart lab. However, cutting-edge research suggests 
that machine learning (ML) and artificial intelligence (AI) techniques may be able to assist at 
a deeper level by assisting in the discovery of novel physics that may be the missing piece for 
fully developed quantum technologies. We may, therefore, require ML and AI to create 
quantum computers (Dunjko & Briegel, 2018).  
 
Although there may be basic reasons for framing such a broad theory, it may also have more 
practical repercussions. In fact, it may be argued that the fields of quantum machine learning 
and future quantum artificial intelligence may make up one of the most significant research 
fields to have emerged in recent years. Such a bold statement is justified in part by the clear 
possibility of influence in both directions between the two components of quantum learning 
(and quantum AI). In fact, the interactive learning in a sense is highly involved within the 
intricate evolution of the AI techniques. Hence, future learning methods need to be observed 
among various perspectives of AI formations. 
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OPPORTUNITIES AND CHALLENGES 
 
There has been a heated philosophical debate surrounding the phrase "Artificial Intelligence" 
since John McCarthy first used it in his proposal for the Dartmouth Conference in 1955, but it 
had had been used earlier as evidenced by works by Alan Turing, for example. Questions like 
"what is it?" and "can it really exist?" as well as "will it ever surpass human intelligence?" and 
"how should we refer to it?" have plagued us for years and their intensity hasn't lessened.  
 
 
 
 
Whatever our individual responses to the aforementioned philosophical issues may be, there is 
one fact that we can all accept as given. Artificial, computational, or machine intelligence, or 
simply AI, is a field that has recently started to reach maturity. Therefore, whether or not they 
are legitimately referred to as intelligent, a long range of approaches, tools, and applications 
that have been developed under the broad heading of artificial intelligence have offered useful 
solutions to challenging real-world issues. Furthermore, it is obvious that, as computing 
develops, research in the field of artificial intelligence will provide solutions to an increasing 
number of real-world issues (Maglogiannis, 2007). 
 
The incapacity of humans to oversee and validate the machine's operation is one issue that is 
frequently related with machine learning. The fact that automated systems examine a big 
volume of data in a digital format is one of the factors that renders the task hard for humans to 
complete. Two study areas that concentrate on resolving this issue are dimension reduction and 
data visualization.  
 
We live in a world where artificial intelligence (AI) exists. AI has a different degrees of 
influence on anything we do online. It can automate a variety of processes in schooling and 
other fields. The education sector is mostly benefited by AI, particularly for educational 
purposes. There may be software to carry out all tasks that require automation. This software 
can highlight areas for course enhancement. Students and teachers can benefit from the 
feedback provided by AI software. Data that is powered by AI benefits students, teachers, and 
educational institutions. AI in education has many advantages that enhance student learning, 
including personalization, instruction, grading, feedback on course quality, building a 
worldwide classroom, performance monitoring, and many more. When a new, promising 
technology is developed, it may appear to create whole new options for resolving long-standing 
issues since the limitations of the technology and the difficulties in utilizing it are frequently 
not fully appreciated (Singh, T. & Mishra, J., 2021). 
 
Other difficulties will need to be overcome for precision education to be implemented 
successfully. All stakeholders, including trainees, program directors, etc., must consent to the 
use of AI. The learning curve for doctors, technologists, and engineers will be quite steep.  
 
Almost everyone's daily existence requires them to make hundreds of decisions. "Good 
decision making" refers to the ability to make decisions based on information that is accurate, 
timely, and suitable. A very effective tool for making logical decisions based on many kinds 
of information is emerging: decision support systems. The author made an effort to 
comprehend how wise choices are necessary for any successful endeavor in this paper. Finding 
and analyzing the appropriate information is a laborious task that always calls for professional 
guidance in our complicated environment where the explosion of information has both positive 
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and negative consequences. In today's digitally-driven world, a variety of apps are made 
specifically for the educational field to benefit both students and teachers. For the finicky or 
confused student, technology can speed up decision-making and help (Arora, M., 2012).  
 
 
CONCLUSIONS 
 
Since it has the ability to support learning in a variety of contexts, artificial intelligence (AI), a 
machine-based technique with algorithmic power for making predictions, diagnoses, 
recommendations, and decisions, has gained importance within the educational community 
(Hwang et al., 2020a). With several applications including intelligent tutors for content 
delivery, feedback providing, and progress supervision (Bayne, 2015), the field of artificial 
intelligence in education (AIEd) has exhibited technological advancements, theoretical 
developments, and successful pedagogical influence (Roll & Wylie, 2016). The advantages of 
AIEd are well known. Instructors can teach effectively and efficiently through tailored and 
adaptive education by using AI to give specialized support and increase knowledge-gap 
awareness (Guan et al., 2020).  
 
More research on the best ways AI may support personalized learning, such as adaptively 
proposing learning materials and supporting learners' problem-solving, is necessary given the 
widespread adoption of personalized learning (Chen et al., 2021). However, in order to deliver 
personalized experiences, large-scale learner data—which can be extremely personal—are 
necessary for training AI models.  
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METODIKA NASTAVE ENGLESKOG JEZIKA U ERI DIGITALNIH 
TEHNOLOGIJA 

 

Apstrakt 

Metodika nastave stranih 
   Digitalni izvori i alati koji postoje u savremenom nastavnom 

su veoma brojni i raznoliki, pa 
primene u nastavnom procesu jih zadataka svih nastavnika 

 
da se , kako u okviru 
tradicionalnih, tako i u okviru onlajn kurseva   
materijale koji su dostupni na internetu, kao i na  

 Cilj rada jeste da na neke od kreativnih a na koje digitalni 
 u proces usvajanja   

 

Abstract 

The methodology of teaching foreign languages in the era of digital technologies constantly 

that exist in the modern teaching environment are very numerous and diverse, so finding 
suitable ways of their application in the teaching process is one of the most important tasks of 

analyze online resources and tools that can be used in teaching English at different levels of 
education, both in traditional and online courses

he creative ways in 
 

 

 

Uvod 

Ubrzani r
aspekte  u savremenom svetu potreba digitalnih 

Kursevi stranih jezika koji se 
organizuju onlajn, te upotreba elektronskih izvora i alata u nastavi engleskog jezika više nisu 

koje postoje na internetu u 
 

 te im olakšati proces usvajanja  
                                                            
1 Alfa BK Univerzitet, Beograd 
vvalentinab  
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Kako je poznavanje s
, posebno kroz upotrebu modernih 

tehnologija, jeste tema koja konstantno  U 
ovome r  kvalitet tradicionalne i onlajn 
nastave jezika upotrebom onlajn izvora i alata

onlajn izvora i alata u 
 

 

Teorijski okvir: CALL i osnovni principi kreiranja nastavnih materijala 

ovaj cilj ostvario nastavnici imaju zadatak  
 

CALL (Computer Assisted Language Learning) predstavlja nastavnu metodologiju koja se 
odnosi na svaki  (Beatty 2010: 7), te u našoj analizi 

potreba tehnologije u obrazovanju koja se 
ogleda u organizovanju on   u tradicionalnom ili onlajn 

 u savremenom svetu, posebno nakon pandemije virusa Korona, postala 
je sasvim  U periodu pomenute pandemije onlajn nastava bila je predmet 

&Aziz 2022), tuelna 

(Pustika 2020; Escobar&Morrison 2020   u vidu 
najranijeg uzrasta koriste digitalne  ogije 
za njih predstavlja potpuno priro  upotrebe 

, interneta  u nastavnom procesu jeste zadatak svih 
 i obezbede efikasnu nastavu   

P
 Bilo 

kombinovanoj nastavi, valjano osmišljene nastavne aktivnosti trebalo bi da izazivaju 

razvijaju samopouzdanje (Tomlinson 1998: 20)  
nosti da obezbede vrlo raznovrsne audio, video i ostale 

m 
Tr

 direktne interakcije  je 
 Kako bi se ova negativna strana onlajn nastave barem donekle umanjila, trebalo bi 

nastojati da se kroz dobro 
 

 

Analiza: Onlajn izvori i alati 

U ovome odeljku  korisnih onlajn 
na koje se mogu upotrebiti  
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Duolingo (duolingo.com)   vebsajt i aplikaciju, kao 

 

Cambridge online dictionary (dictionary.cambridge.org/) 
podaci o prevodu, definicijama, fonetskoj transkripciji i izgovoru  

 Jednost  pogod
 

Linguee (www.linguee.com/) je 
 

Speechyard (speechyard.com) jeste sajt unaprede svoje znanje 
englesk resantnim 

vokabulara, gramatike  

Film English (film-english.com/)  detaljno i eni 
 video materijalima 

 

Lyrics Training (lyricstraining.com) je sajt koji nudi  kroz muziku, 
 

 

Training 

ESOL coursses (esolcourses.com) je sajt koji nudi brojne besplatne materijale za 
znanja engleskog jezika   
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You tube (youtube.com).    nastavu engleskog 
-materijali na englesk  mogu 

biti upotrebljeni kao osn  vokabulara, gramatike ili za v
debate ili rad u parovima, te za izradu pisanih zadataka  Zatim, na 
sajtu you.tube dostupni su besplatni kanali specijalizovani za u  
Jedan od njih, na primer, jeste 
English with Lucy (www.youtube.com/@EnglishwithLucy), na kome se nalazi veliki broj 
lekcija u vezi sa vokabualrom, gramatikom, britanskom kulturom i drugim aspektima 
engleskog 
ilustrativne primere date u    da se i 
prilikom obrade pesama na engleskom jeziku you.tube. Aktivnosti koje 
podrazumevaju slušanje muzike 
najomiljenijima you.tube su dostupne 
verzije sa iti predmet 

 

Podcasts (podcasts.google.com/). 
 na engleskom jeziku U zavisnosti od teme koja se 

ima 
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BBC English (www.bbc.co.uk/learningenglish/). prona
 Materijali su kategorisani prema nivou znanja i 

 

 

 English 

 

 

avedeni onlajn izvori i alati 
dostupni na internetu i 

  
 time 

Jedan od osnovnih zadataka nastavnika u radu 

ak uspešno ostavrili, opisani 
 mogu im   

 

 

Zajedno sa ubrzanim razvojem modernih tehnologija u poslednjim decenijama došlo je do 
 Tehnologija je donela brojne novine, a 

 najadekvatnije iskoristiti njene prednosti i najefikasnije eliminisati 
Moderne tehnologije 

 deo savremenog nastavnog procesa, a upotreba digitalnih izvora 

ih onlajn materijala u nastavi engleskog jezika bede 
 

 
 u ovome radu predstavili smo nek  na koje je 

 tradicionalnom i vi
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FRANCISCANS FROM VUKOVAR AS THE ORIGINATORS OF THE 
ILLYRIC MOVEMENT  

Abstract 

In the thirties of the 19th century, two great Franciscans met in the Vukovar Franciscan 
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CAN MEDIA LITERACY HELP CURE ALGORITHMOPHOBIA  IN 

THE TIME OF GPTs EXPANSION? 
 
Summary 
Regarding GPTs, there is a research gap since it is a new concept subjected to constant, fast, 
and unpredictable development. A broad spectrum of fields has been and will be impacted by 
GPTs directly or indirectly; hence many research papers will be written on this topic in the 
future. News providers are under constant pressure to find ways of engaging consumers' 
attention due to the vast number of articles on AI and GPTs. Therefore, attractive, provocative, 
and often confusing, biased, or untrustworthy headlines are a gateway to news articles. Besides, 
these circumstances could lead to already seen and lived scenarios of COVID-19 pandemics. 
Media literacy skills are crucial for navigating the vast amounts of online information, 
especially regarding GPTs. They have become an essential topic in the media and the scientific 
community. Media literacy is the ability to access, analyze, and create media in various forms. 
It involves developing critical thinking skills to understand the different media types, including 
news articles. In the scope of interest of the study is the daily news portals' coverage of 
newspapers whose history of reporting important events is considered generally trustworthy. 
Due to the transnational line of research, eight newspapers were monitored and analyzed in 
four months (December 2022-March 2023). In qualitative research, futures techniques were 
applied: monitoring and content analysis review. The latter led to the trend method for detecting 
some micro trends. The study centered on examining three hundred and thirty newspapers 
articles from both the US (such as The New York Times, The Wall Street Journal, The 
Washington Post, and Los Angeles Times) and Europe (including British, French, and Croatian 
newspapers like The Times, Le Monde, Jutarnji List, and ). 

Keywords: GPT, media literacy, daily news portals' coverage of newspapers, transnational line 
of research, futures techniques 

 

-ija? 

 

-

h radova. 

-ju. Stoga su atraktivni, provokativni, 

tijekom pandemije COVID-
macija u internetskom prostoru, posebice kada je u 

pitanju GPT. Verzije GPT-

                                                 
1 Akademija za umjetnost i kulturu u Osijeku 
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razvoj vještina 

 

(prosinac 2022. – 
trenda, kako bi se 

  (The 
New York Times, The Wall Street Journal, and The Washington Post, Los Angeles Times)  te 

Francuske i Hrvatske).   

 GPT, medijska pismenost, portali dnevnih novina, transnacionalno 
 

 

1. INTRODUCTION 

Dartmouth College professor John McCarthy was the first to coin the term “artificial 
intelligence“ in 1956. He was one of the leaders of a small group of scientists exploring the 
possibility of creating intelligent machines (OpenAI, 2023). When asked about the start of AI 
research, McCarthy (2007b) explained that several people started working on intelligent 
machines independently after World War II: 

“The English mathematician Alan Turing may have been the first. He gave a lecture on 
it in 1947. He also may have been the first to decide that AI was best researched by 
programming computers rather than by building machines. By the late 1950s, there 
were many researchers on AI, and most of them were basing their work on 
programming computers.“ 

McCarthy was referring to Allen Newell and Herbert Simon, who, in 1954, made a start on 
programming computers for general intelligence. Half a century later, he wrote: “Human-level 
AI will be achieved, but new ideas are almost certainly needed, so a date cannot be reliably 
predicted. I'd be inclined to bet on this 21st century.”  

One of the articles published on Thomson Reuters' websites draws attention for its content and 
intriguing title. It was Zev Eigen (2020) that introduced the term algorithmophobia in his article 
“Algorithmophobia: Overcoming your fear of algorithms and AI.“ Although Eigen points out 
that a surprisingly exhaustive catalog of phobias does not include anxiety about algorithms or 
fear of artificial intelligence, staying au courant on AI, or more precisely, on GPTs (Generative 
Pre-trained Transformers), has developed this negative experience in public recently.  

The first version of GPT was introduced in June 2018 by OpenAI, a research organization 
dedicated to advancing artificial intelligence. Since then, there have been several iterations and 
improvements of GPT, each with increasing capabilities and size. In recent years, there has 
been growing attention and debate about the implications and limitations of language models 
like GPT, with concerns raised about their potential impact on society, such as perpetuating 
bias, amplifying misinformation, or replacing human jobs. These concerns have been fueled 
by high-profile incidents involving AI-generated text, such as the production of deep fakes or 
the spread of fake news. As a result, the ethical, legal, and social implications of GPT and other 
advanced AI technologies have become a subject of intense discussion and scrutiny. 
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1.1. Could  Algorithmophobia be a new Coronamania?  

“This tool is going to be the most powerful tool for spreading misinformation that has ever 
been on the internet,” said Gordon Crovitz, a co-chief executive of NewsGuard, a company 
that tracks online misinformation. “Crafting a new false narrative can now be done 
dramatically, and much more frequently - it’s like having AI agents contributing to 
disinformation.” (Brown, 2023) 

There are mixed points of view in different research papers. For example, Dale (2021) stresses 
that people are fascinated by its ability to produce apparently novel text that reads as if a human 
wrote it. On the other hand, he points out that - at least based on the headlines and coverage in 
the mainstream media - it was a little more alarmist, expressing both awe and anxiety in 
response to GPT-3’s capabilities. People fear the future because they might lose their jobs and 
societal importance as technology advances. In his interview with Euronews, a European 
television news network,  Bernard Marr2 shares his thoughts on this subject: 

"We don't want to be completely over-reliant on AIs in the future because what happens 
if the next virus is not the coronavirus but a massive computer virus that basically 
renders all our computers and destroys or locks all our computer systems?"  

Nevertheless, there is a positive side to Marr’s reflection: 

"If we can give this to the machines and focus our time on the things that really add 
value as humans in terms of creativity, in terms of critical thinking, and so on, then that 
can only make the world a better place." (Euronews, 2023) 

 designer (2023), claims that 
NLP AI models like GPT 3 have evolved to the point that what they are capable of performing 
today was pure science fiction a few years ago. In his opinion, furthermore, AI is not an 
instrument to compete with, but it is our tool. Instead of worrying about AI models taking away 
our jobs, we should learn more about how they work. 

In its promoting video, the developer of GPTs, the leading AI research institute OpenAI (2023), 
presents itself as an AI research and deployment company, stressing its mission to ensure that 
artificial general intelligence benefits all humanity. According to Dale (2021),  OpenAI was 
founded as a non-profit research organization in late 2015 via a collective pledge of US$1B 
from a group of industry heavyweights, including Sam Altman (Y Combinator), Greg 
Brockman (Stripe), Reid Hoffman (LinkedIn), Elon Musk (Tesla) and Peter Thiel (Palantir). 
Its mission is to ensure that artificial general intelligence (AGI) benefits all of humanity, and 
in line with that mission, the goal of being the first to develop AGI. Over its first few years, the 
organization publicly released several software artifacts, but nothing made headlines outside 
the relevant communities of interest. In February 2019, OpenAI announced GPT-2, and in 
November of that year, the full 1.5B parameter model was eventually released. 

However, since its release in 2020, discourses around the ethical implications of GPT-3 have 
been obscured by hype, speculation, and fear, not only in the media but also in the Artificial 
Intelligence (AI) industry and AI ethics research (Chen, 2022). According to Liu et al. (2022), 
GPT-3 has attracted lots of attention due to its superior performance across a wide range of 
NLP tasks, especially its powerful and versatile in-context few-shot learning ability. Despite 
                                                 
2 Bernard Marr is an internationally best-selling author, popular keynote speaker, futurist, and strategic business 

 
performance, use data more intelligently, and understand the implications of new technologies such as artificial 
intelligence, big data, blockchains, and the Internet of Things. 
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its success, they found that the empirical results of GPT-3 depend heavily on the choice of in-
context examples. On the other hand, a newer ChatGPT is an advanced AI chatbot that interacts 
conversationally. According to the developer, the dialogue format makes it possible for 
ChatGPT to answer follow-up questions, admit its mistakes, challenge incorrect premises, and 
reject inappropriate requests. It raises the question of how they differ and whether this 
difference is significant. 

Natural language processing (NLP) is a field of artificial intelligence (AI) that focuses on 
enabling computers to understand and generate human language. Language models ChatGPT, 
and GPT-3 are an essential part of it. Despite being trained on large amounts of text data, it 
allows them to generate human-like responses to text input (DZone, 2023).  

 
2. RESEARCH METHODOLOGY 

 

Following the introductory words, this study proposes and tests three research questions: 

Q1. Can a high level of media literacy, coupled with healthy online habits, strengthen our online 
immune system?  

Q2. If we can no longer believe our eyes and ears when we go online, what are the most reliable 
sources of information on GPTs? 

Q3. Do newspapers with a long history of reporting important events and generally considered 
trustworthy provide accurate news on GPTs in print and online? 

2.2. -  

“If you’ve been following the media frenzy surrounding GPT-3’s release, you could be 
forgiven for being confused over the seemingly contradictory reactions. It’s described as both 
mindless and amazing, overhyped and an incredible breakthrough.” (Elkins and Chun, 2020). 

Dale (2021) partially supports the above-quoted opinion by claiming that “Headlines that hint 
at the overtaking of the human race by smart machines make for good clickbait, but if you read 
any of these articles, you’ll see that they are generally less sensationalist than their titles might 
suggest, and in fact, they usually reflect quite well the limitations of the technology that have 
been commented upon in the more technical press.” The situation remained the same in 2022. 
Brown (2022) claims that ”amidst the passionate, oftentimes heated debate going on today 
around Artificial Intelligence-driven chatbots, one might be reminded of Robert 
Oppenheimer’s ominous quote referencing Hindu scripture, the Bhagavad-Gita. Following the 
first test of the atomic bomb, Oppenheimer solemnly uttered the words of Vishnu: “Now, I am 
become Death, the destroyer of worlds.” How to swim through the ocean of big data… and 
survive?”   

 
AI language model, GPT has been a popular topic in the media, especially in artificial 
intelligence, machine learning, and natural language processing. There are several ways in 
which the media can help spread awareness and understanding of GPTs: 

 News articles: The media can publish articles explaining GPT, how it works, and its 
potential applications. They can also report on the latest developments in GPT research 
and use cases. 
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 Interviews with experts: Journalists can interview AI and natural language processing 
(NLP) experts to provide insights into GPT's capabilities and limitations. 

 Podcasts and videos: can be created to explain GPT in a more engaging and accessible 
way. These can feature experts discussing GPT and real-world examples of its use. 

 Social media: The media can use social media platforms to share information about 
GPT and engage with the public. They can also use social media to answer questions 
and address people's concerns about GPT. 

 Infographics and visuals: can be created to explain GPT's inner workings and how it 
generates text. These can be shared on social media and in the news. 

Since the media significantly influences public opinion and behavior, its ability to publish 
relevant topics is essential in shaping society's views and attitudes. Regarding AI and GPTs, 
there are at least three ways in which the media's publication of relevant topics can impact the 
community: 

 Raising Awareness: Media outlets can raise awareness of important issues by 
publishing stories and articles that inform the public. It can help people understand the 
scope and severity of the various problems, from climate change to social injustice, and 
inspire them to take action. 

 Shaping Public Opinion: The media can shape public opinion by highlighting specific 
aspects of an issue, framing it in a particular way, or providing a platform for different 
voices to be heard. It can influence how people view and think about important topics 
and even sway public policy decisions. 

 : The media can promote dialogue and debate on 
important issues by publishing relevant topics, encouraging people to share their views, 
and engaging in constructive conversations. It can lead to a greater understanding of 
different perspectives and help facilitate meaningful change. 

There are many benefits to increased access to news and information (the rise of smartphones 
and mobile internet). For example, it lets people stay informed about real-time events and 
developments. It also makes it easier to access a wide range of perspectives and opinions on 
different issues, which can help people form more well-rounded and informed opinions. 
However, this increased reliance on digital media for news and information also has potential 
downsides. For example, the sheer volume of data can be overwhelming, and knowing which 
sources to trust can be challenging. Additionally, the algorithms used by social media platforms 
and search engines can create filter bubbles that limit people's exposure to diverse perspectives 
and opinions. 

GPTs have gained even more attention in recent years due to the release of several large-scale 
models. It has led to extensive media coverage of GPT and its potential applications, as well 
as debates over its ethical implications, such as its potential to generate fake news or to replace 
human writers in specific contexts. The extensiveness results in exaggerated titles, also known 
as "clickbait." While these titles can be enticing, they often misrepresent the facts that do not 
support the article. To avoid confusion, specific strategies can be used. Firstly, one should not 
rely solely on the title to understand the content of an article. Secondly, the facts presented in 
the article should be verified. Besides, the credibility of the media outlet that published the 
paper should be considered. Finally, critical reading skills should be employed. 

The media plays a vital role in shaping public opinion and understanding of current events. 
Being a critical reader and avoiding clickbait can help ensure that the media accurately 
represents the facts and promotes informed dialogue. 
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“ChatGPT is specifically designed for conversational tasks, whereas GPT-3 is more 
general-purpose and can be used for a wider range of language-related tasks. 
Additionally, ChatGPT is trained on a wide range of language patterns and styles, 
making it more capable of generating diverse and nuanced responses compared to GPT-
3.“ (Mangi and Rehman, 2023) 

The previous passage mentions the credibility of the media outlet that published the article is 
cited. It raises the question of the most trustworthy sources in media. Doubtless, every authority 
is entirely infallible, and it is always a good idea to read from multiple sources to get a complete 
picture of the news. This study aimed to monitor and collect data from established news 
organizations and their editions published in papers and online. In other words, these 
newspapers that have been around for a long time and have a history of reporting important 
events are generally considered trustworthy. When asked, ChatGPT itself suggested The New 
York Times, The Wall Street Journal, and The Washington Post, accordingly included in the 
investigation (plus Los Angeles Times). Due to the transnational orientation of the study, two 
European newspapers were added, The Times Le Monde (France), along with two 
Croatian ones - the Jutarnji list and the . From December 2022 to the end of March 
2023, the investigation was ongoing and lasted four months. As indicated in the attached tables, 
newspaper articles were gathered and analyzed to produce various topic sections. 

Regarding methods in the study, content analysis review was used to systematically and 
objectively interpret qualitative data. It involved studying written communication in one media 
type - daily news portals. Combined with the trend method, it provided fruitful soil for breaking 
the contact into smaller units, i.e., micro trends. The content in this content analysis review was 
distinguished in   (2004): a. physical (partitioning by a 
physical characteristic – time) and b. categorical (partitioning by pre-defined categories). In 
this way, categorization into themes or codes based on their meaning allowed the detection of 
microtrends per section and publishing growth tendencies. Consequently, insights into 
communication content were gained to understand how it may influence or reflect social and 
cultural trends. 

 

The research is based on the articles on GPTs brought by four American and four European 
(British, French, and Croatian) daily news portals. They are online platforms that provide daily 
news updates from various sources such as newspapers, television news channels, and news 
agencies. Although most are free to access online, a subscription is sometimes required. They 
cater to different regions and interests and provide up-to-date news on various topics, including 
politics, business, sports, entertainment, and more. 

3. DATA ANALYSIS 

USA 

The Washington Post is regarded as one of the leading daily American newspapers, along 
with The New York Times, the Los Angeles Times, and The Wall Street Journal. 

 is a daily newspaper published in Washington, D.C., the United States 
capital city. It was founded in 1877 and had a reputation for its investigative journalism and 
coverage of politics and government. The paper has won 69 Pulitzer Prizes, which is the most 
for any newspaper. It is owned by Nash Holdings LLC, which Amazon founder Jeff Bezos 
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controls. The Washington Post has a print circulation of around 250,000 and a digital 
readership of more than 100 million unique monthly visitors (Britannica, 2023). The paper also 
operates a website, mobile apps, and a social media presence. 

The Washington Post search engine listed 77 articles on GPT published during the investigated 
period (December 2022 – March 2023). The Washington Post journalists wrote most pieces, 
although some were taken from the Associated Press (15) or Bloomberg (12). The frequency 
of the published articles was compared monthly, specifically considering that the ChatGPT was 
launched in the last week of November, i.e., the first week of December. A small number of 
articles on GPT were published in December (4) and January (9), whereas a significant number 
of titles characterize February (40) and March (23). This topic could be primarily found in the 
technology (25) or business (19) fields. Nevertheless, it was also included in opinions (6), 
politics (3), education, and entertainment (2). (Chart 1) 

Chart 1  Articles on GPT published in the Washington Post according to the thematic fields 

 
 is another American newspaper with a long history and a reputation for 

excellence in journalism. It was first published in 1851 and has since become one of the most 
widely-read newspapers in the world. The New York Times covers many topics, including 
politics, business, science, technology, culture, and more, and is known for its in-depth 
reporting, analysis, and investigative journalism. According to Britannica, the Times continued 
to utilize technology to expand its circulation, launching an online edition in 1995. In 2011 the 
Times instituted a subscription plan for its digital edition that limited free access to content.  

Compared to the Washington Post, the number of articles on GPT published in the New York 
Times is significantly lower in the investigated period. According to the editors' content 
characterization, 50% of the total articles (43) come from the field of Technology (18), 
followed by 28% in Opinions (10). 

In contrast to these numbers, Podcasts and Business are presented in 8% of the articles. Next 
to DealBook (2), other fields are represented by a single article (Television, Style, Personal 
Tech, Love, Briefings, Movies, and Music), as shown in Chart 2. Most of the articles were 
published in February (20). This number is halved in January (10) and March (11), while data 
for the researched period in November and December discover only one article per month. It 
is worth mentioning that the New York Post online platform provides information on whether 
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the article is available in the printed edition. If so, the titles are often slightly changed, and the 
date and page number is provided. The fact that two-thirds of the articles on GPT were printed 
(28) speaks about the topic's relevance.  

One text draws special attention among the texts published in the investigated four-month 
period, and on March 8, 2023, the New York Times published the text “The False Promise of 
ChatGPT” signed by Noam Chomsky, I. Roberts, and J. Watumull3. Speaking of the popularity 
of large language models (LLMs) like ChatGPT and its brethren4, the authors stress that they 
“are constitutionally unable to balance creativity with constraint. They either over-generate (...) 
or under-generate (...). Given the amorality, faux science and linguistic incompetence of these 
systems, we can only laugh or cry at their popularity.” In less than two weeks, an answer comes 
from Edward Lee, professor of electrical engineering and computer science at UC Berkley: 
”Rather than reject these machines, and rather than replacing ourselves with them, we should 
reflect on what they can teach us about ourselves. They are, after all, images of humanity as 
reflected through the internet.” (Berkley Blog, 2023) 

Chart 2.  Articles on GPT published in the New York Times according to the thematic fields 

 
 

 is a highly respected daily newspaper in the United States, known 
for its business, finance, and economics coverage. Being founded in July 1889, the Journal 
promotes itself as leading “the way in chronicling the rise of industries in America and 
worldwide. In no other period of human history has the planet witnessed dramatic or swift 
changes. The Journal has covered the births and deaths of tens of thousands of companies; the 
creation of new industries such as autos, aerospace, oil and entertainment; two world wars and 
numerous other conflicts; profound advances in science and technology; revolutionary social 
movements; the rise of consumer economies in the U.S. and abroad; and the fitful march of 
globalization.“ (The Wall Street Journal, 2023) Although perceived as favouring the interests 
of businesses, the Journal’s opinion and editorial pages reflect a wide range of highly informed 

3 Dr. Roberts is a professor of linguistics, and Dr. Watumull is a director of AI at a science and technology 
company 
4 Google’s Bard and Microsoft’s Sydney 
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business, political, and economic views; readers’ letters; and reviews of and comments on the 
arts, so Britanicca (2023). In 2007 media mogul Rupert Murdoch’s News Corporation acquired 

various programs. These included the Wall Street Journal Europe Future Leadership Institute 
in 2007, a collaboration with European universities and business schools to boost readership 
and develop future business leaders. In 2008, the publication launched WSJ., a magazine 
focused on international lifestyle, and expanded its coverage beyond finance and business, both 
domestically and globally. Last but not least, it has to be mentioned that the Wall Street Journal 
has received more than 35 Pulitzer Prizes, so Britannica (2023). 

The effectiveness of the Wall Street Journal (WSJ) search engine provided the most significant 
number of pieces on GPT. The search, performed by the relevance, included not only WSJ 
articles but also WSJ blogs, videos, graphics, podcasts, pro articles, as well as WSJ site 
search.  As in the New York Post
in the printed edition. The WSJ topics covered are World, U.S., Politics, Economy, Business, 
Tech, Markets, Opinion, Books & Arts, Real Estate, Life & Work, Style, and Sports.  

95 articles5 detected in the investigated period were found in these 13 categories and 37 
subcategories. GPT found its place even in the WSJ's A-hed6. Almost half of the pieces belong 
to Tech and its subcategories (40). The second most representative category is Business, with 
21 texts and its subcategory CIO Journal with 11 articles. Interestingly, these categories are 
followed by Opinions with ten pieces. The last two categories that should be mentioned along 
with their subcategories are Markets (7) and Economy (6). Except for Life & Work (4), the 
remaining categories are represented by one to two articles. Surprisingly, in connection to 
critical social sectors like education, health, and science, only one article per each was posted 
(Chart 3). There is a highly significant difference in the number of texts on GPT published in 
February (31) and March (53) when compared to December (6) and January (5). 

Chart 3.  Articles on GPT published in the Wall Street Journal according to the thematic fields 

 

5 Downloadable audio recordings 
6 "A- -1967) introduced it, a managing 
editor of The Wall Street Journal from 1941 to 1965 and head of the Dow Jones company. At the beginning of 
his career in 1941, he sent a larger message: Anyone serious enough about life to read The Wall Street Journal 
should also be wise enough to step back and consider life's absurdities. (Newman, 2010) 
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L.A. Times

The L.A. Times, short for the Los Angeles Times, is a daily newspaper based in Los Angeles, 
California. According to Britannica (2023), it was founded in 1881 and is one of the largest 
and most widely read newspapers in the United States. The newspaper covers local, national, 
and international news, culture, sports, and entertainment. The L.A. Times has won numerous 
Pulitzer Prizes for its investigative reporting. It is known for its in-depth coverage of important 
issues such as politics, social justice, and the environment. With print and digital versions, the 
newspaper reaches millions of readers in the United States and worldwide. 

Speaking of numbers, the publisher stresses that “The Los Angeles Times is the largest 
metropolitan daily newspaper in the country, with more than 40 million unique latimes.com 
visitors monthly, Sunday print readership of 1.6 million and a combined print and online local 
weekly audience of 4.4 million.” 

The search engine of L.A. Times discovered 30 pieces of writing concerning GPT that came 
out in December (3), January (6), February (12), and March (9). The articles were divided into 
various topic sections, with the majority published in the Business category (11). Next were 
Opinions (6) and Entertainment & Arts (3). The remaining sections, World & Nation, Company 
Town, Technology, and the Internet, had two articles each, while Music, California, Movies, 
and Banking & Finance Trends had one each (Chart 4). 

Chart 4.  Articles on GPT published in the L.A. Times according to the thematic fields 

 

EUROPE 

The Times 

reputation for quality journalism and is widely regarded as one of the most influential 
newspapers in the world. The newspaper covers a wide range of topics, including politics, 

internationally. The Times is owned by New
and has a conservative-leaning editorial stance. In addition to its print edition, The Times also 
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has a solid online presence, with a paywalled website and digital editions for smartphones and 
tablets. Over the years, The Times has broken many important news stories and has been home 
to many distinguished journalists and columnists. Notable former writers for the paper include 
George Orwell, Matthew Parris, and William Rees-Mogg. Today, The Times remains a 
prominent voice in British and international media and a respected source of news and analysis 
(Britannica, 2023). 

The Times and The Sunday Times have had an online presence since 1996, originally at the-
times.co.uk and sunday-times.co.uk, and later at timesonline.co.uk. There are now two 
websites: thetimes.co.uk is aimed at daily readers, and the thesundaytimes.co.uk site at 
providing weekly magazine-like content (BBC News, 2010) 

For the past few years, The Times has been consistently reporting on GPTs. One notable article, 
"AI language system GPT-
Pavia, was published in August 2020. However, during the investigated period, there was a 
significant increase in the number of articles on GPTs (36), particularly in February (10) and 
March (12), while December and January had seven pieces each month.  Most of the articles 
were published in the Technology section (20) or The Sunday Times (10), with the rest divided 
among Weekend Essay (2), Tech Talk, Music, and Commentary 
Prescott, the Technology Business Editor, Mark Sellman, the Technology Correspondent, who 

Angeles. The extreme importance of the topic is evident in the article "The Times view on 
artificial intelligence: Diabolus ex Machina," published in The Times Leading Articles in the 
last week of March (Chart 5). 

 

Chart 5.  Articles on GPT published in the Times according to the thematic fields 

 

Le Monde 

Le Monde is a French daily newspaper covering international, national, and regional news, 
culture, opinions, and science. Le Monde was founded in 1944 and is headquartered in Paris. 
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It is one of France's most widely respected and influential newspapers, known for its 
investigative journalism, in-depth reporting, and comprehensive French and international news 
coverage. Le Monde has a print circulation of around 250,000 copies and a solid online 
presence (Britannica, 2023). 

Unlike other global newspapers like The New York Times, Le Monde has historically 
prioritized providing analysis and viewpoints over being solely a newspaper of record. 
Consequently, it was considered less crucial for the publication to provide extensive coverage 
of news events and more critical to delivering insightful and reflective analysis of current 
affairs. 

Chart 6.  Articles on GPT published in Le Monde according to the thematic fields 

 
During the period under investigation, Le Monde's articles were observed on their English 
website. The titles provided by the search tools were published from January to March: in the 
first two months of 2023, nine articles were published, and in March, just five. Of the 23 pieces, 
most signed by Alexandre Piquard, almost half (11) were from the Pixels section. The Economy 
section followed with seven articles, and Global Issues had two. Science, Education, and 
Pension Reforms were each represented by a single theme (Chart 6). It is worth mentioning 
that eleven articles can also be read in the print version of Le Monde.  

 

CROATIA 

 

Jutarnji list is a daily newspaper published in Croatia. Although founded in 1998, the 
newspaper took its name from another popular Croatian media outlet published in Zagreb in 
the pre-war period. It is based in the city of Zagreb. Jutarnji list is one of Croatia's largest and 
most respected newspapers and covers a wide range of topics, including politics, business, 
sports, culture, and entertainment. The newspaper has both print and online editions, and it has 
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won several awards for its journalism. Jutarnji list is known for its independent reporting and 
critical analysis of events in Croatia and the wider region. According to the creator's idea, the 
newspaper was supposed to be a “conceptually newspaper of liberal and social-democratic 

 

According to the chosen topics, most of the content on GPT was categorized under the News 
section with seven articles. J2 and the Scene followed with four pieces each. Meanwhile, Events 
had two articles, and Money, Politics, and StartUp sections had only one (Chart 7). A relatively 
equal number of articles were published throughout January, February, and March, with seven 
in January and February and six in March, adding up to twenty pieces. 

Chart 7.  Articles on GPT published in Jutarnji list according to the thematic fields 

  

 

 

 is a Croatian daily newspaper based in Zagreb. It was founded in 1957 and is one 
many topics, including 

politics, economy, sports, culture, and entertainment. It is published in both print and online 
editions, with a circulation of around 60,000 copies per day. The newspaper is known for its 
independent and impartial reporting. Moreover, it has won numerous awards for its journalism 
over the years. Unfortunately, when reporting on GPT topics, either the VL software system 
designed to carry out searches has yet to recognize GPT as an important algorithm, or the 

used twice (in the third and fourth week of March) and revealed just +/- 5 titles (sic!)7. The 
available articles' content was either bizarre or published without proper referencing to the 
source. Accordingly, it was not taken into account within the content as well as trend 
analysis.      

7 Regarding comparison, the other newspapers in the investigation were examined only once. Despite the 
difference in quantity, there was no apparent justification for re-examination, as the figures obtained were 
minimal. However, when the search term "artificial intelligence" was inputted into the search engine. 
Nonetheless, these outcomes could not be deemed relevant. 
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-speaking English individuals in Croatia 
potentially interested in GPTs. Due to the rapidly evolving nature of GPTs, new research, and 
discoveries are constantly emerging. One of the solutions to the problem in the Croatian 
community could be resolved by reading articles published by Bug8. It is a Croatian monthly 
computer and information technology magazine established in 1992, currently one of the most 
popular computer magazines in the country. In 1995 it expanded to include an online presence. 
Bug.hr covers computer hardware and software, gaming, internet security, and digital trends. 
The magazine is known for its independent and critical reporting on technology and its impact 
on society. Bug.hr also publishes reviews and news articles about the latest technology products 
and services. In addition to its online presence, Bug.hr organizes events such as conferences 
and meetups that bring together technology enthusiasts, professionals, and entrepreneurs. The 
magazine has won several awards for its journalism and contribution to the Croatian technology 
industry. Bug.hr is a reputable and well-respected source of information and analysis on 
technology and its impact on society in Croatia and the wider region. 

4. RESULTS 

In addition to the findings from content analysis, the trend method also yielded outcomes 
indicating small-scale trends.  

 – . The research employs a 
monthly time series of regularly recorded data points and observations. Time series 
analysis discovered that the number of articles published in the monitored publications 
experienced a significant decrease during the first two months of the study, coinciding 
with the promotion of GPT-3. Conversely, the last two months saw a marked increase 
due to the introduction of Chat GPT and the early announcement of GPT-4. These micro 
trends help predict future values, which are expected to rise significantly, given the 
controversy surrounding existing GPTs and the upcoming ones to be launched to the 
public. The relevant data are presented in Chart 8. 

 -  The data displayed in Charts 1 
-7 reveal that the majority of articles published in the monitored publications fall within 
the Business category (56.25%), with Politics (24%) and Opinions (16.5%) coming in 
second and third, respectively. It suggests that the Business section will likely see a 
further percentage increase due to its orientation. The low representation of Health and 
Education indicates that these sectors have historically been and will likely continue to 
be overshadowed by financial interests.  

 
 
 
 
 
 
 
 

                                                 
8 During the four months of the investigation, the Bug’s search engine yielded 12 online articles related to GPT. 
At the same time, only one was discovered in the print version of BUG. These articles were fairly distributed 
across the timeframe under consideration, spanning from December to March. Most articles (10) focused on AI 
and were further classified into subcategories: the Internet, technology, mobile applications, Microsoft, and 
commentary. Sandro Vrbanus authored a significant proportion of the articles. The data were not included in the 
study, because Bug does not match the profile of the previously analized daily newspapers. 
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  Chart 8.  Articles on GPT published from December 2022 to March 2023 in the monitored 
newspapers 

 

5. CONCLUSION 

Media literacy is of utmost importance when understanding public attitudes towards emerging 
technologies like AI and GPT. With the increase in the amount of information available through 
various mediums, it is essential to have the skills to analyze and interpret information critically. 
The ability to distinguish between reliable and unreliable sources of information is crucial, 
particularly when it comes to issues as complex as AI and GPT. In recent years, there has been 
a significant increase in public discourse surrounding AI and GPT. This discourse takes various 
forms, including news articles, social media posts, and academic publications. Content analysis 
and trend analysis have been utilized to examine the language and themes present in this 
discourse and identify patterns and shifts in public sentiment over time. 

The analysis of this discourse reveals that while there is a lot of excitement and interest in AI 
and GPT, there are also significant concerns about these technologies' potential risks and 
negative consequences. Some of these concerns include job displacement, privacy violations, 
and biases in decision-making. It is crucial to consider these concerns and work towards 
mitigating potential risks carefully. Media literacy can help individuals better understand the 
complexities of AI and GPT and make informed decisions about their use. By critically 
analyzing information, individuals can evaluate the potential risks and benefits of these 
technologies and make decisions that align with their values and beliefs. Furthermore, 
policymakers and industry leaders can use media literacy to understand public attitudes towards 
AI and GPT better and work towards creating policies that address these concerns. In 
conclusion, media literacy is crucial for understanding public attitudes toward emerging 
technologies like AI and GPT. As these technologies continue to advance, it is essential to have 
the skills to critically analyze and interpret information to make informed decisions and 
mitigate potential risks. 
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Tabela  1.  

 

Osnovna škola 

 

Ne Da 

N % N % 

 
8 13.6 51 86.4 

 

 

 

Tabela 2.  

 

Osnovna škola 

 

Ne Da 

N % N % 

 5 8,47 54 91,53 
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ETHICS AS CHALLENGE IN ARTIFICIAL INTELLIGENCE POLICY  

 
Abstract 
 
The enormous potential of AI promises to bring significant changes in current and future 
society. The ethics in artificial intelligence (AI) represents current challenge for policy and 
technology makers. We need to get ready for global race for AI. Governments worldwide face 
the question of how to best reap the benefits of AI and at the same time how to minimize the 
risks. This paper defines artificial intelligence, show its limits and opportunities. Different 
methods: inductive and deductive method, analytical and synthesis method, hypothetical-
deductive method and comparative analysis were applied in the paper research. The question 
of ethical guidelines on AI is related to efforts to ensure that use of AI will not harm humans. 
Paper also considers challenges for ensuring that AI operates safely. As artificial intelligence 
gradually becomes inevitable part of everyday life in order to create more legal certainty, rises 
need for bringing AI ethics into the legal system. Paper is useful for the purposes of AI ethics 
consideration as well as accompanying reading for designing policy around AI. 
 
Keywords: Artificial Intelligence, AI policy, AI ethics  
 

ETIKA KAO IZAZOV U POLITICI U VEZI SA OM 
INTELIGENCIJOM 

 

 
 

kreatore politika i tehnologija. Potrebno je da budemo spremni za globalnu AI trku. Vlade 

-deduktivni metod i komparativna analiza primenjeni 

ije i 
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INTRODUCTION 
 

AI have engendered a great deal of excitement and controversy. Various possibilities of AI 
algorithms and the effects of their use appear as source of the controversy. AI is not only high-
tech product. AI affects the settings of human society, rules and regulations. While, some point 
to the AI advantages, others can’t help by wonder of far-reaching consequences. apid 
acceptance of this innovative technology complicates the whole situation. AI algorithms have 
been spreading magically fast. Key drivers that “delivered rapid progress in AI technology:  

 
1. Decades of exponential growth in computing performance; 
2. Increased availability of large datasets upon which to train machine learning systems 
3. Advances in the implementation of machine learning techniques 
4. Significant and rapidly increasing commercial investment.”2  
 
AI have demonstrated significant potential to led changes in many industries: food 

industry3, medicine4, crucial state infrastructure, telecom5 and traffic industry, education6 etc. 
Some companies already implemented AI to create advantage in their business. For example, 
AI provides “the ability to rapidly detect patterns from big data can also be used as an upselling 
tool, to suggest customer requirements and identify when there is the risk of losing a customer.7 

progress of AI encourages policy making and law regulation on AI.  
s between AI and humans through conversation (by 

voice, language, photos, videos etc.), movements and emotions. People are not just part of 
physical world since they are important part of digital virtualized network. Cyber space is 
online space that emerge as network of different devices and different access technologies. As 
part of information system cyber space is an open environment which enables services to 
interwork each other and converge anywhere and anytime8. The modern identity develops in a 
cyber space to become a part of complex virtual world. Scholars indicates that the boundaries 
between human and machines will be diluted.9 

                                                            
2 Allen, G. & Chan, T. (2017). Artificial Intelligence and National Security, Harvard Kennedy School: Belfer 
Center for Science and International Affairs, p. 7.   
3 Soltani-Fesaghandis, G., & Pooya, A. (2018). Design of an artificial intelligence system for predicting success 
of new product development and selecting proper market-product strategy in the food industry, International Food 
and Agribusiness Management Review 21(7), 847–864. 
4 , A. K., Kumar, A., Chhabra, D., & Shukla, P. (2018). Futuristic biosensors for cardiac 
health care: An artificial intelligence approach. 3 Biotech, 8(8), 358. doi:10.1007/ s13205-018-1368-y; Chen, X., 
Gong, L., Wei, L., Yeh, S. C., Xu, L., Zheng, L., & Zou, Z. (2020). A wearable hand rehabilitation system with 
soft gloves. IEEE Transactions on Industrial Informatics 17(2), 943–952. 
https://doi.org/10.1109/TII.2020.3010369 
5 Chen, H., Li, L., & Chen, Y. (2021). Explore success factors that impact artificial intelligence adoption on 
telecom industry in China. Journal of Management Analytics, 8(1), 36–68. 
https://doi.org/10.1080/23270012.2020.1852895 
6 Qu, J., Zhao, Y., Xie, Y. (2022). Artificial intelligence leads the reform of education models, System Research 
Behavioral Science 39, 581–588. DOI: 10.1002/sres.2864 
7 Chishti, 
I., Bartoletti, A., Leslie, M.,S., Millie (Eds.), The AI Book: The Artificial Intelligence Handbook for Investors, 
Entrepreneurs and FinTech Visionaries (102-104).  FINTECH Circle Ltd., p. 104.   
8 Zhuge, H. (2011). Semantic linking through spaces for cyber-physical-socio intelligence: A methodology. 
Artificial Intelligence 175, 988–1019.  
9 Doshi-Velez, F., & Kim, B. (2017). Towards a rigorous science of interpretable machine learning. arXiv 
preprint arXiv:1702.08608.; Artificial intelligence: A modern approach. 
Malaysia: Pearson Education.  
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Whether one is already using AI or sees it as “the middle class’ worst enemy”10; AI has a 
power to transform nowadays world. This paper highlights that active discussion regarding the 
ethics on AI is urgently needed. As long as it exists divide opinion on ethics between academic 
research community, corporate practitioner community and governance, the issue will remain 
uncleared. Of great importance is to plan to avert the potential pitfalls by setting use of artificial 
intelligence towards ethical principles. Academic researchers can often rely on research ethics 

 oversight.11 AI policy making typically complicates already 
implemented AI algorithms in corporate community practices. An exhaustive exploration of 
all the AI ethical issues goes well beyond the scope of a single research paper. Likewise, paper 
is intended as a broad discussion of current issues of AI.  

Paper discusses topic into several sections and starts with the introduction. Second part of 
the paper provides various views of artificial intelligence.  of the paper deals with ethical 
issues on AI. Last section of the paper concludes the study with proposed recommendations.  
 

ARTIFICIAL INTELLIGENCE 
 

This concept was first proposed at Dartmouth Conference in 1956, when John McCarthy 
made the phrase “artificial intelligence.”12 AI algorithms become increasingly important to 
modern society. There is no universally accepted definition of AI and „the term “AI” has been 
used with many different senses, both within the field and outside it”13 It is not easy to define 
scope of artificial intelligence, especially because unpredictable nature of technology 
development and special overlap between humans and machines. “In technical terms, Artificial 
Intelligence is a branch of Computer Science that allows the programming and design of both 
hardware and software systems that allow machines to be equipped with certain characteristics 
that are typically considered human, such as visual, spatiotemporal and decision-making 
perceptions.”14 AI represents a machine that is been able to perform some human functions: 

 
- ”act humanly (that is, in an indistinct manner with respect to a human being) 
- think humanly (solving a problem with cognitive functions) 
- think rationally (that is, using logic as a human being does) 
- act rationally (starting a process to obtain the best expected result based on the 

information available, which is what a human being, often even unconsciously, makes 
a habit of).” 15 

 
Further, AI represents machine that may interact with its environment and may learn in a 

variety of ways. This are undoubtedly characteristics of human. AI means algorithms and 
techniques that are focused on providing a machine to act humanly and copy human 
intelligence. Main techniques for machine learning are:  

                                                            
10 Matthews, C. (June 04, 2017). Summers: Automation is the middle class’ worst enemy’, Axios. Accessed March 
30, 2023. https://www.axios.com/automation-is-already-the-middle-class-worst-enemy-2413151019.html 
11 Macnish, K., & Van der Ham, J. (2020). Ethics in cybersecurity research and practice, Technology in Society 
63, 101382.  
12 Moor, James (2006). The Dartmouth College Artificial Intelligence Conference: The Next Fifty Years, AI 
Magazine 27 (4), p. 87.   
13 Wang, P. (2019). On defining artificial intelligence. Journal of Artificial General Intelligence 10 (2), 1–37. doi: 
10.2478/jagi-2019-0002, p.1.   
14 Ferrara, M., Laganà
Networks: Some Issues in Economics. In Marino, D., Monaca, A. M., (Eds.), Economic and Policy Implications 
of Artificial Intelligence (15-22), Springer, p. 21.  
15 Ibid. 
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1) supervised learning - “the most commonly used technique in machine learning. With 

supervised learning, an artificial neural network will be “trained” using multiple sets of inputs 
and outputs (results). As each set of input and desired output is loaded, the weights within the 
neural network are adjusted”16; 

2) Unsupervised learning – It works on principle of grouping together related items. The 
outcomes are not specified.17  

 
The AI algorithms are based on a complex neural network and include social dimension. 

The number of social issues arise: 1) What standards and protocol for AI should be developed? 
2) Should public policies encourage the AI implementation in general and specially? Are 
experiences with AI threatening to modern world as we know? 3) Who takes the blame when 
AI system fails; t These questions refer to ensuring that AI will 
work only to the benefit of the people. Insufficiently number of the studies are addressing these 
theoretical, practical, and social questions. 

AI algorithms that are implemented on machines should not harm humans. These 
challenges of AI are much like many other challenges involved in modern technology 
implementation (Internet of things, ICT, cyber security etc.). Scholars try to list desirable 
feature of AI:  

 
1) responsibility;  
2) transparency;  
3) predictability;  
4) robust against manipulation;  
5) auditability and incorruptibility of those who are AI creators.18 While many of these 

desirable features overlap, each of these also raises its own concerns.  
 
 Norvig mentioned four approaches to AI: two human-centered approaches 
(The Turing test approach and The cognitive modeling approach) and two rationalist approach 
(The “laws of thought” approach, The rational agent approach).19 Turing deserves credit for 
designing a test that checks the ability of a machine to achieve a task in such a way like a 
human person. “Total Turing Test includes a video signal so that the interrogator can test the 
subject’s perceptual abilities, as well as the opportunity for the interrogator to pass physical 
objects “through the hatch.” To pass the total Turing Test, the computer will need: computer 
vision to perceive objects, and robotics to manipulate objects and move about.”20 Unlike 
machines human always react with personal preferences and emotions. AI relies on the 
available data to make reasonable assessment or decision. To solve this problem correctly and 
achieve that the program’s mechanisms will operate in a way of how humans think, we need 
to understand how human mind actually think and express it to computer program. The 
cognitive modeling approach relies on theory of mind, and suggest implementation of 
experimental techniques from psychology to construct precise and testable input–output 
behavior of machine that will match with corresponding human behavior. The “laws of 
thought” approach to AI relies of the field of logic to build computational reasoning systems. 
Scholars mentioned “two main obstacles to this approach. First, it is not easy to take informal 

                                                            
16 Crossland, op. cit., p.102.  
17 Ibid.  
18 
Cambridge Handbook of Artificial Intelligence (p. 316-334), Cambridge University Press, p. 2.   
19 p. 2.  
20 op. cit., p.3.  
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knowledge and state it in the formal terms required by logical notation, particularly when the 
knowledge is less than 100% certain. Second, there is a big difference between solving a 
problem “in principle” and solving it in practice.”21 AI enables more complex decision-making. 
The rationalist approach to AI emphasizes the importance of correctly, rationally inferences. 
The “requirement of rationality does not seem to be needed in a definition of AI.”22 
decision-making could be a goal for the AI developer. It can be embedded in the system. 
“However, full rationality does not seem to be an essential element of an AI system, as such 
can be trained to act with “rational ignorance” or in a more risk-averse way.”23 Achieving 
perfect rationality can be a good starting point for further analysis and strivings, but “always 
doing the right thing is not feasible in complicated environments.”24  

 
ETHICS ON AI 

 
Opinions about the future of AI notably differ about timescales and forms that AI may 

eventually take. The fact is that artificial intelligence is practical feasible in nowadays world. 
AI has come a long way from laboratory test and academic theories. AI algorithms are already 
part of many machines. “The most impressive capabilities of AI, particularly those based on 
machine learning, have not yet spread widely. More importantly, like other general-purpose 
technologies, their full effects will not be realized until waves of complementary innovations 
are developed and implemented.” This indicates that human in the future will have to face with 
certain issues on AI (policy, law regulation and ethical guidelines). 

The issue of ethics guidelines on AI is complex. Scholars mentioned that the ethics on AI 
fundamentally vary from the ethics of noncognitive technologies. That differences are: 

  
“-The local, specific behavior of the AI may not be predictable apart from its safety, even 

if the programmers do everything right; 
-Verifying the safety of the system becomes a greater challenge because we must verify 

what the system is trying to do, rather than being able to verify the system’s safe behavior in 
all operating contexts; 

-Ethical cognition itself must be taken as a subject matter of engineering.”25 
We may look at existing principles and declarations to spot in which rules may become 

global standards for governing AI. Scholars “identified six high-profile initiative”26 which 
include 47 recent principles published within the last 3 years and relevant to AI: 

 
1. The Asilomar AI Principles; 
2.  
3.  The General Principles offered in the second version of Ethically Aligned Design;  
4. The Ethical Principles 

‘Autonomous’ Systems; 
5. The ‘five overarching principles for an AI code’; 

                                                            
21  
22 Artificial Intelligence Ethics, governance and policy challenges Report of a CEPS Task 
Force, Brussels: Centre for European Policy Studies (CEPS), 13. 
23 Ibid.  
24  5.  
25 Bostrom, op. cit., p. 6.  
26 Floridi, L., Cowls, J. (2021). A Unified Framework of Five Principles for AI in Society. In Luciano Floridi 
(Eds.), Ethics, Governance, and Policies in Artificial Intelligence (5-19). Springer, 8. 
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6. The Tenets of the Partnership on AI, a multi-stakeholder organization consisting of 
academics, researchers, civil society organisations, companies building and utilising AI 
technology, and other groups”27  

 
Worldwide countries are facing challenges on the use of AI. Dangerous competitive race 

in the use of AI emphasizes the need for urgent standardization. In order to prevent countries 
from destructive and dangerous use of AI, arises question of global governance agreement. 
Global AI policy should contain the core of constitutional principles of the agreement that are 
aligned with good practices in AI development. There should be hierarchy between principles 
and values in list of global standards on AI. Generalization of ethics on AI enables to avoid 
differences in the future between countries that will limit itself because another list of 
principles. Instead, each country should strive to adopt a list that truly represents the world’s 
approach to AI. Stakeholders also should strive to apply general guidance to AI. This guidance 
will help the stakeholders to identify potentially problematic business models as well as those 
that should be altogether prohibited.  
 

RECOMMENDATIONS 

rinciples for AI safe use: 
 

1. Beneficence- Do not harm and maximize benefits. 
2. Protection of subjects from inadvertent harm - Ethics should draw from clinical 

research ethics. 
3. Privacy – AI operates with large data that needs to be handled appropriately. This 

concerns to keep privacy and secure from revealing personal data. Scope and value of 
privacy should be implemented in AI operations. Implementation of the EU General 
Data Pro individuals’ 
fundamental rights, obligations, methods and sanctions for ensuring processing data in 
digital age.28  

4. espect for humans - Treat individuals with entitled protection approach. 
5. Censorship systems – Law regulation of data manipulation, and/or in cases when the 

system is going to be tested. Permission should be required. 
6. The principle of minimizing harm to the user – 

should seek to gain best options. People cannot be lightly ignored. 
7. eporting and maintenance of incidents - This may be important factor, that may 

provide information about safety and weaknesses of AI algorithms. Further, that may 
help to achieve more properly use of AI. Exchange of information between all teams of 
expert in pertinent authorities (a company or state entity) have positive outcome. It can 
help the AI security teams to get a clear picture of the most common vulnerabilities. 
There is also the risk of that vulnerability will leak and could thereby be exploited.  

8. Testing the security of the AI - Harms are more difficult to predict, that’s why is so 
important to test a system. Testing relies on use of vulnerabilities. Some systems cannot 
be taken offline in order to carry out test. This may be because they provide work 
support in critical national infrastructure. In such cases, there is a risk of the possibility 
that the test will extend beyond the scope and cause extensive harm. However, such 

                                                            
27 Floridi, L., Cowls, J. op. cit., p. 8-9.   
28 European Council, The general data protection regulation. https://www.consilium.europa.eu/en/policies/data-
protection/data-protection-regulation/ 
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systems need to be tested. Ethics guidelines can help in preparing for the test and in 
determining the proportionality of the harm and the test. 

9. espect for law regulation – As the use of AI grow, society will face arises of legal 
issues: Who bears the responsibility? Question of legally permitted AI application, AI-
related crime, research methods, methods of punishment, provability etc. 

10. espect public interest 
11. Urgency in response is needed when vulnerabilities of AI are found. 
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Grafikon 2. Ispitanici prema dobi (N=250) 
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1                                               Pregledni rad 
2                                         UDK 316.334.3:172.1 

3  
 

ETHICAL DETERMINANTS OF THE USE OF ARTIFICIAL 
INTELLIGENCE  

  
 

Summary 
The application of artificial intelligence is not a matter of the future but of the present, as 
evidenced by numerous companies that have recognized the full range of benefits from its use. 
The objective of this paper is to contribute to a faster and more comprehensive implementation 
of ethical norms, through the definition of existing and new standards in the business 
environment. The realistic expectation is that the tracing of moral rules and standards by 
individuals and communities, where there is a great or absolute coincidence with traditionally 
organized values, will not cause negative reflections. Simultaneously with highlighting the 
huge development potential, the exponential trend of artificial intelligence is burdened by an 
insufficiently transparent environment and insufficient credibility and relevance. In this 
context, this paper highlights the need to prevent violations of privacy, ensure credibility, 
authenticity and protection of data and information, which generates a large number of ethical 
and legal issues at the global and national levels.    
Key words: artificial intelligence, ethics, emotional intelligence, security  
 
Rezime 

Cilj ovog rada je da se 
sveobuhvatnijoj  i 

definisanje novih standarda u pos u. Realno je da trasiranje 
moralnih pravila i standarda i zajednica, 
podudarnost sa tradicionalno ustrojenim vrednostima, izazvati negativne re . 
Istovremeno sa isticanjem ogromnog razvojnog potencijala, 
inteligencije o sa 
verodostojnosti i relevantnosti. u  potreba anja 
narušavanja privatnosti, osiguranja  i zaštite , 
što generiše i broj  na globalnom i nacionalnim nivoima.    

: inteligencija, emocionalna inteligencija, sigurnost 
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Introduction 

Artificial intelligence is the ability of a device to imitate human activities such as reasoning, 
learning, planning and creativity. To a certain extent, artificial intelligence systems can adapt 

independently (European 
Parliament, 2021). It is present in almost all areas of functioning and significantly improves 
the quality of life and contributes to the overall development of society, therefore it is 
considered crucial in a society’s digital transformation.  
Artificial intelligence is one of the fastest growing branches of science, and immediately 
after the adoption of the National Strategy for the Development of Artificial Intelligence for 
the period from 2020 to 2025, the Republic of Serbia established the Research and 
Development Institute for Artificial Intelligence with its headquarters in Novi Sad. The 

Computer 
Vision and Remote Sensing, Human Computer Interface, AI in Healthcare and Lifescience, 
Green AI and Smart factory. The Republic of Serbia has been a member of the Global 

countries that invest in research and development of artificial intelligence. 

creating appropriate messages intended for the target group. By using artificial intelligence 
to process and analyze data, at the source of its collection, organizations secure the advantage 

comes next  
-25): 

1. Gathering knowledge: 
search of different populations, observation and recording of data, their collection, 

 
2. Reasoning: whether it is about the application of formally logical reasoning rules, that 

is, about the deductive drawing of conclusions, or about the inductive observation of 
 

3. Practical action: represents acting on derived conclusions, if this is what is being 
 

4. Evaluation of the success of reasoning and actions 
5. Learning (based on a performance assessment) and correction of elements: 1, 2 and 3 

based on the resulting outcomes (results or consequences). 
Some authors advocate for the future of cyborgs, i.e., robots that can digitally replace people 

new generations of ruling politi -
to abuse the right to vacation, and that such individuals are not worthy of even modest 
income. Contrary to this view is the vision of a new man needed by transitional capitalism, 
who is eternally ready and capable of sacrifice and suffering, a perpetrator who neither eats 
nor rests. The aforementioned characteristics, which are required by the new order, can only 
be effectively fulfilled by a digital man, not a flesh-and-blood one. In a hypothetical 
reflection, if after an environmental and health disaster only digital beings survived, this 
would generate new problems as morally untrustworthy corporations would experience their 
expansion. Therefore, the ethical action of corporations should be defined through stable 
institutions.    
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1. Ethical framework for the use of artificial intelligence  
 

Ethics, rationally and logically, prefers practices that pave guidelines for individuals, groups 
giving a practically applicable 

meaning to artificial intelligence, differentiating fair from unfair actions and behaviors 
 

 (2018) point out that ethics and ethical standards are very important 
and include the most diverse areas such as education, medicine, sports, finance, media and 
other scientific sectors. However, the application of ethics causes many dilemmas, debates and 
challenges that are present everywhere, although ethical standards and their practical 
application and verification, in the form of ethical forms, with the aim of ensuring high 
standards, usefulness and practical applicability, should be universal.  
An ever-increasing number of responsibilities have been transferred from people to 

e 
excellent performance of many systems. In such a reality, it has been suggested that the future 
existence of humanity may be conditioned by the application of firm moral standards to 
artificial intelligence systems, given the possibility that these systems may match or replace 
human ones. In this sense, it is realistic to search for an answer to the hypothetical dilemma of 
what will happen in case of a technological singularity, when technology assumes absolute 

 
Ny
the more problematic the contours of ethics become, because the decisive intention is to achieve 
complete control over these robots, i.e., it is indirectly unethical for a human being to want to 
fully control humanoid robots. 
The United Nations Educational, Scientific and Cultural Organization (UNESCO) has 
constituted global standards for the ethics of artificial intelligence with recommendations for 
its acceptable development and use. The result of a three-year mobilization of a large number 
of experts was finalized in 2021, when 193 member countries officially adopted the ethical 

ages of 
 

 Data protection: individuals are guaranteed greater protection through transparency, 
action and control over their own data, offering them the possibility of accessing and 
deleting their personal data from the records, 

 Prohibition of social scoring and mass surveillance: considering that under the pressure 
of technology violations of human rights and freedom are invasive and are used in 
numerous ways, it has been proposed to states that artificial intelligence technologies 
should not be given legal subjectivity, i.e., that the ultimate responsibility must always 

 
 Assistance in monitoring and evaluation: an ethical impact assessment aims to help 

countries and companies, which develop and implement artificial intelligence, to assess 
the impact of those systems on individuals, society, and the environment. These are tools 
that help strengthen the institutional capacities of countries and suggest appropriate 
measu  

 Environmental protection: artificial intelligence methods that save data, energy and 
resources are favored, which should contribute to a stronger fight against climate change 
and resolving environmental issues. Member countries are encouraged to invest in green 
technology, and in case of a disproportionately negative impact of artificial intelligence 
on the environment, the recommendation is that it should not be used. 
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The use of artificial intelligence can support social and ecologically useful results and provide 

operations, and allocating human resources, as well as personalizing service delivery. In this 
sense, at the level of European Union countries, the Regulation on the harmonization of rules 
on artificial intelligence was proposed, where it was emphasized that artificial intelligence, in 
accordance with the values, basic rules and principles of the Union, can bring a wide range of 
economic and social benefits. The document emphasizes that artificial intelligence should be a 
tool for people and a force for good, with the ultimate goal of increasing human well-being, 
and with a clear indication that artificial intelligence must be aimed at people, who can trust 
that it is used safely and in accordance with the law. The objective of the Regulation was to 

 

artificial intelligence that focuses on the specific use of artificial intelligence and associated 

definition of artificial intelligence systems. The law should establish a classification of artificial 
intelligence systems with different requirements and oblig -based 

2021).  
 

 
Image 1.  

 
Izvor: European Commission (2021) 

 
 
In the United States of America (USA), an Ethical Guide has been adopted for all interested 
companies where answers to questions on how to acquire, design, build, use, protect, 
consume, and manage artificial intelligence and related data can be found. The guide is not 

 concept, rather it is a document that offers 
a reasoned approach to judgment with the aim of helping considerations related to the AI life 
cycle. In this way, the Ethics Guide offers a better understanding of the goals between AI 
practitioners and managers, while promoting the ethical use of AI. A proper understanding 

principles (Intel.gov, 2020): 
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 Respecting the law and acting with integrity. Artificial intelligence will only be used 
in a way that respects human dignity, rights, and freedoms. The use of artificial 
intelligence will be in accordance with applicable statutory authorizations and 
procedures. 

 Transparency and accountability. Artificial intelligence methods, applications and 
use within security limits will be available for inspection by the public and clients, 
with the simultaneous development and implementation of mechanisms for 
identifying responsibility for the use of artificial intelligence and its results. 

 Objectivity and fairness. According to the reported increase in the provision of 
ias. 

 Human-centered development and use. The development and use of artificial 
intelligence will be aimed at increasing security and promoting trusted partnerships, 
tempering technological guidelines by applying human judgment, especially when an 
application has the potential to deprive individuals of their constitutional rights or 
interfere with their free exercise of civil liberties. 

 Safety and responsibility. It will strive to develop and implement best practices for 
maximizing the reliability, security and accuracy of AI design, development and use. 
In this regard, security best practices will be used to build resilience and minimize the 
potential for adversarial impact. 

 Informed by science and technology. Rigor will be applied to the development and 
use of artificial intelligence by leveraging research advances and best practices from 
the public and private sectors.    

 
 
In 2020, the US Department of Defense adopted a set of ethical principles for the use of 
artificial intelligence, aligned with the goal of the DOD Artificial Intelligence Strategy, which 
guides the US military's leadership in the ethics of artificial intelligence and its lawful use. The 
U.S. aspiration, together with allies and partners, is to accelerate the adoption of artificial 
intelligence and to lead the adoption of national security applications with the goal of 
maintaining a strategic position, superiority on future battlefields, and protecting the rules-
based international order (U.S. Department of Defense, 2020). 
 
The immediate application of responsible and reliable artificial intelligence carries ethical and 

Artificial Intelligence in the Republic of Serbia for the period 2020-2025.  Along with potential 
advantages in the form of economic development and improvement of efficiency, the 
development of artificial intelligence also brings certain challenges. These are, first of all, the 

atory factors being inherited from the 
data, the emergence of new occupations and the increase or decrease of the need for existing 
ones, and this is also a challenge to the education system to prepare pupils and students for jobs 
of the future, as well as ensuring transparency and other ethical issues (The Government of the 
Serbia, 2020: 4). 
Artificial intelligence could be a source of inequality and a widening wealth gap: the use of 
artificial intelligence leads to less and less dependence on human labor, which leads to the 
conclusion that profits will be addressed to fewer people.    
 
2. Adoption of AI-based technology  

 
The only comparative index that gives the possibility of comparability of indicators, showing 
the state of artificial intelligence in 194 countries of the world, is the composite Artificial 
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Intelligence Readiness Index, an indicator prepared by Oxford Insights in cooperation with the 
International Development Research Center (IDRC). Based on the 2019 report, Serbia was 
positioned in 58th place, and the Index measured 11 indicators grouped into four areas: 

ation and public administration and 
services. The best-
of Serbia are Bulgaria, Hungary, and Romania, while North Macedonia and Croatia are slightly 
less ready than Serbia for the development of artificial intelligence, while Montenegro, Albania 
and Bosnia and Herzegovina lag behind significantly (The Government of Serbia, 2020).  
Table No. 1 shows the regional segment of the 2022 Index, i.e., the readiness of states to apply 
artificial intelligence to the provision of public services. One hundred and eight-one countries 

pillars: state pillar, technology sector pillar and data and infrastructure pillar. The best-

2022). 
 

                 Table 1. Artificial Intelligence Readiness Index 
Country  Total score 

Slovenia 41 61,45 
Serbia 59 52,96 
Croatia 66 48,59 
North Macedonia   46,11 
Montenegro  45,20 
Bosnia and Herzegovina  112  

     Source: author’s processing according to The Government AI Readiness Index (2022) 
 

global issues: from treating chronic diseases and combating climate change, to reducing the 
death rate from traffic 
services to diagnose cardiac arrest and other conditions based on the sound of the caller's 
voice, while in Austria it helps radiologists detect tumors more precisely by comparing X-
ray images with a large amount of other medical data (European Commission, 2018: 1). TIS 
company is one of the leaders in the Republic of Croatia that has started applying artificial 
intelligence to babies two to three months old. The SENDD (System for Early Neurological 
Deviation Detection) digital system detects potential neurodevelopmental deviations, and its 
advantage is that the child is together with the parents, who can send the child's images to 
the SENDD system, at any time of the day. This non-invasive technological method enables 
timely preventive examination of children, and gives doctors more time to devote to children 
(FindHealthClinics, 2022).  

machines, should 
a question that will be awaiting an answer for a long time, considering the broader context 
which needs to include privacy, surveillance, social inequality, unequal access and 
algorithm -Noor et al., 2021). 
Shabanpour et. al. (2018) point out that people see the application of artificial intelligence 
of an autonomous vehicle as something abstract that contributes to society, but that they do 
not believe and would not buy cars that would sacrifice their lives for the lives of others. 
Millennials with higher incomes, and a majority of people who have experienced an accident 
in the past, were found to have a greater interest in adopting this technology. Similar to other 
emerging technologies, consumer behavior in adopting an autonomous vehicle is expected 
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to be subject to a significant degree of heterogeneity, meaning that people will have different 
sensitivities to different attributes of an AI-based autonomous vehicle.     
In an online study that investigated users' willingness and concerns to purchase partially, 

 et al. (2015) collected 5,000 responses from 
109 countries and presented cross-national differences and assessed correlations with personal 
variables such as age, gender, and personality traits. The results showed that 22% of 
respondents were unwilling to pay more for a fully automated driving system, while 5% 
indicated they would be willing to pay more than $30,000. Respondents were most concerned 

 
Forecasting energy consumption in buildings plays an important role in energy management 
and conservation. AI-based methods are popular due to their ease of use and high level of 
accuracy. A typical AI-based prediction method in building energy management contains 

, 2015):  
1. Collection of historical input and output data. Input data can be outside weather, 

occupants, global heat loss coefficient and types of days. Output data are parameters 
representing the building's energy consumption. 

2. The preprocessing the collected data, into a suitable format, before using it to train a 
prediction model. Some data preprocessing techniques such as data transformation, 
data normalization and data interpolation are applied in this step to improve data 
quality and reduce negative impact. 

3. 
modeling is learning from historical data, thus the training process is necessary for 
model development. This step is achieved by selecting appropriate parameters for the 
model, and their selection is influenced by the size of training data, selection of input 
variables, and performance indicators. 

4. Model testing is the final step where data is loaded into the trained model to test the 
model's predictive performance. 

An additional argument for the use of artificial intelligence in energy management systems 
in buildings is that with adequate management it is possible to reduce energy consumption 

 
 

3. The importance of artificial intelligence for creating new jobs  

management of changes and a guarantee of social security. In addition, the increasing use of 

predict from today's perspective.  
 roles, moving 

-

to the question of how time will be spent, given that most people still rely on selling their 
time in order to have enough income to support themselves and their families. For now, one 
can only hope that this opportunity will allow people to find meaning in non-
activities such as caring for their family, engaging in their community or learning new ways 
to contribute to human society (Bossmann, 2016). 

ucation and training system. 
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The first challenge is to prepare society as a whole, i.e., to help all citizens develop basic 

creativity, or management. Secon
change or disappear due to the application of automation, robotics, and artificial intelligence. 
In addition, the European Union will strive to train more experts in artificial intelligence, 
whi
environment, as well as an environment that will attract talent from countries outside the EU 
(European Commission, 2018: 12). 

investments in the following areas (European Commission, 2018: 10): 
 Enhancing the Pan-  
 Research and innovation in areas such as explainable artificial intelligence, unsupervised 

 
 Additional digital innovation centers, world-leading facilities for testing and 

experimentation in areas such as transport, healthcare, agri-food industry and 
 

 Support in the introduction of artificial intelligence in all sectors, including applications 
in the public interest, through joint investments  

 Examining the possibility of joint procurement of innovations for the application and 
 

 A data sharing support center, which will be tightly coupled with an on-demand AI 
platform to facilitate enterprise and public sector application development. 

 
Every second job opening in Serbia during 2022 was in the IT sector, the sector's exports 
exceeded EUR 2.5 billion, and the surplus exceeded EUR 1 billion (Euronews Serbia, 2022).  
It is realistic to expect that in the coming years, the fear associated with the application of 
artificial intelligence will be at an acceptable level, because the original fear of losing jobs 
will disappear. It is to be expected that the demand for experts, in this field, will continue to 
grow, as will the intensification of the robotization process replacing physical and repetitive 

lligence, considering its connection 
to business activities that can only be performed by humans, that is, emotions are, for now, 
immanent only to humans.  
  
Conclusion 
 
The use of artificial intelligence can represent a generator of overall economic activities, 
strengthen the competitiveness of a national economy, accelerate technological development 
and strategic use of resources, which all leads to the creation of a more favorable investment 
climate, and represents the potential for the creation of new jobs.   

profiles, are incomparably smaller than the total benefits, especially considering that there 

function and provide specific assistance to those whose jobs will disappear or whose job 
requirements will change significantly. Emp
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comes to the fore.    
Given that artificial intelligence systems are created by humans, there are concerns that this 
could be a source of bias and social differentiation rather than the desired basis of social 
progress.  
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1                                        
                                                                                  
 

UMJETNA INTELIGENCIJA H  I 
 

 
 

 
Rad donosi kratak prikaz povijesti razvoja umjetne inteligencije. Umjetna inteligencija pojam 
je koji se prvi put pojavljuje sredinom 20. st. Ne postoji jedinstvena definicija toga pojma, ali 

 se da je cilj umjetne inteligencije 
 Umjetna inteligencija zauzima sve više 

medijskoga prostora, posebice sustav ChatGPT. 
umjetne inteligencije, konkretnije sustava ChatGPT 
U radu se donose konkretni primjeri uporabe sustava umjetne inteligencije (ChatGPT) prilikom 

inteligencije, tj. uporabe i zlouporabe umjetne inteligencije.  
 

 umjetna inteligencija, ChatGPT, nastava Hrvatskoga jezika, uporaba, 
zlouporaba 
 

LANGUAGE AND LITERATURE 
 

 
 
The paper presents a brief history of the development of artificial intelligence. Artificial 
intelligence is a term that first appeared in the middle of the 20th century. There is no single 
definition of this term, but there are many similarities between them. Most definitions agree 
that the goal of artificial intelligence is to perform tasks better than humans currently do. 
Artificial intelligence is occupying more and more media space, especially the ChatGPT 
system. The paper presents the possibilities of using and applying artificial intelligence in the 
teaching of the Croatian language and literature. Before that, he briefly defines the term 
artificial intelligence and describes the beginnings of the development of artificial intelligence. 
The paper presents concrete examples of the use of the artificial intelligence system (ChatGPT) 
when solving set tasks, such as those that are usually set for students during Croatian language 
classes. At the end of the paper, the question of the ethics of using artificial intelligence, i.e. 
the use and abuse of artificial intelligence, is raised. 
 

 artificial intelligence, ChatGPT, Croatian language teaching, use, abuse 
 
 
 
 
 
 
                                                            
1 Škola primijenjene umjetnosti i dizajna Osijek, Drinska 12, 31000 Osijek, Republika Hrvatska, 
vmiskic@gmail.com 
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Posljednjih se nekoliko mjeseci intenziviralo spominjanje umjetne inteligencije u 
medijima i javnosti. Pojam umjetne inteligencije javio se prije mnogo godina kad je još 

, a ne u stvarnosti
smo do vremena kada je umjetna inteligencija postala naša svakodnevica. 
danas pred izazovom, postavlja pitanja o korisnosti umjetne inteligencije te pitanja o njenoj 

, 
Uvukla se 

zaobišla ni obrazovanje, stoga je tema ovoga rada umjetna inteligencija u nastavi hrvatskoga 
 

 
 

 

ranije, sredinom 20. st. Naime, pojam umjetna inteligencija ili arfiticial intelligence prvi se put 
pojavljuje još 1955. godine na koled

, 2022). 

usto i kreirati stroj koji se koristi jezikom, oblikovanjem apstraktnoga mišljenja i pojmova te 
ibid). Ipak, u odnosu na druge znanosti, umjetna je 

inteligencija mlada znanstvena dispiclina koja se svakodnevno brzo razvija.  navodi 

, a kao 
 (ibid). Iako ne postoji jedinstvena definicija 

Marvin Minsky (kao što 
ci

mišljenja i kognitivne procese s ciljem rješavanja problema. Edward Freigenbaum (kao što 

nealgoritamskog procesa rezoniranja i pr
 (2021), najjednostavnija je definicija umjetne 

inteligencije Elain Rich koja tvrdi da 
stroj – 

im toga, cilj 
 navodi 

  
 

sl. Umjetna se inteligencija uspješno godinama rabi u medicini, ugostiteljstvu i itd. O umjetnoj 
se inteligenciji posljednjih mjeseci sve više javno govori. O je Filozofski fakultet 27. 

organizirao predavanje Igora Bereckog, dr. med., spec. pedijatra koji je govorio 

interdisciplinarnosti“. U svome je predavanju  u 
Napomenuo je da se u svakoj domeni ljudskog 

 dok se u
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ChatGPT 
 

tao Chat GPT tj. Open AI sustav koji 
rješavanje problema i zadataka kroz 

se njome 
Program umjetne 

inteligencije ChatGPT, koji je postao popularan krajem 2022. godine, program je koji je 
besplatan i dostupan za uporabu svima s pristupom 

 
razumjeti ljudski jezik te dati odgovore na pitanja koja postavi korisnik. Sustav 

 

odgovarao i program. Cilj ovako postavljenih pitanja bio je utvrditi koliko sustav umjetne 
a 

 
 
Ovdje se donosi nekoliko primjera2 pitanja postavljenih programu ChatGPT i odgovora koje 
je ponudio program.  
 
Prvi primjer3  
 

 
 

 
 

 
 

jeziku ozn

 
 

 
 

 
 

                                                            
2 Sva su pitanja postavljena na stranici chat.openai.com.  
3 , 1. velj   
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o je da program 

 
 
Drugi primjer4  
 

 
 

 
 
Korisnik: N  
 

 
 

 

zadatak  
 

5  
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korisniku vrlo vrijedna informacija kako bi argumentirao odgovor.  
 

 
 

sljedica donio razvoj umjetne inteligencije, 
oralno, ali i zakonski upitni 

 koji su dizajnirani s ciljem 
maksimiziranja vjerojatnosti korisnikova (Russell, 
2022) Zakoni Europske unije reguliraju takvu zlouporabu pogotovo kada su u pitanju osobni 

t
Europska je unija izdala dokument  u 
kojemu je  
inteligencijom. Iako su strojevi primarno stvoreni kako bi ljudima olakšali svakodnevicu, 
svjedoci smo toga da strojevi sve više upravljaju nama ljudima nego mi strojevima. U tu je 
zamku lako upasti kao i u zamku neprihvatljive uporabe tj. zlouporabe umjetne inteligencije. 
Umjetnu je inteligenciju potrebno pametno upotrebljavati kako se ne bi dogodilo da zbog 

primjenom umjetne inteligencije piše Bra
umjetna inteligencija mogu biti neudobnost, financijska, tjelesna, psihološka, ali i moralna šeta 

umjetne inteligencije.  sustavi umjetne inteligencije mogu rabiti i u nastavi, 

.  se dogodi da korisnik zloupotrebljava 
umjetnu inteligenciju u svrhu vlastite promocije, napretka, uspjeha ili zarade. 
 

trenutno je ChatGPT u vrlo 

Russell  nije još uvijek 
jiga. Prema Russellu (2022), 

višestrukih izvora.“ (str. 88.) Znanstvenici svakodnevno pokušavaju unaprijediti ovakve 
sustave umjetne inteligencije. Iz primjera uporabe sustava ChatGPT koji su navedeni u 
prethodnom podnaslovu, vidljivo je da ChatGPT još nije dovoljno dobro 

šenja na postavljena pitanja i zadatke. injenica je 

ligencija postati savršenija i bolja nego što je to danas. No, što to 
 

 
 ChatGPT-om kako bi sustav 

eligencije. Primjerice, ako se postavi zadatak 

prepiše, postavlja se pitanje autorstva toga rada. 
ako podatke prikup  

 Naime, ChatGPT još uvijek nije savršen 
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 i mladi 

ChatGPT  
 ChatGPT predstaviti kao svoje ne 

ChatGPT

ChatGPT , ne nudi 

u komunikaciji 

ChatGPT 

se koristiti njome.  
 

 
 

Iako definicije umjetne inteligencije nisu -
rimarno stvorena 

nja u kojem ne sudjeluje umjetna 
 

 
U radu su prikazani neki primjeri uporabe sustava umjetne inteligencije u rješavanju zadataka 

a hrvatskome jeziku, ali još nije 
dovoljno usavršen da bi mogao davati relevantne odgovore na postavljena pitanja. Na 
konkretna  pitanja. 
postavljena sustavu s vremenskim razmakom, ustav umjetne inteligencije 
ChatGPT 

ChatGPT-a 
i odgovore koje nudi umjetna inteligencija.  
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Za razliku od „akutnog stresa“, neu

stanje da , jer ovo stanje je više-

   

 Za ovaj 
manevar se  

 

  

kognitivnom, emoc

a te

sa – 
– 

– 

   

 

 
- -ev 
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,distresa, slijedi  
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i 
i 

 

i  

 

 

inoma  
 

imaju takvo oboljenje   
za dijagnozu, osoba          kao i da  a  
neke aktivnosti   

  blisk  osoba, obitelji na  
 a onekad je dovoljan samo 

su  
 

 jer  se neki ljudi  lakše 
 da je osoba oboljela od 

carcinoma dovodi do gnjeva i ljutnje  Ljutnja je  ljudska emocija koja se javlja u 
situacijama  i kršenja   Ljutnja   da tijelo   energijom 
za djelovanje i    ako vrlo dugo traje te ako se  ili 

 na     agresivno  ili „iskaljivanje“ 
usmjereno na drugu  ljutnja        
ljutnja     energiziraju, ali  mo  imati negativne   

 razine kortizola    krvnog tlaka i broja  otkucaja te 
 utjecaja na imunološki sistem  

 mogu usmjeriti ljutnju na sebe, svoje   i medicinske str  na 
samu bolest, sudbinu ili  su  na   se javiti misli u obliku  „Zašto 
baš ja?“ ili  ljutnja na zdrave ljude iz okoline, koji se ne moraju boriti s  i njezinim 

 ada se ljutnja  neadekvatno  ona   smanjiti kvalitetu 
 ugroziti odnose s bliskim ljudima ili tok tretmana,  da ranije   

u razinama  stresa djeluju ne samo na tjelesne reakcije,  i na racionalno 
donošenje odluka i  o   tako,  ljutnje i  
samima sebi da izrazimo vlastite neugodne emocije ne  dobar  nošenja sa 

  tako,  ljutnje i  samima sebi da izrazimo vlastite 
neugodne emocije ne  dobar  nošenja sa   što se  
ljutnje  ne zauzimamo za sebe, neka   kako to dovodi i do 

     osjeta boli,  i na racionalno donošenje 
odluka i  o   tako,  ljutnje i  samima sebi 
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da izrazimo vlastite neugodne emocije ne  dobar  nošenja sa   
-  

 
      abdominalnog disanja, meditacije ili slušanja 

 glazbe, a olakšanje se   i m ljutnje na neki drugi, neagresivan 
 –  kroz tjelesnu aktivnost  je intenzitet  intenzitetu  ljutnje 

 brzo  ili    
 

 

 
 
Podrška oboljelim osobama  biti emocionalna, usmjerena na   

 razgovora, slušanja i  ili instrumentalna, odnosno   koja 
    kod   i ,  na 

 ili nabavu   su vrste   te uvelike olakšavaju nošenje s 
   da se osobe s karcinomom lakše  na  

uzrokovane karcinomom ili tretmanom,  gledaju na , kada  su zadovoljni 
svojim , kada imaju emocionalnu    
Nekontrolirano iskazivanje  emocija  oboljelim od carcinoma,  dodatno 

  brige i izazvati  krivnje, zbog  je dobro dati vrijeme za obradu 
situacije i smirivanje     tako, korisno je   

 o bolestima, kako bi se  razumijevanje o tome kroz što bliska osoba 
trenutno   
 

 je ne gledati na oboljelu osobu samo kao na dijagnozu, ali  biti otvoren i  
za ozbiljnije razgovore ako su joj oni u tom trenutku  Primjerice, ako osoba  

 ne treba ju u tome tješiti ili  razveseliti –  je znati da je to  
reakcija na ono što se  i da se budemo uz nju i kada joj je  Emocionalna je 

  kada je  s onim što oboljela osoba  treba  
 njezine  
 em  emocionalne i instrumentalne  treba  oboljeloj 

osobi   da je i dalje  i voljena  Na taj  se osoba   ti manje  usamljeno 
i  

 je bolest koja  cijelu okolinu oboljele osobe, mijenja uloge i odnose  
 i njima  osoba, stoga je veoma  svakolika   i šire društvene 

zajednice oboljelom i njegovoj   
 

 

,  

   Prevladavanje ljutnje i   za  korištenjem 
    

-  
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UMJETNA INTELIGENCIJA U OBRAZOVANJU 
 

  

Umjetna inteligencija je sposobnost 
. . 

  anju je personalizirano 
 omogu

 Umjetna inteligencija m

  
    umjetne inteligencije 

  ika bi mogli biti zloupotrijebljeni
umjetna inteligencija bi se  postoji i zabrinutost 

  
 Osim u  umjetna inteligencija  

opasna ako se nekontroliran  zbog toga je Europska komisija  
umjetnu inteligencij

m za upotrebu. Europska unija  
  raz

koji su  pa Europska 
unija umjetne inteligencije. 

 

 

ARTIFICIAL INTELLIGENCE IN EDUCATION 
  

                                                            
1  Josipa Jurja a u Osijeku 
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ARTIFICIAL INTELLIGENCE (AI): A SOLUTION TO PROBLEMS 
FACING TEENAGERS IN ZIMBABWE 

Abstract 

There are a substantial number of teenagers in the world today. That is why i need to keenly 
keep our eyes on teenagers. World over, there are over 1.3 billion adolescents (UNICEF). 
Adolescents are young people aged between 10 and 19 years old. In Zimbabwe over 79 percent 
of households have one or more child aged below 18 23. UNICEF also notes that during teenage 
there are significant cycles of change that young people go through. It is during that time that 
teenagers start gearing up for young adulthood 26.  

Teenagers grapple with a long list of social issues. In this article i shall explore just 7 social ills 
that affect teenagers in Zimbabwe. These are mental health challenges, onscreen , 

, poverty, substance abuse, , and . 
I shall first, discuss some notable details that indicate the severity of these social issues. That 
will form a basis for exploration of measures to address them. There are many possible ways 
to address these social issues amongst teenagers in Zimbabwe. However, our article focuses on 
how artificial intelligence (AI) can be leveraged in addressing them.  

 

What is Artificial Intelligence? 

Artificial Intelligence (AI) is simply defined as the branch of Computer Science dealing with 
the reproduction or mimicking of human-level intelligence, self-awareness, knowledge, 
conscience, and thought in computer programs. AI has recently become widely topical due to 
the emergence of innovations such as ChatGPT. ChatGPT is a chatbot whose language model 
enables it to give realistic, human-like, text-based responses to any input phrase it is given. 
You can ask or input virtually anything. ChatGPT stands for Chat Generative Pre-trained 
Transformer 12.  

There is a generalized or superficial view that assumes or sees AI only in macro-technical 
applications such as robotics. This makes it difficult for most people to see how AI can help 
solve social problems. AI can be instrumental in empowering young girls or teenagers in 
general. This can be with regards to early pregnancies and high rates of secondary school 
dropouts amongst young girls. Overall, there are many social problems that can be alleviated 
by the use of AI. Artificial intelligence can be deployed to alleviate or lessen the impact of the 
following seven social issues affecting teenagers in Zimbabwe. I will explore how AI can be 
used to address mental health challenges, onscreen violence, cyber bullying, poverty, substance 
abuse, risky sexual conduct, and academic challenges amongst teenagers in Zimbabwe.  

Here are some of the major social issues affecting teenagers in Zimbabwe: 

1. Mental Health Challenges 

Teenage years are characterized by so many crucial and pressing decisions. There are several 
transitions teenagers must go through. These transitions alone contribute to mental health 
challenges. Things like making decisions, seeking social inclusion, pressure to live up to 
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parents or guardians’ expectations, dynamics of social relationships e.g. romantic relations, and 
so on.  

Some of the causes of mental health challenges amongst teenagers are low self-esteem and 
insecurities due to physical appearance. Depression and stress often results which then lead to 
suicidal thoughts. Over 27 percent of young Zimbabweans aged between 14 and 25 suffer from 
depression 22. The lion’s share of that are teenagers. Roughly 15 percent of teens in high schools 
contemplate suicide in Zimbabwe and half of them try it. Lately there have even been spats of 
teenage suicides in Zimbabwe.  

According to UNICEF 26, over two thirds of children in Zimbabwe are violently disciplined by 
their parents or guardians or academic institutions. This is one of the causes of teenage mental 
health issues in Zimbabwe. Over one third of teenage girls are sexually abused. This also 
stretches to general physical and verbal abuse. These are strong bases for mental (and even 
physical) health challenges amongst Zimbabwean teenagers.  

There are no definitive or specific numbers of teenagers struggling with mental health 
challenges. This is one of the challenges that make addressing teenage mental health challenges 
in Zimbabwe problematic. Mental health awareness is also quite low in Zimbabwe. (It is 
trivialized and almost a taboo for a teenager to be said to have mental health challenges).    

All of the social challenges discussed herein contribute directly or indirectly to mental health 
issues amongst Zimbabwean teenagers. It must be noted that mental health issues feed into 
physical health challenges. Mental health facilities are so rare in Zimbabwe. This makes early 
detection of mental health problems in teens hard. It is even worse when it comes to helping or 
treating teenagers already dealing with mental health challenges.  

to  

Digital mental health awareness campaigns can be rolled out. This can be done by leveraging 
on the already existing use of AI to recommend content to users online. For instance, airing 
sponsored ads on social media platforms.    

Data collection (through surveys) and data analytics must be done. There are no definitive 
statistics on mental health issues specifically amongst the teenage demographic in Zimbabwe. 
If Zimbabwe-specific studies are done, mental health issues amongst Zimbabwean teenagers 
can be better understood. The same data analytics can be used to analyse patient data so as to 
note mental health issues presenting 4. ‘Patient’ here can refer to teenagers seeking counselling 
or general patients at health institutions. Mechanisms can be put in place to collect such data 
(and even use their historic data) to draw insights using AI. 

Digital platforms for interactive chats (chatbots is one avenue) can be a solution. This can 
simply be through using already existing ones. Alternatively, new ones specific to Zimbabwe 
can be developed. This entails the use of natural language processing in speech recognition and 
text analysis. A teenager can engage a dedicated AI chatbot where they can even have a therapy 
session. This can also just be generalized by using AI to ask questions pertaining to these 
mental health issues. PenPal Playground for instance is an AI that was developed by 
Zimbabwean developers. It is like an alternative to ChatGPT 13. Teenagers can use it to ask 
questions regarding mental health issues, in general or specific to their personal experiences.  

For teenagers with or who use smartphones, AI apps can be installed that monitor mood 
patterns. Again, already existing AI apps can be used or new ones can be developed. The AI 
model can be programmed to draw patterns from what the teenage user spends most of their 
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screen time on. Such an AI model can even curate and recommend content meant to address 
the user’s detected mental health issues. The AI app could also be one that the user interacts 
with directly and it draws insights 8. There are a number of mental health apps that teenagers 
can use.  

Some noteworthy examples are MoodFit, BetterHelp, Headspace, Sanvello, MindShift, Calm, 
Chill Panda, Smiling Mind, MoodKit, and Happify. This list is nowhere near exhaustive 
because there are so many of them. Smiling Mind is particularly good for teenagers. With it they 
can practice daily meditation and mindfulness exercises. The Smiling Mind app is available for 
both Android and iOS devices. Another noteworthy mention is BetterHelp. It is the biggest 
professional online therapy platform. This one is for actual therapy when one is dealing with 
mental health issues. BetterHelp has tailor-made online therapy for individuals, couples, and 
teens.  

2. On-  

Most teenagers in Zimbabwe have access to television, the internet, and social media. A Mass 
Public Opinion Institute (MPOI) study showed that 90 percent of young Zimbabweans own or 
have access to a mobile smartphone 7. This exposes teenagers to all sorts of graphic content. 
Studies have also shown that there is a correlation between on-screen violence and teenage 
behaviour. A study done by Mangwere et al in 2013 demonstrated that correlation between on-
screen violence and teenage behaviour 11. 

This is also evidenced in that rural-based teens generally behave better than urban-based teens. 
Differences in exposure to digital and electronic media explain it all. Being aggressive and 
being more likely to steal is largely attributable to exposure to television and social media. 
Teens, especially in urban areas now have more access to electronic media devices 11. It has 
been observed that many teens love action movies. Such movies are programming them to 
normalize bad behaviour.  

This is exacerbated by the presence of other social issues. For instance, a depressed teenager 
may find watching violent content therapeutic. A teenager being bullied online or at school 
may find violent content as an outlet of their frustrations. It is also important to not forget the 
impact of violent games. There are now many games that involve violent behaviours. The more 
teenagers play such games the more they subconsciously internalize and groom violent traits. 

The effects of onscreen violence on kids actually start much sooner than we may think. A study 
conducted in 2022 showed that the effects of onscreen violence can take effect for kids from 
as young as 3 years old 27. This is disturbing when you consider how casually people can expose 
young kids to onscreen violence. Parents or guardians would rather shield their kids from 
sexual content. Yet they will be okay with violent content as portrayed in action movies, for 
instance.  

to -  

The issue of onscreen violence mostly boils down to parental or guardian oversight. Parental 
control innovations (apps in particular) on what teens view on television or social media that 
are AI-based can be used. There is need for development and use of AI tools that censor violent 
content from teenagers. AI tools can also be developed to monitor content a teenager consumes 
and generate reports that parents or guardians can access.  
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There are already mobile apps that parents or guardians can install on their teenage children’s 
mobile devices. There are also in-built settings or features on mobile devices that parents or 
guardians can use. For instance: 

Turning On Restriction Settings (Applicable to Android Mobile Devices) 

They can turn on restriction settings on the respective Google Play account. This will disable 
the teenagers from downloading anything that will not be age appropriate. By simply going to 
the settings there is a Parental Controls tab under User Controls. You then turn on the parental 
control feature, create a PIN, and then set the desirable settings.  

Turning On Safe Search Features (Applicable on Browsers) 

For the teenagers to access the internet they obviously use browsers. Examples of such 
browsers are Google Chrome, Mozilla Firefox, and so many more. The way to turn on the safe 
search feature differs from browser to browser. However, you basically have to go to the 
settings of the browser. Then you go to Privacy and look for where you have to click to enable 
the safe search or safe browsing setting.  

Apps can use video or image analytics in order to flag violent content and restrict access based 
on age. This basically pertains to moderation of online content using AI. This can also be based 
on filtering or blocking harmful content using keywords or phrases – text analysis. Here is an 
example of a mobile app that parents or guardians can use: 

 

The thrust of the app is to protect children online. The app can be used to limit screen time. It 
can also be used to block apps and games. With the app you can filter pornography, and any 
other harmful or inappropriate adult content. Overall, it can be used to monitor what the child 
does on their mobile device and shield them from harmful content.  

There are countless apps that can be used for parental control. Some of the other notable ones 
are Net Nanny, Kaspersky Safe Kids, Norton Family, Qustodio, OurPact, Google Family Link, 
Screen Time, ESET Parental Control, and MMGuardian, amongst others. The kind of apps one 
can use will depend on the type of mobile device in question e.g. Android or iOS. It can also 
depend on whether or not the app is available for use in Zimbabwe. The issue of some apps 
needing one to pay to access the full functionality is another issue. That is one of the reasons 
why there is need for Zimbabwean developers to develop such apps specifically for the 
Zimbabwean context.  

Social media platforms generally have in-built mechanisms to bar harmful content. Parents and 
guardians need to be educated on how to implement settings or measures that protect children 
online. Every digital resource, be it physical or virtual, is often made with in-built settings for 
such. However, more needs to be done and even other players have to come in to augment. For 
instance, about a year ago, Meta introduced a new AI aimed at tackling onscreen violence 4. 
The automated filters must be more aggressive and more comprehensive so that no harmful 
content gets to teenagers.  

3.  

This is premised on widespread access to smartphones amongst Zimbabwean teenagers. 
UNICEF reports that teenagers are the hardest hit when it comes to cyber bullying. This is 
mainly due to them spending the most time on smart mobile devices and accessing various 
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digital tools online 18. This increased access to smartphones has been inevitable due, in part, to 
the uptake of online learning approaches. This trend was mainly fuelled by lockdowns due to 
the COVID19 pandemic.  

Cyber bullying in some cases is not confined to just online. It also extends to physical bullying 
amongst teens which is prevalent in schools 22. In fact, physical bullying in schools, can start 
off or be carried on online. There was a study done between 2021 and 2022 by Vincent 
Mabvurira and Dickson Machimbidza 9. It focused on cyber bullying among high school 
learners in Zimbabwe, exploring the motives and effects.  

The study established that, one of the causes of cyber bullying was exposure to onscreen 
violence. It also cited poor mental health as a consequence of cyber bullying. Ironically, the 
study discovered that the biggest cause of cyber bullying was the need to just have fun online. 
The second biggest cause was differences amongst or between students. As in, cyber bullying 
can be caused to settle scores.  

All of this clearly shows how social issues amongst teenagers are interrelated. After all, cyber 
bullying largely contributes to mental health issues which in turn lead to several other 
consequences. This would suggest that solutions will or should be overarching.  

to  

Most of what applies to onscreen violence also applies to cyber bullying. All the measures I 
discussed for onscreen violence are useful in addressing cyber bullying. AI can be used in the 
detection of cyber bullying interactions and those involved. For instance, some parental control 
apps allow parents to monitor calls and messages. This means if there is cyber bullying activity 
on their child’s phone they can quickly detect it.  

The use of natural language processing can be employed along with machine (or deep) learning 
to automatically moderate or flag content online 1. One of the major challenges is that some 
terms are overt or difficult to discern using AI e.g. when someone is being sarcastic or trolling. 
More work is needed in this regard. There are AI tools or apps already in existence. Some of 
them can be used for Zimbabwean teenagers. Some of them can beneficial in that they can be 
a source of inspiration of the development of similar ones in Zimbabwe. Here are some 
interesting examples: 

 

ReThink is a mobile app that can be used to promote responsible online conduct amongst 
teenagers. It helps prime one to not post or propagate offensive content online. ReThink works 
as a keyboard of sorts on the mobile device it is installed on. It works across all platforms that 
involve text input. Examples are texting, emailing, and posting. It detects offensive messages 
in real-time and gives one a chance to reconsider what they are about to send. A research 
ratified by Google and MIT found out that more than 93 percent of the times, teenagers who 
have this app installed on their phone decide to not post offensive things online. Thus, ReThink 
is an AI tool that helps stop cyber bullying at the source.  

 

The great thing about FamiSafe is that it addresses several issues other than just cyber bullying. 
For instance, it has the safe search feature. It provides an activity report of everything the user 
(teenager, in this case) of the phone does. It can detect and then blur or delete inappropriate 
pictures. FamiSafe has content management features which enable it to shield teenagers from 
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cyber bullying, amongst other things online. It can detect and intercept toxic messages on any 
social media platform. FamiSafe shields against toxic pages that the teenager may be on and 
alerts the parent or guardian.  

Therefore, the AI approaches to addressing onscreen violence and cyber bullying are more or 
less the same. Internationally developed AI apps can be used in Zimbabwe. However, it would 
be best to have home grown ones that factor in dynamics in the Zimbabwean context.  

4. Poverty 

According to UNICEF, close to 5 million Zimbabwean children live in poverty. Over 1.5 
million children in Zimbabwe actually live in extreme poverty 25. Bear in mind that 7 out of 10 
children in Zimbabwe live in rural areas. This shows that poverty is most rampant amongst 
rural teenagers in Zimbabwe. The unfortunate thing about living in poverty is that it ignites a 
chain reaction of other social issues. For example, teenagers living in abject poverty grapple 
with health, academic, nutritional, sanitation, and information access challenges, amongst 
others. Such teenagers are also vulnerable to risky sexual conduct and substance abuse as a 
coping mechanism.  

Teenagers in Zimbabwe are poor in two major ways, amongst others. They are poor in terms 
of general income. This is one of the reasons many teenagers cannot afford to go to school. 
Due to financial challenges teenagers are forced to pursue income generation rather than going 
to school. The same financial challenges push teenage girls into early child marriages. It also 
pushes them into risky sexual behaviour with an aim to generate income. Teenagers in rural 
areas are the most affected by poverty in Zimbabwe. Over 61 percent of teenagers in Zimbabwe 
are poor with regards to income 23. Then the other way is through food poverty. Over 36 percent 
of teenagers in Zimbabwe are poor food-wise. 

Rural teenagers mainly live on subsistence farming. Most of their farming activities depend on 
natural seasons. Unfortunately it has now become the norm that rainfall patterns in Zimbabwe 
are erratic. This is also worsened by how weather conditions now tend to be in their extremes. 
When it is cold, rainy, or hot it will be in the extremes. All of such conditions make agricultural 
production difficult with limited to zero yields. This worsens the already dire situation of 
teenage poverty since they derive their livelihood from agriculture.  

to  

In Africa, governments allocate an average of 5 percent of their expenditure to agriculture. This 
clearly shows that there are material and financial deficiencies. Expenditure on agriculture is 
either going down or remaining the same. When you consider sustainable agriculture it is even 
worse. There is also a general legislative or policy gap when it comes to sustainable agriculture. 
The solution to addressing poverty in Zimbabwe lies in many things but chief amongst them is 
agriculture.  

FAO provides some indicative statistics on Zimbabwean agriculture. They say that as much as 
70 percent of the Zimbabwean population gets their livelihood from agriculture. Roughly 60 
percent of the raw materials used in Zimbabwean industries come from agriculture. Then 
around 40 percent of Zimbabwe’s export revenue comes from agriculture. All this information 
shows that the biggest solution to poverty in Zimbabwe is agro-based.  

When you consider the effects of climate change you realize the need for sustainable agriculture 
is pertinent. If the agricultural sector is sorted other elements fall in line. According to the 
World Bank, agriculture has the capacity to cater for more than 80 percent of the global 
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population that is living in poverty. That is where AI comes in. AI is at the centre of many 
sustainable agriculture practises.  

There is a need to implement sustainable farming practices such as greenhouse farming and 
vertical farming. In such farming practices there is also need to use innovative techniques such 
as hydroponics. There is need to use internet of things (IoT) systems and big data analytics. 
These are the foundations of using AI in sustainable agriculture. Some of the applications of 
AI in sustainable agriculture are smart (or automated) greenhouses, livestock monitoring and 
management, vertical farming, crop management, agricultural research and development, 
climate monitoring and holistic farming business management 19.  

Such AI innovations will enable high yields, high quality yields, and all year round agriculture. 
With vertical farming for instance, you can get 4 kilograms of crop produce per square metre 
19. The result is that more teenagers will be endowed with enough food. They will have more 
than enough to eat and sell the excess.  This will improve their income levels and eliminate the 
need to find risky ways to survive. In many ways, if poverty is properly addressed other social 
issues tend to fade away. 

5. Substance Abuse 

Peer pressure plays a huge role in the indulgence of harmful substances. Many teens are 
addicted to all sorts of harmful substances and are also hooked to alcoholism. Some of the 
major substances abused by teens in Zimbabwe are glue, cane spirit, marijuana, and crystal 
meth, amongst others 21. The average age teens in Zimbabwe start substance abuse is 13 and 
14 according to Active Youth Zimbabwe 15. At Ingutsheni Central Hospital (a psychiatric 
hospital) in Bulawayo, they attend to an average of 250 or more young people struggling with 
substance abuse every month. The vast majority of them are teenagers 20. This is a snapshot of 
what is happening all across Zimbabwe. The situation is even worse because not all teenagers 
struggling with substance abuse ever get professional help.  

Just to give an example. In January 2023, in Bulawayo, the same psychiatric hospital admitted 
17 young people due crystal meth overdoses. These were mostly teenagers. That is one example 
of the many that often times never get reported. Plus most never get hospitalized as their lives 
of substance abuse become a norm. Lack of parental or guardian oversight worsens all this. 
Over 25 percent of teens including pre-teens in Zimbabwe do not live with their parents for 
wide ranging reasons. This absenteeism is making teenagers more vulnerable. This is because 
they will not be having any role models or disciplinary figures close by.  

It is important to note that substance abuse is not just confined to urban areas alone. In 
Zimbabwe it has been observed that substance abuse amongst rural teenagers is also going up 
3. The causative dynamics are more or less universal, chief among them being peer pressure. 
Mental health challenges are also another push factor. Due to economic woes in Zimbabwe, 
worse in rural areas, there is limited to none parental or guardian oversight. Parents and 
guardians may spend extended periods of time away from their teenage children. This is 
because they will be looking for income generation far from home. Many families have been 
destabilized by a wide range of issues e.g. divorce and death. This has led to many teenagers 
living with a single parent or living with step parents. This often makes it hard to monitor and 
discipline the teenagers in question.  
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6. nduct 

Risky sexual conduct has become such a menacing issue amongst Zimbabwean teenagers. Of 
Zimbabwean girls aged below 18, roughly 40 percent of them are already sexually active. As 
for the boys, it is 24 percent. It is worth noting that the risky sexual conduct is often tied in to 
substance abuse. One of the results is the high incidence of teenage pregnancy. This is also 
leading to early child marriages. Zimbabwe has an adolescent fertility rate of over 108 per 
1000. That is for teenage girls aged from 15 to 19. Bear in mind that this is higher than the 
regional average 17.  

In these past couple of years, the number of teenage pregnancies has been surging in 
Zimbabwe. One of the factors behind that spike was the COVID19 pandemic. The pandemic 
also fuelled poverty levels to extremes. In 2021, just in the first two months of the year, close 
to 5000 teenagers fell pregnant in Zimbabwe. Roughly 1800 teenage girls got into early child 
marriages. Government also noted that places like Epworth (close to Harare), was home to 
most of these young girls 17. In those early child marriages, sexual, verbal, and physical abuses 
are commonplace. (Even independent of teenage pregnancy, early child marriages are also a 
challenge amongst teenagers in Zimbabwe). The other common consequence is the spreading 
and contraction of STIs.  

to and ual Conduct 

First off you need to understand what usually leads to substance abuse. Yes, it can be fuelled 
by mental health challenges and other related issues. However, the overriding cause of 
substance abuse is peer pressure. Most of this peer pressure occurs online; offline it is there too 
and worsened by online activity. That is why a teenager’s online activity needs to be monitored 
at all times. This will help bar the child from content that can influence them towards substance 
abuse. Plus you will also be able to note anything that points to any developing interest in 
substance usage. Again you can use the strategies applicable for onscreen violence and cyber 
bullying.  

Some of the notable AI-based solutions are still largely being researched. One of the immediate 
solutions that can be implemented now is chatbots. This is with regards to support systems for 
those looking for information or those seeking help from addictions. Thus a hotline can be 
created e.g. a WhatsApp number. Teenagers can then contact that number (essentially a 
chatbot) and interact with the AI. They can ask questions and get the relevant information. 
Chatbots like ChatGPT or PenPal Playground can be used for this function too. There is room 
for the development of dedicated chatbots for tackling substance abuse. Chatbots can go a long 
way in educating teenagers of the dangers of substance abuse. Plus they are also instrumental 
in providing assistance to those already battling substance abuse addictions.  

Another solution which helps in raising awareness is taking advantage of sponsored ads on the 
internet and social media. Money can be put into propagating paid ads conscientizing teenagers 
on the dangers of substance abuse. If this can be done daily the teenagers will always get 
bombarded by such content. It will in due course inform their mindsets. Money can also be put 
into basic content creation e.g. blogging, podcasting, vlogging, and the like. These strategies 
employ the use of search engine optimization to target certain audiences. The content 
propagated can be tailored using keywords or phrases that align it to the teenage audience. That 
way whenever a teenager goes online they will always come across something warning them 
about substance abuse.  
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One of the ways to tackle risky sexual conduct amongst teenagers in Zimbabwe is by 
monitoring their online activity. This pertains to platforms they spend time on and who they 
communicate with. The approaches to onscreen violence and cyber bullying also address risky 
sexual conduct. Therefore, what I just discussed a few moments ago also works for addressing 
risky sexual conduct. Remember I earlier talked about the correlation between onscreen 
violence and aggressive behaviours. The same applies to risky sexual conduct. When teenagers 
are constantly exposed to sexual content online they most likely begin to explore sex. That is 
why actively curating what they see online and who they interact with is necessary. Most AI 
tools for parental control have aggressive filters for blocking sexual content. That is why 
parents and guardians need to make use of them.  

7.  

A major academic challenge for most teenagers in Zimbabwe is lack of access to education. 
Poverty is cited as one of the causes. Financial challenges (primary to secondary school costs 
on average between US$100 and US$300 annually – something most cannot afford) 16. The 
COVID19 pandemic also disrupted normal school cycles. Roughly 4.6 million children were 
affected in Zimbabwe.  Most could not stay connected via online learning. This was because 
they could not afford to purchase the necessary gadgets. Plus they could not afford the high 
data costs in Zimbabwe.  

Ultimately, digital exclusion has become a huge impediment for most teenagers in Zimbabwe. 
Inadequate academic resources (even worse when you consider the digital divide, especially 
between rural and urban schools) are causing academic challenges. As a result, many teenagers 
drop out of school. Approximately 5 out of every 10 young people in Zimbabwe drop out of 
school (pre-pandemic it was only 2 out of every 10).  

to  

Academic challenges can be addressed by sourcing and availing digital hardware and software 
tools for hybrid learning. Such tools are typically built or use AI models. Both the public and 
private sectors can be actively involved in making this happen. The use of digital tools is that 
they are mostly built on AI technology. This will usually involve data collection and analytics. 
This means teachers can get to better understand their student and teaching approaches. This 
will help them make the necessary empirical steps in doing the needful.  

Since the pandemic, the Government of Zimbabwe has been implementing remote (or online 
learning initiatives (hybrid learning too). Another noteworthy mention is the continuous 
assessment learning activities (CALA) initiative. All these initiatives need to be concerted as 
many teenagers are still incapacitated to learn digitally. Going digital wields many advantages. 
For instance, digital learning resources tend to be cheaper and easier to deploy. World Vision 
has been implementing such initiatives in Hwange District in Hwange 28. The World Vision 
Case Study of Hwange District demonstrates the framework of what needs to be done all across 
Zimbabwe. 

There are a number of Zimbabwean startups that are using AI to address some of the academic 
challenges in Zimbabwe. One of such startups is Phenomenon Technologies.  

Phenomenon Technologies 

Phenomenon Technologies, works on creating virtual reality experiences that allow learners to 
travel and explore various career paths and applied learning experiences at a low cost. They 
use Virtual Reality (VR) because it enables the learners to have an immersive presence of the 
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environments presented to them. Through this, students have been given the opportunity to 
virtually visit locations they never thought physically possible and gain a better appreciation 
of what they learn as the experiences are in line with their curriculum 14. They are the same 
startup behind Sciency which provides low-cost access to practical STEM and robotics 
education. In November 2022 they unveiled their first Sciency MakerLab in Bulawayo, 
Zimbabwe. The main age group they are targeting are teenagers.  

There is need for more startups like Phenomenon Technologies to emerge in Zimbabwe. They 
also need to be given adequate institutional, material, and financial support. Such startups are 
better equipped to come up with tailor-made AI solutions to academic issues affecting 
teenagers in Zimbabwe. They can essentially be the AI providers that the Zimbabwean 
academic system partners with. AI can be used in classroom management, planning lessons, 
using audio-visual learning systems, and tests (or exams) and assessments, amongst others. All 
of these elements will streamline and promote boundless teenage education in Zimbabwe.  

 

One of the biggest gaps in Zimbabwe is unavailability of recent and comprehensive data. If 
data is available it is often old or only applying to a small constituent of the total Zimbabwean 
population. This is one area where AI will have to be employed to build comprehensive and 
latest datasets on social issues amongst teenagers in Zimbabwe. Such datasets will help in 
accurately understanding the true depth of these social issues. AI can be effectively used to 
both collect and analyse data. There are many developers in Zimbabwe with competencies in 
tools such as SQL, Python, and R, amongst others. These are some of tools that can be used to 
build AI models for data collection and analysis.  

I explored several AI-based tools such as mobile apps that can used to tackle these teenager 
social issues in Zimbabwe. There are scenarios where such tools can be used even if they are 
not home grown. This, however, can be stifled by some impediments. This is why it is 
imperative that there be concerted efforts in promoting home grown solutions. Virtually any 
AI digital tool or innovation that exists out there can be replicated for the Zimbabwean context. 
Even novel ones can be developed.  

Just as an example. When discussing the use of AI in addressing mental health amongst 
Zimbabwean teens i talked about BetterHelp. The model used in developing that platform is 
something that can be done in Zimbabwe too. There are several challenges in Zimbabwe 
digitally e.g. high costs of data, and low income levels, amongst others. If Zimbabwean 
developers can develop AI-based tools for Zimbabwean teenagers, that would help.  

There is need for a multi-sectoral approach in coming up with AI solutions to teenage social issues in 
Zimbabwe. Infrastructural development is the backbone of development and implementation of AI-
based solutions to teenage social issues in Zimbabwe. The government and private sector have a 
significant role to play. Areas like internet connectivity and power availability need attention. The 
pursuance of renewable energy can help with regards to power availability. Addressing these areas 
streamlines the use of AI in tackling social issues amongst Zimbabwean teenagers.  

There is no shortage of skilled and experienced developers who can come up with AI innovations. What 
such developers need is financial and material support. The great thing about where Zimbabwe is now 
is that an appreciation for technology is now quite widespread. This makes it much easier for people to 
appreciate the role AI can play. Especially with teenagers in mind it should be a breeze. Most teenagers 
are tech savvy so they can appreciate an AI tool or innovation. The bottom line is that there is lots 
of work that needs to be done to institute a culture of AI-based solutions to teenage social issues 
in Zimbabwe.  
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