
Boris Aberšek
Andrej Flogie
Igor Pesek

AI and 
Cognitive 
Modelling 
for Education



AI and Cognitive Modelling for Education



Boris Aberšek  •  Andrej Flogie  •  Igor Pesek

AI and Cognitive Modelling 
for Education



ISBN 978-3-031-35330-7        ISBN 978-3-031-35331-4  (eBook)
https://doi.org/10.1007/978-3-031-35331-4

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2023
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether 
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and 
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar 
or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, expressed or implied, with respect to the material contained herein or for any 
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Boris Aberšek
University of Maribor
Maribor, Slovenia

Igor Pesek
University of Maribor
Maribor, Slovenia

Andrej Flogie
University of Maribor
Maribor, Slovenia

https://doi.org/10.1007/978-3-031-35331-4


v

Preface

Young brains come to school to learn, older brains come to school to teach them. At 
least, that’s the ideal. The rationale for writing this book were the questions: can 
cognitive neuroscience tell us anything about how young brains learn from older 
brains, and therefore how older brains should teach younger brains for optimal 
effect? (Geake, 2009); and, additionally: can AI and the theory of cybernetics add 
something important to this process?

The system of knowledge between younger and older brains changes in such a 
way as to distribute the knowledge between the two. By way of analogy, a similar 
thing can be said about the system of transferring the knowledge between one brain 
(the teacher) and several brains (students in a class), which is what goes on in tradi-
tional school settings. Since this is true of both biological as well as non-biological 
systems, the question may be asked, how would it be possible to optimally organize 
this kind of transfer even between the two, i.e., between biological and non-
biological systems, that is, in an interaction between the natural (teachers’ and 
learners’) and the "artificial", AI-based brain? Further, we may ask whether the 
explorations in this field serve as the basis for the further development of mankind 
as a whole, or whether they apply only to the specific field of AI?

Knowing that, in general, the educational system at the primary level follows 
social change with a time lag of around 15–20 years (Aberšek et a., 2014), it 
becomes apparent that in order to track the changes that are going to be brought 
about by contemporary society, we must adapt our educational systems to them as 
soon as possible. This is especially relevant in those fields where changes occur 
most rapidly, one of them being STEM (science, technology, engineering, and 
mathematics). Knowledge in contemporary societies of the twenty-first century 
should, in a broad outline, be based on the following:

•	 Competency-based developmental knowledge from the fields of cybernetic phys-
ical systems (robots) and the internet of things, connected to the internet of peo-
ple. In short, we need specialized engineering (STEM) knowledge, upgraded 
through digital literacy 4.0 (communication between people, communication 
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between man and machine, and understanding the communication between 
machines themselves).

•	 Interoperability requires communication competence 4.0, which does not simply 
refer to communication between people, but also to the skills associated with 
man-machine communication, as well as the understanding of AI.

•	 Competence in systems development (for as long as this is done by humans, or 
until such tasks will become a matter of AI), which supports people’s decision-
making processes in complex situations, by means of visualization and data min-
ing processes. At the same time, we must also develop the competence of solving 
complex problems in real time (critical assessment, critical decision-making, 
critical thinking).

•	 Decentralized decision-making, which means that the majority of decisions will 
be made by machines themselves by means of various algorithms and AI (as is 
done today by, for example, Google’s filters). A person’s role will be to make 
decisions only in "critical, poorly defined situations", when such algorithms 
(could) fail.

To sum up, the demands placed upon our educational system are clear and unam-
biguous. In this book, we will embark on the long journey of providing potential 
explanations of how to meet these requirements optimally. Thus, the primary pur-
pose of this book is to shed light on issues related to teaching and learning based on 
contemporary trends and approaches from the field of information and communica-
tions technologies. Furthermore, our goal is to relate the above to the set-up of 
modern learning environments, whether they are referred to as intelligent learning 
materials (e-learning materials), intelligent tutoring systems (ITS), or learning man-
agement systems (LMS). With this in mind, a universal meta-model (cognitive 
machine) for a contemporary transdisciplinary learning strategy (transdisciplinary 
paradigm) will be proposed, based on cybernetic theory.

Maribor, Slovenia�   Boris Aberšek
�      Andrej Flogie  
 �   Igor Pesek   

Preface
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