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Abstract

Mind and concept mapping represents a progressive approach to the implementation of education. Within the
framework of the general approach to the creation of concept maps, it is possible to start from the fact that concept
mapping represents a comprehensive system of working with information based on data and enabling the strengthening
of a personal and systematic approach to the implementation of educational activities regarding modern technologies
in the educational process. The individual elements of the system, thus concepts, represent sub-problems that in their
interrelations and contexts represent the potential of systems thinking in dealing with complex problems in the field of
education. Mind and concept mapping achieved high utility especially during the COVID-19 pandemic. At that time,
teachers at all educational levels were faced with new challenges that were often not easy to overcome. Applications
based on mind mapping and concept mapping became very important aids and tools for distance and subsequently face-
to-face teaching. They are very effective in transforming linear text, which is often accompanied by supporting
explanatory information and often ballast and relatively unnecessary information, into concepts, ideas and relationships
between them. The aim of this article is to present the possibilities of using mind and concept mapping in educational
practice focused on the issue of population protection. Furthermore, the main advantages and disadvantages of concept
mapping are discussed. Several examples are used to show the possibilities of converting linear text into conceptual
maps. The paper discusses some of the software products, tools and applications, with the focus on the application of
ContextMinds and its use in teaching and learning in population protection. Several examples are used to show the
practical possibilities of its use in practice.
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7. Introduction

Concept mapping is a complex system that integrates various types of information, including visual elements, textual
descriptions, and logical relationships, to create a comprehensible and coherent overview of a given topic or concept.
Experience so far shows that concept mapping can be a very useful tool in the educational process, not only from the
perspective of the teacher but also from the perspective of the pupil or student. During the preparation and de facto decision
making process for a sub-topic, both the student and the teacher can create a concept map that includes individual concepts
representing the issues that will need to be considered in the preparation process. Based on this initial analysis, the decision-
making process can then decide whether the difficulty, interest and relevance of the topic are adequate in terms of the abilities
of the target audience. Based on an assessment of the initial linear text and against the background of a running decision-
making process that helps to interrelate the concepts into a logically organized concept map, it can be decided whether concept
mapping will be beneficial for a given learning unit or whether another form of processing or presenting the information
would be more appropriate.
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For the purpose of this paper, a concept map is understood as a visually processed (hierarchical) structure of concepts
(abstract, technical, exemplary) and relationships (horizontal, vertical, intersecting) among them. It serves mainly to structure
knowledge of a predominantly declarative character of one person (usually a teacher) and a group (students).

Working with concept and mind maps, or also concept or mind mapping, is a technique used to illustrate the
connections among different concepts. This technique was developed in the early 1970s. The basic principle is that concepts
and ideas are connected by described links, forming a branching structure [1]. The relationship between concepts is expressed
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by a link label, for example, “comes from”, “causes”, and so on (Fig. 1).

Main concept

based an causes

Subordinate concept 1 Subordinate concept 2

agrees with

Fig. 1. A model example of the basic approach of creating a concept map (own elaboration).

From the above model case, a concept map is essentially a diagram that represents a summary of the selected topic
in such a way that it selects only the most important keywords (concepts). Like a mind map, it can be in colour. The same
groups of concepts are highlighted in one colour to distinguish them from other concepts listed in other parts of the map.
Remembering the marked words is easier with this approach, especially because it also better engages visual memory [2].

The created graphic structure, thus a conceptual or mind map, can then be interpreted as a linear text or modified by
other verbal expressions depending on the abilities and skills of its author, usually the teacher.

8. Brief History and Development of Concept Mapping and Selected Tools
a.  History of conceptual mapping

The concept mapping technique was created by American educator Joseph Donald Novak and his development team
at Cornell University in the 1970s as a means of facilitating the acquisition of scientific knowledge by students [3]. Since
then, they have been gradually applied in American schools and, over time, their popularity has spread abroad. Research has
focused on the psychology of children's learning. At that time, it sought to find out how changes in science learning take
place in students. He was inspired by Ausubel's theory of meaningful learning, where learning takes place by matching new
information to that already stored in memory. The final product of the whole research was the creation of concept or mind
maps. These consist of the smallest semantic units (concepts) and the relationships between them. Since then, it has become
apparent that concept maps have found use to increase the effectiveness of meaningful learning, even though they have not
been worked with very intensively. Concept maps are also used to represent the expertise of individuals and teams in
education and related activities. Experience from applied pedagogical practice shows that learning by this method proves to
be more effective, especially for pupils (students) with a variety of learning disabilities. In fact, it has been shown that the
use of concept maps makes it easier to remember the necessary information and at the same time to gain a deeper
understanding of the context [3].

In the Czech Republic (CR), concept maps are only very slowly becoming known to the public. They are often
confused with the better-known mind maps, which have been used for many years in education and have also received
detailed analyses in several publications [4-7]. In 2005, Professor Tomas Janik published a handbook focusing on the
pedagogical knowledge of teachers [8]. In the section on methods of diagnosing knowledge, the author of the book analyses
mind maps together with their use and examples (Fig. 2). However, the mind map does not contain information on the
interrelationships among concepts. Reading such a mind map may cause problems not only for its author but also for pupils
(students) who would work with it, for example, in the context of independent study or e-learning. This is because they do
not contain relationships among concepts, which, when translated into a linear spoken text, can cause problems not only for
the teacher but also for the pupil in his/her process of independent learning and consolidation of the material [9,10].
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Fig. 2. Sample mind map from the book “Knowledge as a key category of teacher education” (adapted from [8]).

The historical aspects of the conceptual mapping are graphically presented in Fig. 3, which is available for more
detailed study on the website https://app.contextminds.com/?m=QJZPd. This figure also summarizes the basic principles of
meaningful learning. Fig. 3 is in better resolution also attached as a supplementary file.
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Fig. 3. Basic principles of meaningful learning (own  elaboration  for  detail  available
https://app.contextminds.com/?m=QJZPd).

The conceptual (mind) map in Fig. 3 shows that the theory of meaningful learning has been implemented in
accordance with David Ausubel's approaches. This American psychologist, who contributed significantly to the development
of areas related to educational and cognitive psychology and to the development of science education, was also very much
involved in the problems of conceptual or mind mapping. The main idea of his theory is that learning takes place by adding
new concepts and propositions to those already stored in the interconnected structures of our memory. This facilitates the
process of remembering. He posited that meaningful learning works with the basic attributes of well-crafted learning material,
a pupil (student) who wants to learn meaningfully, and a pupil (student) who has relevant background knowledge. Thus,
meaningful learning using very well-developed materials is interconnected with background knowledge. Meaningful learning
is further based on the assimilation theory of learning, which is divided into several basic aspects according to the processes
through which learning takes place. On the one hand, learning takes place through the method of so-called cognitive
reconciliation, and currently the term integration or inclusion, or inclusive education, is often used in the CR and abroad. At
its essence, it is about having to work with a very different quality of target group of pupils (students) and a different approach
to the system and the way they work in terms of inclusion amongst "ordinary" pupils (students). In the implementation phase,
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it is about creating as similar conditions as possible for pupils (students) to be able to learn and attend common schools with
some support. It is important to note that these individuals are still seen as a specific group of pupils (students) with different
(specific) educational needs.

The map in Fig. 3 further shows that it is also possible to talk about learning processes in terms of progressive
differentiation, which aims to promote pupils' activity in the learning process and thus contribute to its effectiveness. Intrinsic
differentiation means that within a lesson the content of the material and the methods and forms of work of the teacher are
adapted to the different levels of the pupils. When implementing differentiated instruction, the teacher asks himself the
question of what goal to set for the pupil (student). The teacher also works with the problem of what learning processes will
achieve the set goals with the maximum degree of effectiveness. It also deals with the description of ways of appropriately
sequencing learning. In practice, this means that the teacher addresses the problem of the appropriate way to combine new
data with already learned information. Thus, it is necessary to think of the problem what is related to what, what is superior
and what is inferior in terms of information, what the hierarchy of interrelationships is, and with the idea of how these can
then be visually represented. Mind maps and concept maps undoubtedly contribute to this process. It turns out that a mind
map full of colours and pictures is one of the very effective forms of conveying learning and recording it in the written notes
of the pupils (students). Instructional material prepared in this way is very likely to contribute to the best retention of the
information presented. Subsumption in the context of meaningful learning means that the correct concept is assigned to its
specific meaning. Furthermore, the notion of obliterative subsumption is worked with. This term in the context of concept
mapping means that it is a technique used to illustrate the links between different concepts by invoking (showing) the
relationships between them, whereby the concepts are linked together in different relationships and there is a summation of
knowledge that a given teacher can present to a target audience. It is based on the idea that meaningfully learned material
cannot be recalled in the exact form in which it was originally presented. It is further worked with the fact that no one must
be forced to learn the material presented mechanically. The basic purpose is therefore to create cognitive material with a
clearly defined structure, which in practice means contributing to the creation of positive knowledge about new
interrelationships that arise in the memory of the pupil or student. Another possible goal is that the individual concepts form
a fixed place in the pupil's (student's) memory in a given hierarchical structure, and that the concept or concepts and the
relationships between them support the meaning of the new statements and represent the given concept map, with the
understanding that the named and observed regularity will contribute to the formation of the relationships, events and objects
that are represented on the map [11,12].

The opposite of meaningful learning, according to David Ausubel, is rote learning or memorization. It is
characterized by the repetition of unrelated concepts. Memorization is thus only short lived and yields only shallow
knowledge without the ability to grasp connections. It has already been stated that meaningful learning works with a precisely
elaborated structure of the communicated information. Meaningful learning is superior to memorization because it already
requires working with information stored in our memory. In most situations, it proves to be more effective, as pupils (students)
can recall the material more easily and, above all, to learn to understand it in context. This style of learning can be suitably
applied in all types of schools and in staff training. In both cases, the recipients of the information need to have a good
understanding of the topic and be able to apply it correctly in practice. The fact that nowadays pupils (students) tend to
memorize, or so-called rote learning is widely known and has been rightly criticized for a very long time. It must be admitted
that in the context of contemporary education and the education system, this is quite often a required fact. Concept maps, by
reducing the amount of text to be transmitted, do not contribute to the memorization process. Rather, it is evident that they
contribute to the creation of a positive relationship between pictorial thinking and the formation of explanatory concepts and
the relatively flexible possibilities of linking their meanings [13].

It should be noted that the use of, and therefore education in, concept mapping is not new. For example, at the
Faculty of Education of Charles University in 2008/2009 a course on Authority in Education was opened, where one of the
teaching methods used was conceptual mapping. Thanks to this, it was possible to better structure the selected curriculum.
According to the study that was subsequently written up, the participants had problems with the first maps. In addition to
incorrect wording, they lacked marking the orientation line. These are important for concept maps because they determine
the link between concepts and the direction of reading. However, after further time, there was an improvement. Thus, the
study shows that concept maps need to be practiced gradually to achieve good results.

b. Methods — Selected software tools and applications for creating conceptual maps

With the development of computer technology and its mass spread among ordinary users, several application and
software tools (software) designed to create conceptual maps have been developed. It is undeniable that the creation of
conceptual maps is facilitated by a multitude of modern computer programs, allowing their creation, and sharing among
teachers, pupils (students) and other users. Computer programs are usually designed as relatively simple and intuitive tools
that allow for quick creation, customization and sharing of the conceptual maps created. For example, the ContextMinds
project is the first Czech online program for creating conceptual and mind maps. The program does not need to be downloaded
and works completely free of charge. You can try working with it by launching the ContextMinds application after typing its
name, for example, into the Google search engine. A very important advantage of ContextMinds is that the concept maps are
stored on the server (cloud) and it is not necessary to download them to the user's computer when working with them. This
approach allows working directly in the browser environment, which significantly reduces the data flow requirements when
communicating with the concept map storage.
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There are quite a lot of computer programs and tools available for creating mind and concept maps. It has already
been mentioned that their use is relatively intuitive and user friendly. The differences among them are mainly due to the
amount of conceptual (idea) maps that can be created without having to pay any money. Even though the cost of using the
applications listed below is not high, the user usually looks for applications that are completely free. An overview of selected
simple programs designed for processing conceptual (idea) maps is given in [14-16].

9. Results — Identified Advantages and Disadvantages of Concept Mapping
a. Advantages of Concept Mapping

Concept mapping can be considered a very progressive and beneficial approach to mastering the curriculum. They
can provide a very effective and quick systematic overview of a given topic. Well-chosen linking words in the link
descriptions very appropriately highlight the relationships between concepts. The use of this approach can be beneficial in
perceiving what is more and less important in the description of a given problem developed in the form of a concept map, or
what falls into the category of a more detailed understanding of the problem being addressed. Artificial intelligence, which
is very often processed into the essence of the applications themselves, can also help in the choice of concepts and
relationships between them. Their quality can therefore to some extent be automatically assessed by the software tools used
and it is up to the map maker to accept or reject them. It turned out to be a very suitable “helper” for the operational creation
of ad-hoc concept maps directly during the teaching lesson, which can be used to discover facts and relationships other than
those learned so far. From what has already been stated, it follows that concept mapping is very well applicable in methods
and forms of teaching that involve a higher form of cooperation between teacher and pupils (students) or pupils (students)
than in those methods and forms that are conducted in the form of monotonous interpretation using a linear text. Concept
maps are also very effective in involving pupils (students) actively in the process of completing a pre-prepared map, or in a
map where the links between the main and subordinate concepts have been deliberately hidden. In these practices, visual
memory is engaged and contributes more effectively to consolidation and retention of the material.

Another very important aspect of the use of concept maps is that they can be a very good basis for starting and
conducting discussions. In educational establishments and institutions, concept maps can be of practical use in developing
(for example, in brainstorming), defending, and sharing proposals for educational programs, curricula and documents of a
similar nature. We believe that clear and structured planning information, which integrates elements of the actual long term
and short-term implementation, is better presented in the form of interrelated ideas (concepts) than in the form of a linear and
often long text. We further argue that, based on critical thinking, the subsequent correction of conceptual maps and
incorporation of ideas in the course of collective work becomes a more efficient and easier way of proofreading text
documents. In a reasonable way, though very similar in principle, concept mapping can be used to prepare a balance sheet
for the preparation and actual organization of a particular course. In this case, it is up to the skills of the teacher to determine
the level of detail in which he or she develops the concept maps, what information is referenced, and how the lesson is
ultimately taught. However, it is important to point out here that the concept map is also a background material for the pupils
(students) and that less is not always more and vice versa. Their main purpose, besides preparing the teacher for a specific
subject (lesson), is also to help encourage students in the direction of thinking creatively about the topic, in context and with
the possibility of developing prior knowledge within the new topic [17].
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Fig. 4. Advantages of concept maps (own elaboration for detail available https://app.contextminds.com/?m=6EnyN).

Experience also shows that concept mapping helps pupils (students) with ADHD, who usually find it difficult to
present unstructured ideas in the form of linear text. In this case, the principle that less is more in terms of the effectiveness
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of the educational process very often applies [18-21]. In this case, the diagram and structure of the material should be more
in line with the situation where it also corresponds to the way the material is written [22,23]. The text presented in this chapter
can be converted from linear form to the form of Fig. 4. This figure is available for more detailed study at the website
https://app.contextminds.com/?m=6EnyN. This section may be divided by subheadings. It should provide a concise and
precise description of the experimental results, their interpretation, as well as the experimental conclusions that can be drawn.

b. Disadvantages of Concept Mapping

Conceptual mapping is not exclusively associated with benefits. When working with applications and software, it is
necessary to consider that a significant majority of them are in a language other than the teacher's mother tongue and are
usually bound by licensing agreements. It follows from the principle and nature of concept maps that they are usually used
for declarative knowledge. However, this deficiency can be partially overcome through a sequential or cyclic concept map.
Concept maps are not universally applicable. However, even this disadvantage is only relative. It is easy to copy the concept
map and adapt it for the purpose of a specific lesson with significant help of pupils (students). The fact that concept maps do
not benefit learners who have not mastered prior knowledge perfectly can be considered as a relatively major disadvantage.
Furthermore, they are very difficult to use for pupils (students) who do not prefer visual learning or for pupils (students) who
prefer linear text and for whom structured, and partly creative thinking is problematic. Since some languages (typically
Czech) are quite complex languages in terms of their grammar, it should be noted that concept maps do not support declension
and conjugation for these types of languages. The text presented in this section can be converted from linear form to the form
of Fig. 5. This figure is available for more detailed study at the website https://app.contextminds.com/?m=wvLx8 [17].
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Fig. 5. Disadvantages of concept maps and concept mapping (own elaboration for detail available
https://app.contextminds.com/?m=wvLx8).

10. Applications — Use of Conceptual Mapping in Population Protection

The branch of population protection integrates a wide range of knowledge based on a considerable amount of
theoretical and practical knowledge. Achieving a level of knowledge in this field that can then be applied meaningfully in
practice requires mastering, understanding, and interconnecting a considerable amount of information. We will mention at
random that this information is based on knowledge of the rules of nature (chemistry, biology, radiation chemistry and others),
earth sciences (geography, topography, hydrology, etc.), as well as knowledge of the laws and decrees in force within the
integrated rescue system and many others. To achieve the highest level of effectiveness, it is necessary to prepare appropriate
materials for so called meaningful learning. It turns out that a suitable solution for making learning more meaningful is to
integrate concept maps directly into teaching. In contrast to mind maps, concept maps make it possible to represent all the
important relationships between concepts in a single diagram. Thus, well-designed concept maps make it easier for pupils
(students) to understand how concepts are related and to relate them to their prior knowledge [4].

To achieve high efficiency of meaningful learning, it is necessary to adapt the learning material to the level of the
learners' (students') initial knowledge. It is therefore necessary to prepare differently designed concept maps for primary
school students than for students of subject oriented universities. For this reason, it is necessary to keep in mind the pupils'
(students') prior knowledge of the material being discussed and to select the ap-propriate topic accordingly, together with the
materials used to create the concept map.
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Another important assumption is because the pupil (student) wants to learn in a meaningful way and is sufficiently
motivated for this form of knowledge acquisition. The teacher can influence this part mainly by explaining the new material
and by managing the motivation of the pupils (students) to be interested in learning more about the topic. Consequently, it is
also important how the level of knowledge achieved is tested and verified. If the teacher chooses a test method based on
simple short answers only, he/she is leading the pupils (students) towards mere memorization. It is therefore important that
the teacher tries to create questions during the test that lead the pupils (students) to think more deeply about the topic.

a. Example of using concept mapping

In terms of using the principles of meaningful learning and applying them to concept mapping, we present the
following example. Act 239/2000 Coll. states that the protection of the population means the performance of civil protection
tasks pursuant to Article 61 of the Additional Protocol to the Geneva Conventions of 12 August 1949 relative to the Protection
of Victims of International Armed Conflicts, in particular in the field of warning, evacuation, shelter and emergency survival
of the population and other measures to ensure the protection of their life, health and property. This relatively inexpressive
definition, written in the form of a linear text, can be translated in a simplified form, for example for primary and secondary
schools, into the form of the concept map shown in Fig. 6. A more complex form, which would meet the requirements of
subject specific university students, could be as shown in Fig. 7 and Fig. 8. Fig. 8 is in better resolution also attached as a

supplementary file.
Even in these cases, the maps can be studied in more detail on the websites
https://app.contextminds.com/?m=may8Y, https://app.contextminds.com/?m=a2xEN and finally

https://app.contextminds.com/?m=z6XNO [14].
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Fig. 6. Public protection for primary school pupils without information containing details of Article 61 of the Additional
Protocol (own elaboration for detail available https://app.contextminds.com/?m=may8Y).
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Conclusion

Concept mapping is currently a relatively progressive approach to managing large amounts of information. It allows
teachers and pupils (students) to work with information by converting long linear text into structured concept maps. Although
there are a number of software and application tools on the market that can be used to create concept maps for free or for a
relatively low fee, it should be noted that only a small number of them are programmed and fully usable in multiple languages.
Despite the considerable user intuitiveness when using application tools for creating concept maps, it is still preferable to
work with applications that are created in the teacher's native language.

In this paper, attention was further focused on specifying the advantages and disadvantages of concept mapping.
Furthermore, one specific example was given of how concept maps can be used in a particular field. This illustrative example
shows that concept maps can be adapted not only to the level of pupils and their knowledge, but also to the level of individual
schools. For this reason, we believe that concept mapping should be used as one of the very advantageous methods and forms
of presenting the curriculum to pupils and students.

References

1. Vorkova H., Bendl, S. Using concept maps in teaching pedagogy. (in Czech). Pedagogicka orientace 2010, 20 (1), 16-
38.

2. Anonymous. Inspiration Software. How to use a Concept Map to organize and comprehend information. Available

online: https://1url.cz/ZrPaK (accessed March 05, 2024).

Novak, J. D., Gowin, D. B. Learning how to learn. Cambridge University Press: Cambridge, 1984.

4. Anonymous. PojmovéMapy.cz ContextMinds blog about concept maps. (in Czech) Available online:
https://pojmovemapy.cz/ (accessed March 15, 2024).

5. Vaiikova P. Concept maps in education: didactic aspects of concept mapping. (in Czech). Ist ed.; Univerzita Karlova:
Praha, Czech Republic, 2018.

6. Vaiikova P. Possibilities of using concept maps in teaching. (in Czech). 1st ed.; Univerzita Karlova: Praha, Czech
Republic, 2014.

7. Masek J., Zikmundova V. Educational use of software systems for concept mapping technique. (in Czech).
Zapadoceska univerzita v Plzni: Plzen, 2010.

8. Janik T. Knowledge as a key category of teacher education. (in Czech). 1st ed.; Paido: Brno, Czech Republic, 2005.

9. Tsichouridis A., Xinogalos S., Ampatzoglou A. Educational Programming Environments for Enhancing Conceptual
Design in the Object-Oriented Paradigm: A Systematic Mapping Study, Journal of Educational Computing Research,
January 2024, DOI: 10.1177/07356331231203251

10. Nguyen Vi Thonga. Conceptual Mapping Model Across Languages: A Test In Vietnamese Language, Dalat University
Journal of Science 2023, 13 (3), 3-16.

11. Sbaa M., Faouzi L., Eljahechi M., Lghdaich F. The Mind Map at the Service of Learning, International Journal of
Multidisciplinary Research and Analysis 2022, 05(12), 3564-3581, doi: 10.47191/ijmra/v5-i12-37

W

566



12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

van Emde Boas, P., van Emde Boas, G., Xie, K., Zhao, B. The Making of a Mind Map. In: Analyzing the Logic of
Sun Tzu in “The Art of War”, Using Mind Maps. Logic in Asia: Studia Logica Library. Springer, Singapore, 2022. doi:
10.1007/978-981-19-6250-9 4.

Novak J. Meaningful learning: The essential factor for conceptual change in limited or inappropriate propositional
hierarchies leading to empowerment of learners. Sci. Ed., 2002, 86: 548-571. doi:10.1002/sce.10032.

GURU ve $kole. (2023). Mind maps. (in Czech). https://1url.cz/drnCT [Accessed March 25, 2024].

Havrlikova Z. (2023). Mind maps - TOP 15 free online applications. (in  Czech).
http://www.havrlikova.cz/myslenkove-mapy/ [Accessed March 17, 2024].

Zive.cz. (2023). 9 applications for creating mind maps: organise your ideas and projects. (in Czech).
https://1url.cz/WrPaV [Accessed March 17, 2024].

Context Mind. Conceptual mapping - a guide for teachers and lecturers. (in Czech). Available online:
https://1url.cz/ErPaA (accessed March 12, 2024).

Svarcova I., Hoskova-Mayerova S., Navratil J. 2016. Crisis management and education in health, European
Proceedings of Social and Behavioural Sciences 16, 255-261. https://doi.org/10.15405/epsbs.2016.11.26

Sedlagik M, Cechova I, Doudova. Be Born as Successful Mathematics or Language Learner: Myths, True or False?
Journal on Efficiency and Responsibility in Education and Science 2013, 6(3), 155-166.

TuSer 1., 2020. The development of education in emergency management. In: Book of Series: Studies in systems,
Decision and Control, Springer International Publishing AG 2020. Decision Making in Social Sciences between
traditions and innovations. 169-175. https://doi.org/10.1007/978-3-030-30659-5 10.

Craiut L., Bungau C., Bungau, T., Grava C., Otrisal P., Radu A. F. Technology Transfer, Sustainability, and
Development, Worldwide and in Romania. Sustainability, 2022, 14(23), 15728, 33p.
https://doi.org/10.3390/su142315728.

Témata. Mind maps: how to start with them. (in Czech). Available online: https://1url.cz/irYGn (accessed March 11,
2024).

Sedla¢ik M. Application of Regression Trees. 29th International Colloquium on the Management of Educational
Process, 1, pp. 275-280, Brno, Czech Republic, (19.5.2011).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the
individual author(s) and contributor(s) and not of CNDCGS 2024 and/or the editor(s). CNDCGS 2024 and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products
referred to in the content.

567


https://doi.org/10.15405/epsbs.2016.11.26
https://www.webofscience.com/wos/woscc/full-record/WOS:000435908800003
https://doi.org/10.1007/978-3-030-30659-5_10
https://www.webofscience.com/wos/author/record/2365851
https://www.webofscience.com/wos/woscc/full-record/WOS:000394060700029
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22CF%22,%22rowText%22:%2229th%20International%20Colloquium%20on%20the%20Management%20of%20Educational%20Process%22%7D%5D
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22CF%22,%22rowText%22:%2229th%20International%20Colloquium%20on%20the%20Management%20of%20Educational%20Process%22%7D%5D

	Possibilities of Using Unmanned Aerial Vehicle in Geospatial Support in the Czech Army
	Abstract

	6. Conclusions
	Acknowledgements
	References
	Methodological Concepts of Appling AI into Military and Economic Capabilities Data Analysis
	Abstract

	3. Conclusions
	References
	Feasibility of Casualty Evacuation by Unmanned Systems
	Abstract

	References
	Abstract

	1. Introduction
	2. Default Conditions and Risk Assessment Analysis Methods
	3. Risk Analysis of Spare Parts Produced by Additive Technologies
	3.1. Identification of risks of failures of manufactured spare parts
	3.2. Evaluation of the probability of failure of the manufactured spare part
	3.3. Categorization of the difficulty of fault detection

	4. Risk Assessment
	4.1. Description of the risk assessment
	4.2. Risk Treatment is the process of selecting and implementing measures to modify risk

	5. Conclusion
	Acknowledgements
	References
	Abstract

	Firing Data Accuracy and its Impact on the Effectiveness
	of Artillery Fire
	Abstract

	References
	Abstract

	6. Conclusions
	Acknowledgements
	References
	Abstract

	Security Strategies of the Visegrad Group Countries in the Current Security Environment
	Abstract

	9. Conclusions
	Acknowledgements
	References
	Abstract

	Contemporary Civil-Military Relations
	Abstract

	References
	The Impact of the War Conflicts on Residential Childcare: A Survey into Czech Children's Homes
	Abstract

	Approaches to the Population Sheltering in Selected Countries in Relation to Threats and the Security Environment
	Abstract

	Conclusions
	Acknowledgements
	References
	Analysis of Migration in the Czech Republic and Security Challenges in the Context of the Current Geopolitical Situation
	Abstract

	8. Conclusions
	Acknowledgements
	References
	War’s Shadow: Exploring Multifaceted Strategies in the Politics of Fear
	Abstract

	1. Introduction
	2. Theoretical Framework
	1. The strategic and instrumental use of fear as a tool by those in power - Instrumental approach.
	2. The ways in which fear is discursively produced, disseminated, and reinforced by the regime and other social actors - Discursive approach.
	3. The affective dimension of fear and its impact on individuals and groups - Emotional approach.
	4. The power dynamics, institutional structures, and societal conditions that are both shaped by the politics of fear and contribute to its production - Sociopolitical approach.
	5. Individual and collective psychological processes that underlie the politics of fear - Psychological approach.
	3. Data and Methodology
	1. Scan Interfax Monitoring System. The Scan Interfax monitoring system facilitated a systematic analysis of the Russian media landscape. Relevant articles and messages were extracted using predetermined keywords. A total of 10,000 articles were initi...
	2. NVivo Software Analysis. The selected articles underwent content analysis using NVivo software. This method allowed for the identification of patterns, themes, and sentiments within the media content, providing a deeper understanding of the narrati...
	3. Critical Discourse Analysis. Employing critical discourse analysis, the study delved into extra-discursive behaviors of political actors. This approach enabled a nuanced exploration of the socio-political dynamics during the specified period.
	4. Results
	5. Discussion
	6. Conclusions
	Acknowledgements
	References
	1. Altheide D.L. Terrorism and the Politics of Fear. Rowman & Littlefield Publishers; Second edition. 2017. 247 pp.
	2. Appadurai A. Fear of small numbers: An essay on the geography of anger. Duke University Press, 2006.
	3. Arendt H. Eichmann in Jerusalem: A Report on the Banality of Evil. Penguin Classics. 2006. 336 pp.
	4. Berdyaev N. Ekzistentsial’naya dialektika bozhestvennogo i chelovecheskogo. – O naznachenii cheloveka. M.: Respublika. 1993. 383 pp.
	5. Brown W. Walled states, waning sovereignty. Princeton University Press, 2010.
	6. Cohen S. Folk Devils and Moral Panics: The Creation of the Mods and Rockers. Routledge. 2011. 282 pp.
	7. Didier F. Enforcing Order: An Ethnography of Urban Policing. Cambridge: Polity Publishing, 2013, 320 pp.
	8. Didier F. Humanitarian Reason: A Moral History of the Present. University of California Press. 2012. 324 pp.
	9. Farrelly M. Critical Discourse Analysis in Political Studies: An Illustrative Analysis of the ‘Empowerment’ Agenda. Politics. Vol. 30(2). 2010. P. 98–104.
	10. KRC M., Hynkova V. Aspects of Economic Warfare – Causes and Consequences, Challenges to national defence in contemporary geopolitical situation. No. 1. 2022(2022). P. 322-330. DOI 10.47459/cndcgs.2022.40.
	11. Lifton R.J. Thought reform and the psychology of totalism: the study of brainwashing in China / Robert Jay Lifton. The University of North Carolina Press. 1989. 524 pp.
	12. The Politics of everyday fear / Brian Massumi, editor. University of Minnesota Press Minneapolis London. 1993. 336 pp.
	13. Milgram S. Obedience to Authority: An Experimental View. Harper Perennial Modern Classics.1974. 224 pp.
	14. Montaigne M. E. The complete essays of Montaigne. Stanford University Press, 1958.
	15. Nussbaum M. C. Political emotions. Harvard University Press, 2013.
	16. Radikov I.V. Political fear as a phenomenon in contemporary politics// Vlast. 2017. №4. P. 43.
	17. Robin C. Fear: The history of a political idea. Oxford University Press, 2004.
	18. Robins C. S., Eisen K. Strategies for the effective use of NVivo in a large-scale study: Qualitative analysis and the repeal of Don’t Ask, Don’t Tell. Qualitative Inquiry. Vol. 23(10). 2017. P. 768-778.
	19. Vavryk P. Mapping Growth of the Russian Domestic Propaganda Apparatus on Telegram, Challenges to national defence in contemporary geopolitical situation. No. 1. 2022(2022). P. 227-231. DOI 10.47459/cndcgs.2022.29
	20. Vlasova O. The Politics of Pacification: Analyzing the Kremlin’s Approaches to Managing Public Sentiment in Times of War. Presentations at BASEES Annual Conference 2024. Cambridge, 2024. Unpublished.
	21. Wolin S. S. Democracy incorporated: Managed democracy and the specter of inverted totalitarianism-new edition. Princeton University Press, 2017.
	22. Wodak R. The politics of fear: The shameless normalization of far-right discourse //The Politics of Fear. 2020. P. 1-360.
	23. Zambardo P. The Lucifer Effect: Understanding How Good People Turn Evil. Random House; First Edition. 576 pp.
	24. Data on politically motivated criminal prosecutions in Russia// OVD-Info. 2023. [URL]: https://en.ovdinfo.org/data-politically-motivated-criminal-prosecutions-russia
	25. Yashina otpravili v SIZO po delu o feykakh pro armiyu/ Kommersant. 13.07.2022. [URL]: https://www.kommersant.ru/doc/5459393
	26. Yuriy Shevchuk proigral kontsert v sude/ Kommersant. 19.12.2022. [URL]: https://www.kommersant.ru/doc/5734102
	27. V Sovfede predlozhat mery po protivodeystviyu ‘pyatoy kolonne’/ TASS. 29.03.2022. [URL]: https://tass.ru/politika/14217979
	28. Matvienko posovetovala uyezhavshim rossiyanam, rugayushchim Rodinu, ostat’sya za granitsey/ Interfax. 28.10.2022. [URL]: https://www.interfax.ru/russia/870054
	29. Putin podpisal zakon, utochnyayushchiy otvetstvennost’ dlya inoagentov/ Interfax. 29.12.2022. [URL]: https://www.interfax.ru/russia/879172
	30. Byvshiy direktor "Otkrytoy Rossii" Pivovarov poluchil chetyre goda kolonii/ Interfax. 15.07.2022. [URL]: https://www.interfax.ru/russia/852392
	31. Konechno, strashno, no luchshe postradat’ za chestnost’, chem ne imet’ sovesti/ Meduza. 11 июня 2022. [URL]: https://meduza.io/feature/2022/06/11/konechno-strashno-no-luchshe-postradat-za-chestnost-chem-ne-imet-sovesti
	32. Volodin predlozhil uvolit’ vystupivshikh protiv spetsoperatsii rukovoditeley byudzhetnykh uchrezhdeniy. Kommersant. 01.04.2022. [URL]: https://www.kommersant.ru/doc/5292252
	33. "Kak poiavliaetsia vozmozhnost’ — uezzhaiut" Kreml’ ubezhdal chinovnikov, chto rabota na okkupirovannykh territoriiakh — eto otlichnyi "kar’ernyi lift". Mnogie poverili (a zria). Meduza. 1.05.2024. [URL]: https://meduza.io/feature/2024/05/01/kak-p...
	34. Chto budet dal’she s rossiiskoi ekonomikoi: Tri stsennariya Banka Rossiiu. Rossiiskaia gazeta. 13.11.2022. [URL]: https://rg.ru/2022/11/13/kubiki-rublika.html
	35. Obmanutye nadezhdy: rossiyskie elity mezhdu natsionalizmom i putinizmom v oprosakh za dva desyatiletiya. 08.09.23. [URL]: https://re-russia.net/review/358/
	36. «Vagner» poterpel neboyevoye porazheniye. Kommersant. 23.08.2023. [URL]: https://www.kommersant.ru/doc/6174110
	37. «Svoikh ne brosaem»: deputaty «Yedinoy Rossii» massovo otpravlyayutsya na front. Moskovsky Komsomolets. 27.09.2022. [URL]: https://www.mk.ru/politics/2022/09/27/svoikh-ne-brosaem-deputaty-edinoy-rossii-massovo-otpravlyayutsya-na-front.html
	38. Dominanty. Pole mneniy. Vypusk 22. Rezultaty ejenedelnih vserossiyskih oprosov FOM. [URL]: https://fom.ru/Dominanty/14881
	39. V SShA opisali pyat’ stsenariev nachala tret’ey mirovoy voyny. RIA Novosti. 30.12.2022. [URL]: https://ria.ru/20221230/voyna-1842568024.html
	40. Polsha i Germaniya zakh oteli, chtoby Rossiya zaplatila reparatsiyu Ukrainye. RIA Novosti. 04.10.2022. [URL]: https://ria.ru/20221004/reparatsii-1821449972.html
	41. Kurganskiye studenty nachnut delat' pechi i spal’niki dlya uchastnikov spetsoperatsii. Interfax. 28.11.2022. [URL]: https://www.interfax-russia.ru/ural/main/kurganskie-studenty-nachnut-delat-pechi-i-spalniki-dlya-uchastnikov-specoperacii
	Abstract

	Teaching Defence Management to Senior-Level Professional Military Education at the Baltic Defence College
	Abstract

	6. Conclusions
	References
	Improvement in the Field of CBRN Prevention, Preparedness and Protection in the Czech Republic
	Abstract

	Citation: MIKA, O. J., OTŘÍSAL, P. Improvement in the Field of CBRN Prevention, Preparedness and Protection in the Czech Republic. In Proceedings of the Challenges to National Defence in Contemporary Geopolitical Situation, Brno, Czech Republic, 11-13...
	Conclusions
	Acknowledgements
	References
	Teaching the Subject of Operations Research at Military Universities (Not Only) of NATO Countries
	Abstract

	4. Conclusions
	5. Limitations
	Acknowledgements
	References
	Military Versus Civilian University Online Education
	Abstract

	Acknowledgements
	References
	Constructive Simulation Tools in the Armed Forces of the Slovak Republic
	Abstract

	5. Conclusions
	References
	Educating Soldiers’ Competencies Through Battlefield
	Simulation Systems
	Abstract
	1. Introduction
	2. Method of Investigation
	2.1. Study Participants and Data Collection Method
	2.2. Study Design
	2.3. Data Processing
	3. Study Results
	3.1. Assessing the Effectiveness of the Use of JCATS by Three Blocks
	3.2. Kruskal-Wallis H Test to Assess Differences in Respondents' Views on Competence Changes
	3.3. Linear Regression Modelling Results

	4. Conclusions
	References
	Challenges of the Formation of the Military Professional at the University of Defence
	Abstract

	Enhancing Collective Military Training: Integrating the Laser Battlefield System for the Lithuanian Land Forces
	Abstract
	5. Introduction
	6. Method of Investigation
	6.1. Study Participants and Data Collection Method
	6.2. Research Methodology
	6.3. Study Data Processing
	7. Results of the Conducted Research
	7.1. Evaluation of MILES effectiveness by Experts
	7.2. Quantitative Evaluation of MILES effectiveness by System Users

	4. Conclusions
	References
	Multicriteria Comparison and Evaluation of Vestibular Apparatus Training Methods for Pilots
	Abstract

	COVID-19 Restrictions' Effect on Physical Fitness – A Comparative Study of First-Year Students in Pre, During, and Post-Pandemic Eras
	Abstract

	4. Conclusions
	Acknowledgments
	References
	Acknowledgements
	References
	Abstract

	References
	Challenges to Senior Professional Military Education. Observations from the Baltic Defence College
	Abstract

	Disclaimer
	Acknowledgements
	References
	Abstract

	References
	Differences in Second Language Learning Motivation
	Abstract

	4. Conclusions
	Acknowledgements
	References
	Cyber Security and Business Continuity Management: Ensuring Resilience in a Digital World
	Abstract

	4. Conclusions
	References
	1. Introduction
	Other Central Administrative Authorities in the Crisis Management System
	Abstract

	Acknowledgements
	References
	Abstract

	9. Conclusions
	Acknowledgements
	References
	The Multi-Domain Approach to Military Operations and its Challenges to Intelligence and Intelligence, Surveillance, Reconnaissance
	Abstract

	7. Conclusions
	References
	Abstract

	4. Conclusions
	References
	Drone Swarming and its Use in Minefield Laying Using Mathematical Methods

	Michal BILINA1*, Kamila HASILOVÁ2, Tibor PALASIEWICZ1
	1. Introduction.
	2. Significance of minefields and current methods of their establishment
	3. Drone swarming and its use in minefield
	4. Mathematical expression of minefield density
	5. Mathematical expression of minefield combat effectiveness
	6. Calculations of minefields created by a swarm of drones
	7. Discussion
	8. Conclusion
	Acknowledgements

	Evaluation of Modern Approaches to Crisis Management
	Abstract

	Acknowledgement
	References
	Geographical Distribution Analysis of Field Hospitals Along the Frontline: 2SFCA method-based approach
	Abstract

	Acknowledgements
	References
	Multicriterial Analysis and Comparison of Air-to-Air Fighter Jets
	Abstract

	4. Conclusions
	Acknowledgements
	References
	Predictive Estimates in Population Models with Variable Dynamics Under Uncertainties
	Abstract

	Acknowledgements
	References
	Intensity Model and Traffic Quality Assessment of the Selected Section of the D1 Highway
	Abstract

	References
	Temporal Discontinuity of Defence Investment and Implementation in the Bucharest Nine Countries
	Abstract

	5. Conclusions
	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Analysis of Traffic Accidents with the Deployment of the Fire Rescue Service in the Regions of the Czech Republic
	Abstract

	Acknowledgements
	References
	Stress Coping Strategies of Young Soldiers in the Context of the Deteriorating Security Situation
	Abstract

	References
	Design of Web GIS Application for Planning of Military River Crossing
	Abstract

	Acknowledgements
	References
	The Impact of the Deteriorated Political and Security Situation on the Financial Stability of Arms Companies Operating in an Oligopolistic Market Environment
	Abstract

	Virtual War Medicine - A Key Element of Modern Warfare
	Abstract

	References
	Codes of Ethics and their Place in the New Security Environment as an Important Part of Human Resource Management
	Abstract

	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Analysis of the Possibilities of Developing the Resilience of Employees and Members of the Integrated Rescue System in the Czech Republic as Part of Lifelong Education
	Abstract

	References
	Abstract

	References
	Conceptual Mapping in the System of Population Protection Education
	Abstract

	Conclusion
	References
	Abstract
	5.2. Segmentation via Graph Cuts method: Segmentation using maximum flow and minimum cut, [1, 2, 3, 5]

	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Abstract

	Exploring the Defence Industry´s Macroeconomic and Microeconomic Perspectives under New Security Conditions
	Abstract

	Conclusions
	Acknowledgements
	References
	Advancements in Additive Manufacturing Technologies for Enhancing Efficiency and Sustainability in Military Logistics Operations
	Abstract

	References
	17.  Levels and effects of radiation exposure due to the nuclear accident at the Fukushima Daiichi Nuclear Power Station. The UNSCEAR 2020/21 Report, Vol. II, Annex B, 9 March 2022.

	The Role of Mathematics and Physics as Essential Foundations for Future Armed Forces Officers
	Abstract

	3. Mentoring method and analysis of students results
	4. Conclusions
	Acknowledgements
	References

