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Abstract. This article is devoted to researching the relevance and justifying 

the effectiveness of using visualization in the training of agronomy students. In 

today's educational environment, where the volume and complexity of agronomic 

knowledge is constantly growing, and given the visually-oriented type of 

information perception by the current generation, traditional teaching methods are 

becoming less effective. The problem of insufficient focus, difficulties in 
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memorizing and systematically understanding the material requires the 

introduction of innovative didactic approaches. 

As part of the study, an anonymous sociological survey was conducted 

among 80 students (40 junior bachelors and 40 bachelors), which made it possible 

to determine their subjective perception of various visual formats. The survey 

results revealed significant support for visualization: 67.5% of junior bachelors 

and 82.5% of bachelors believe that the combination of images (photos, AI-

generated images), infographics, diagrams, mind maps, block diagrams and data 

charts forms a concise, structured and easier to remember and understand system 

for studying disciplines. Only a small proportion of students prefer the classic text 

format or consider visualization unimportant. A comparative analysis confirmed 

an increase in awareness of the effectiveness of complex visual methods as 

learning progressed. 

In addition, the article describes the practical experience of implementing 

visualization in the learning process, which included the development of 

presentations with diagrams and images for each lecture, the creation of short 

visualized information extracts (infographics, mind maps, flowcharts) for effective 

repetition and preparation for practical work, as well as updating lecture notes 

with the integration of tables and photos. The use of such a comprehensive 

approach demonstrated a noticeable increase in student focus and interest, which, 

in turn, led to an improvement in the quality of knowledge acquisition and overall 

academic performance. 

It was concluded that visualization is a powerful didactic tool capable of 

significantly improving the learning process for future agronomists, promoting a 

deeper understanding of the material and the formation of practical skills. 

Prospects for further development were identified, including the integration of 
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interactive visualizations, content personalization, and longitudinal studies of the 

impact of visualization on the formation of professional competencies. 

Keywords: Visualization, agronomic education, learning effectiveness, 

infographics, mental maps, diagrams, flowcharts, agronomy students, knowledge 

acquisition, pedagogical technologies 

 

Problem statement. The modern world is developing rapidly, and the 

agronomic industry is no exception. It is undergoing transformational changes due 

to the introduction of new technologies, genetics, precision agriculture, and climate 

challenges. This requires future agronomists to have not just knowledge of 

individual facts, but a deep, systematic understanding of the complex biological, 

chemical and economic processes that occur in agricultural systems. However, 

traditional teaching methods, which rely heavily on verbal presentation and textual 

materials, are often not effective enough to achieve these goals. Students face 

significant difficulties in perceiving and retaining huge amounts of new 

information, understanding the interrelationships between different disciplines - 

from soil science and plant physiology to agribusiness economics and ecology. 

This problem is exacerbated by the fact that today's youth, Generation Z and 

beyond, have a visual type of information perception. They grew up in an era 

dominated by visual media - social media, video content, graphical interfaces. This 

creates special requirements for the educational process: passive perception of 

long, continuous texts becomes less effective, and attention retention becomes 

more difficult. As a result, students may experience a lack of motivation and 

decreased concentration during lectures, which negatively affects the quality of 

learning and their overall performance. A lack of understanding of the theoretical 

foundations, in turn, hinders the effective application of knowledge in practice, 
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which is critical for an agronomist, as their decisions directly affect yields, product 

quality, and economic performance. 

Given these challenges, there is an urgent need to modernize the educational 

process in agronomic higher education institutions. It is necessary to introduce 

innovative methods of presenting material that would not only promote effective 

memorization, but also develop critical thinking, skills in analyzing and 

synthesizing information, and the ability to solve complex production problems. 

Visualization of information - through the use of infographics, diagrams, mind 

maps, flowcharts, visuals (photos, AI-generated images) - can potentially become a 

key tool in this process. It allows you to present complex concepts in a concise, 

structured, and easy-to-understand form, which contributes to better understanding 

and long-term memorization. However, the question of its relevance and 

effectiveness in the context of training future agronomists, as well as the subjective 

perception of different visual formats by students, requires in-depth study and 

justification, which is the basis of this article. 

Analysis of recent research and publications. The issue of the 

effectiveness of visualization in the educational process is the subject of numerous 

studies in pedagogy, educational psychology, and didactics. It is generally 

recognized that a person perceives and memorizes visual information better than 

textual information, which is confirmed by numerous psychological theories and 

experimental data. Fundamental to understanding this mechanism is Donald Hebb's 

principle ("neurons that fire together connect together"), which states that 

connections between neurons that fire simultaneously are strengthened. This is the 

basis for the formation of stable neural connections during learning, including 

when working with visual materials. The use of visualization in learning activates 

different parts of the brain, contributing to better retention of information and its 

transfer to long-term memory.[1] 
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This thesis is supported by N.M. Manko's theory of cognitive visualization, 

which indicates that cognitive visualization provides a systematic combination of 

figurative and symbolic elements, which contributes to the formation of sustainable 

results of knowledge acquisition. Manko emphasizes the importance of 

coordinating the work of both hemispheres of the brain for effective learning, and 

also identifies hierarchical levels of visualization that provide information 

structuring and the formation of associative connections. The works of L.I. 

Bilousova, N.M. Manko, A.G. Raputo, T.V. Soroka and modern pedagogical 

research by D.S. Bezuglyi and O.V. Slavin have proven that visualization of 

educational material contributes to more successful perception and memorization, 

as visual images act as a support for the formation of correct ideas and contribute 

to a better understanding of educational material (Bilousova, 2017; Manko, 2014). 

These researchers point out that visualization activates the emotional and 

imaginative components of thinking, provides cognitive structuring of knowledge, 

and promotes the formation of associative connections that facilitate access to 

information from long-term memory.[2] 

Modern pedagogical approaches actively integrate visualization as a key 

element of effective learning. In particular, in his cognitive theory of multimedia 

learning, Richard Mayer (Mayer, 2001) experimentally proved that the 

combination of text and visual elements (images, diagrams, animations) 

significantly increases the level of learning compared to purely textual or oral 

information. His research, as well as John Hattie's meta-analysis of "Visible 

Learning" (Hattie, 2009), emphasize that visualization of knowledge (in the form 

of diagrams, charts, drawings) is one of the most effective tools for improving 

student achievement.[3] 

Many studies in the field of higher education didactics (Mayer, 2001; Hattie, 

2009; Bilousova, 2017) demonstrate that the use of presentations with images and 
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diagrams increases the level of student engagement, concentration, and 

understanding of the material compared to traditional lectures. Experimental 

studies (Mayer & Moreno, 2003; Bilousova, 2017) show a statistically significant 

increase in academic performance among students who studied using visualized 

materials.[4,5] 

However, despite the general recognition of the benefits of visualization, 

specific studies of its use and effectiveness in agronomic education are less 

numerous. The specificity of agronomic disciplines, which include complex 

biological cycles, chemical reactions, geographical and climatic factors, requires a 

special approach to visualization. Existing publications often focus on specific 

aspects of visualization (e.g., the use of GIS technologies in geography), but a 

comprehensive analysis of the perception and impact of different types of visual 

materials (from photos to AI-generated images and infographics) on the learning of 

future agronomists remains insufficiently studied. In addition, the subjective 

opinion of students themselves about the effectiveness of different visual formats, 

which is important for adapting curricula to their needs, is also not always 

sufficiently taken into account in existing studies. This article aims to fill this gap 

by analyzing the practical experience and empirical data obtained through a survey 

of agronomy students. 

Purpose and objectives of the article. The purpose of this article is to 

comprehensively substantiate the relevance and comprehensively demonstrate the 

increased efficiency of using various visual methods and tools in the modern 

educational process aimed at training highly qualified agronomists. We aim not 

only to confirm the positive impact of visualization on the quality of learning, but 

also to analyze in depth its potential to improve students' overall academic 

performance, shape their analytical thinking, and prepare them for effective 

application of knowledge in real-life professional activities. Particular attention is 
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paid to identifying the most effective visual formats from the point of view of 

students themselves, which will allow developing more targeted and student-

centered approaches to teaching. 

To achieve this ambitious goal, the following objectives were formulated, 

covering both theoretical and practical aspects of the study: 

1. In-depth analysis of theoretical foundations and modern approaches to 

information visualization in the educational process. This task involves not just a 

literature review, but a critical reflection on the leading pedagogical, 

psychological, and cognitive studies that explain the mechanisms of visualization's 

impact on the processes of perception, processing, and memorization of 

information. Concepts related to cognitive load, dual coding theory, and 

multimedia learning principles will be discussed, as well as the latest developments 

in the use of artificial intelligence for visual content generation. 

2. A detailed study of the subjective perception of agronomy students of 

different courses (both junior bachelors and bachelors) of the effectiveness of 

various visual methods of presenting information. This task will be realized by 

conducting a comprehensive questionnaire that will identify students' preferences 

for using photos, AI-generated images, infographics, diagrams, mind maps, 

flowcharts, and data charts. Particular attention will be paid to analyzing 

differences in perception between students of different levels of learning and 

justifying these differences. 

3. A systematic description and objective evaluation of practical experience 

in implementing an integrated approach to visualizing educational material in the 

real educational process. This includes a detailed description of the developed and 

tested visualized materials (modernized presentations, short extracts of information 

with visualization, updated lecture notes with tables and photos), as well as an 
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analysis of methods for integrating them into standard lectures and preparation for 

practical classes and exams. 

4. Comprehensive assessment of the impact of the use of visualized 

materials on key indicators of students' learning activities: the level of their interest 

and focus during lectures, the depth of understanding of complex agronomic 

concepts, and overall academic performance. This task involves a comparative 

analysis of learning outcomes before and after the introduction of visualization, as 

well as an assessment of the effectiveness of visual materials in preparing students 

for educational practices and their active application of the knowledge gained. 

5. Development of reasonable recommendations for the optimal and 

systematic use of visualization to improve the quality of training of future 

agronomic specialists. These recommendations will be based on empirical data and 

research findings and will be of practical value to teachers and curriculum 

developers. They will cover not only the choice of specific visual tools, but also 

methods of their effective integration into the educational process, taking into 

account the specifics of agronomic disciplines and the needs of modern students. 

Presentation of the main material. Results of a sociological survey of 

students. To objectively assess the relevance and effectiveness of visualization in 

agronomic education, an anonymous survey was conducted among agronomy 

students of different courses. The study involved 80 students - 40 people each from 

the groups of junior bachelors and bachelors. The purpose of the survey was to find 

out students' subjective perception of different visual formats and their impact on 

the process of learning. 

The following results were obtained among junior bachelor students (40 

people): 

- 27 students (67.5%) expressed a clear opinion that visual images (photos, 

pictures generated by artificial intelligence) in combination with infographics, 
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diagrams, mind maps, flowcharts, and data charts form a concise, structured, and 

much easier to memorize and understand system of studying disciplines. This 

indicates a high demand for an integrated approach to visualization among first-

year students. 

- 3 students (7.5%) consider photographs and pictures ineffective for 

learning, but at the same time recognize the high efficiency of the other listed 

visualization methods (infographics, diagrams, mind maps, etc.). This category 

probably prefers more abstract and structural visual elements over concrete images. 

- 5 students (12.5%) do not see the need for infographics and other complex 

visual formats, preferring the classic "text + photo" format as in traditional 

textbooks. This may be due to the habit of traditional teaching methods or 

individual peculiarities of perception. 

- The remaining 5 students (12.5%) expressed the opinion that visualization 

of information is not important to them at all. This group may have other dominant 

channels of perception or lack of experience with effectively visualized learning 

material. 

Among the bachelor students (40 people), who are more experienced in 

learning, the results are somewhat different: 

- 33 students (82.5%) categorically state that visuals (photos, AI-generated 

images) along with infographics, diagrams, mind maps, flowcharts, and data charts 

create a concise, structured, and easier to remember and understand system for 

learning disciplines. This is a significantly higher rate compared to junior 

bachelors, which may indicate that senior students are realizing the benefits of 

integrated visual methods as they delve into more complex agronomic disciplines. 

- 2 students (5%) consider photos and pictures to be ineffective, but the rest 

of the visual methods listed are effective. This trend is similar to the junior 

bachelors, but represented by a smaller number of students. 
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- 2 students (5%) stick to the "text + photo" format and do not see the need 

for infographics. This group is also small. 

- The remaining 3 students (7.5%) said that visualization of information is 

not important to them. This is the smallest group among all surveyed bachelors. 

Comparative analysis shows that with the progression of learning and the 

increase in the volume and complexity of the material, students' awareness of the 

effectiveness of complex visual methods increases significantly. While among 

junior bachelors this figure was 67.5%, among bachelors this figure reaches 82.5%. 

This underscores the growing need for visualization as a tool to structure and 

simplify the learning of complex agronomic knowledge. 

Experience of implementing visualization in the educational process 

This academic year, a variety of innovative formats for presenting and 

visualizing information were used in the training of agronomy students, which 

became a kind of practical experiment to confirm the assumptions made. The 

starting point was standard lectures consisting mainly of structured textual 

material. On their basis, the following visualized materials were developed and 

integrated: 

- Presentations with images and diagrams for each lecture. For each lecture, 

detailed presentations were developed that contained not only key theses but also a 

large number of relevant visual images (photos of crops, pests, processes; diagrams 

of mechanisms, biochemical cycles, and agrotechnologies). These presentations 

were shown to the students during each pair. Observations showed that students 

showed much greater focus and interest in the material. Visual support helped them 

to better understand abstract concepts and associate theoretical knowledge with 

real objects and processes. This helped to activate attention and reduce cognitive 

load. 

http://www.wayscience.com/en/home/


14 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

- Short summaries of the main information with visualization for effective 

repetition. For each topic studied, concentrated "extracts" of key information were 

formed, presented in a visualized format. This included: 

- Infographics: to present statistics (e.g., yield dynamics, soil distribution), 

sequences of agrotechnological operations. 

- Diagrams: to compare data, illustrate processes (e.g., plant development 

cycles, chemical reactions). 

- Mind maps: for structuring complex topics (e.g., soil classification, 

fertilizer systems), allowing students to see the interrelationships and hierarchy of 

concepts. 

- Flowcharts: to visualize decision-making algorithms (e.g., diagnosing plant 

diseases, choosing the best fertilizer). 

- Data charts: for visualizing the results of experiments or agronomic 

calculations. These visualized "squeezes" proved to be an extremely effective tool 

for students to prepare for exams and internships on their own. Students actively 

used them to quickly repeat, systematize knowledge and prepare for practical tasks, 

which was confirmed by their ability to quickly operate with information during 

field work or practical classes. 

- Updating lecture notes. In addition to electronic materials, the traditional 

lecture notes were significantly updated, supplementing them with relevant tables, 

graphs, and photographs, as needed. This allowed students to have visual support 

even while working with textual materials, making them more interactive and 

understandable. 

This integrated approach to visualizing educational material has yielded 

tangible results: there has been a significant increase in the quality of knowledge 

and overall student performance compared to previous years when visualization 

was used to a lesser extent. Students not only memorized facts better, but also 
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demonstrated a deeper understanding of interrelationships, systemic thinking, and 

the ability to apply their knowledge to solve practical problems in agronomy. 

Conclusions and prospects for further development. The conducted 

research and analysis of practical experience convincingly confirm the high 

relevance and effectiveness of visualization in the training of agronomy students. 

The results of the sociological survey clearly demonstrate the growing demand of 

students for visualized educational materials. Most respondents, especially senior 

students, recognize that visuals, infographics, diagrams, mind maps, and 

flowcharts greatly simplify the learning of complex agronomic concepts, make the 

material more concise, structured, and easier to memorize. This indicates a 

paradigm shift in the way modern students perceive information and the need to 

adapt the educational process to it. 

The practical implementation of a comprehensive approach to visualizing 

educational material - through the development of presentations with diagrams and 

images, the creation of short visualized summaries for repetition, and the updating 

of lecture notes - has yielded tangible positive results. Observations and 

improvements in student performance show that visualization helps to increase 

focus and interest during lectures, allows students to prepare more effectively for 

exams and internships, and to apply their knowledge more actively in practice. The 

quality of knowledge and overall academic performance of students has 

significantly increased, which directly correlates with the intensity of the use of 

visual learning tools. This suggests that visualization is not just an auxiliary 

element, but a powerful tool that dramatically improves the didactic process. 

Thus, the purpose of the article - to substantiate the relevance and 

demonstrate the effectiveness of visualization - has been fully achieved. The use of 

visual methods is not only a tribute to modern trends, but also an objective need 
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due to the complexity of agronomic disciplines and the peculiarities of information 

perception by the current generation of students. 

Prospects for further development of research and practical application of 

visualization in agronomic education include 

1. Expanding the range and diversification of visual tools: Exploring the 

possibilities of integrating interactive visualizations, 3D models of agricultural 

machinery and objects, virtual and augmented reality to simulate field work and 

laboratory research. 

2. Personalization of visual content: Development of systems that would 

allow adapting visual material to the individual characteristics of each student's 

perception, using, for example, elements of adaptive learning based on artificial 

intelligence. 

3. Study the long-term impact of visualization: Conducting longitudinal 

studies to assess the impact of system visualization on the formation of 

professional competencies of agronomists, their ability to innovate and solve non-

standard production problems after graduation. 

4. Development of methodological guidelines: Creation of unified 

methodological recommendations and manuals for teachers of agronomic 

specialties on the effective development and integration of various visual materials 

into the educational process. 

The systematic implementation and continuous improvement of 

visualization of educational material is the key to the quality training of future 

agronomists who are able to work effectively in the face of constant change and 

innovation in the agricultural sector. 
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Abstract. The article discusses the impact of agro scouting and the STREAM 

model on the formation of practical competencies in students of agronomy 

specialties. The relevance of the study is due to the need to adapt the educational 

process to modern challenges of agronomy, such as climate change and declining 
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soil fertility. The introduction of agro-scouting elements allows students to gain 

real-world experience with data, which is critical for their professional activities. 

The STREAM model promotes critical thinking and creativity through an 

interdisciplinary approach to learning. 

The study was conducted in a 10-hectare experimental field where students 

had the opportunity to apply theoretical knowledge in practice. The results showed 

that the integration of Agro-Scouting and STREAM into the educational process 

increases the effectiveness of education, and develops practical skills and interest 

of students in the profession of agronomy. Based on the data obtained, 

recommendations were formulated for further improvement of agronomic 

education, including the creation of an electronic database of agronomic practices 

and access to modern technologies. 

Thus, the results of the study confirm the importance of agro scouting and 

STREAM for training qualified specialists in the field of agronomy, which will 

contribute to the development of Ukraine's agricultural sector and increase the 

competitiveness of graduates in the labor market. 

Keywords: Agro-Scouting, STREAM education, agronomic education, 

competence development, soil fertility, crop productivity, experimental field, 

innovative technologies in education, practical skills, interdisciplinary approach, 

agricultural sector. 

 

Problem statement. Ukraine's agricultural sector, as an important 

component of the national economy, faces numerous challenges, including climate 

change, declining soil fertility, and the need to increase crop productivity. In 

today's environment, it is important to adapt the educational process of agronomic 

specialties to the new requirements arising from these challenges. The introduction 

of innovative technologies and teaching methods is becoming a key factor in the 
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training of qualified specialists capable of effectively solving the problems faced 

by agronomy. 

One of the most promising areas in teaching agronomy is the use of agri-

scouting and STREAM (science, technology, reading, engineering, art, and math) 

elements.  

Agro-Scouting is a concept that came from abroad - "Crop scouting" ("crop" 

+ "reconnaissance"), i.e. it is a procedure for collecting information from the field 

(in the form of specified parameters) for: quality control of work performed (soil 

cultivation, irrigation, harvesting, etc.); determining the condition of crops 

(vegetation stage, activity, health, presence of diseases and pests); developing 

technical specifications for field processing. In general, this is a new area of 

professional activity in the agricultural sector, at the intersection of agronomic and 

information and analytical professions. Agro-Scouting allows to strengthen control 

over the condition of fields and gardens by accumulating an archive of data on the 

condition of each site: on the methods of soil cultivation, on the amount and types 

of fertilizers and plant protection products applied, on the periods of occurrence of 

certain pests for each crop in a particular cultivated region, with its typical climatic 

and landscape features [1]. 

STREAM is an educational model that combines science, technology, 

reading, engineering, art, and math to create an integrated learning experience. 

This approach emphasizes the development of student's critical thinking and 

creativity through hands-on projects and interdisciplinary learning. STREAM 

promotes students' problem-solving and teamwork skills, which are important for 

their future professional careers [2]. 

Agro-Scouting, which involves systematic monitoring of crops and 

management of agronomic practices, allows students to gain real skills in assessing 

plant health and making decisions based on the data obtained. STREAM, in turn, 
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focuses on developing students' critical thinking and creativity through practical 

projects and interdisciplinary learning. This approach helps students to develop 

problem-solving and teamwork skills that are important for their future 

professional activities. 

The aim of this study is to investigate the impact of Agro-Scouting and 

STREAM on the development of practical competencies in students of agronomic 

specialties. To achieve this goal, several tasks are envisaged, including the analysis 

of pedagogical and methodological sources, the study of the impact of different 

tillage systems and fertilization systems on soil fertility and crop productivity, and 

the development of methodological recommendations for the introduction of agro 

scouting and STREAM elements into the educational process. 

The development of an electronic database on crop cultivation technologies 

will be a useful resource for further education and professional activities of 

students. The project involves conducting practical research in the experimental 

field, which will allow students to gain real experience with agronomic 

technologies and increase their motivation to learn and interest in the profession of 

agronomist. 

Thus, the results of this study can serve as a basis for improving agronomic 

education in Ukraine, contributing to the training of specialists who can effectively 

respond to the challenges of the modern agricultural sector. The introduction of 

innovative technologies and teaching methods will ensure the formation of 

practical competencies in students that meet the modern requirements of 

agronomic education and ensure the development of practical skills necessary for a 

successful career in agriculture. 

In addition, the use of agro scouting and STREAM in the educational 

process will increase the effectiveness of learning and motivate students to engage 

in agronomic activities. The integration of these elements into the educational 
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process contributes to the development of independence and critical thinking 

among students, which are important components for their future professional 

activities. The project also provides for the creation of conditions for further 

research on the impact of Agro-Scouting and STREAM on agronomic education, 

which will allow us to continue to improve the learning process and the quality of 

education in this area. 

Theoretical foundations of agro scouting and STREAM. Agro-Scouting, 

or "crop reconnaissance," is an important tool in modern agronomic management 

that involves the systematic collection and analysis of data on the condition of 

crops. This process includes monitoring the vegetative stages of plants, assessing 

their condition, and detecting diseases and pests. The main goal of agro-scouting is 

to ensure high crop productivity through timely detection of problems and 

decision-making based on the data obtained. In the context of a changing climate 

and declining soil fertility, agri-scouting is becoming an indispensable tool for 

agronomists, as it allows them to optimize agronomic practices and increase 

resource efficiency. 

Agro-Scouting includes several key stages: planning, monitoring, data 

analysis, and decision-making. At the planning stage, agronomists determine 

which parameters will be monitored and develop a monitoring schedule. 

Monitoring involves regular visits to the field, during which specialists collect data 

on plant health, soil moisture, pests, and diseases. The collected data is analyzed to 

identify trends and problems that may affect crop productivity. Based on the 

results, agronomists can make informed decisions about crop management, 

including adjustments to agronomic practices, fertilization, or the use of plant 

protection products. 

In addition, agro-scouting allows you to accumulate an archive of data on 

the condition of each site, including information on soil cultivation methods, the 
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amount and types of fertilizers and plant protection products applied, and the 

periods of pest occurrence for each crop in a particular region with its typical 

climatic and landscape features. This allows agronomists to develop individualized 

crop management strategies, which increases the efficiency of agricultural 

activities. 

STREAM (Science, Technology, Reading, Engineering, Art, and Math) is an 

educational model that emphasizes the integration of different disciplines to create 

a holistic learning experience. This approach promotes critical thinking, creativity, 

and problem-solving skills in students. STREAM encourages students to actively 

participate in the learning process through hands-on projects that combine 

knowledge from different fields. For example, students can work on projects 

related to agronomic technologies, using math to analyze data, engineering to 

develop new technologies, and art to create visualizations of the results. 

Integrating elements of Agro-Scouting and STREAM into the educational 

process of agronomic specialties has significant potential for developing practical 

competencies in students. The use of agro-scouting in education allows students to 

gain real-world experience with data, which is important for their future 

professional activities. The use of STREAM contributes to the development of an 

interdisciplinary approach, which is necessary to solve complex agronomic 

problems. Students studying under this model become more prepared for real-

world challenges in the field of agronomy, as they acquire not only theoretical 

knowledge but also practical skills that can be applied in real-world production. 

The use of agro scouting and STREAM in the educational process can 

increase the effectiveness of learning and motivate students to engage in 

agronomic activities. The integration of these elements into the educational process 

contributes to the development of independence and critical thinking among 

students, which are important components for their future professional activities. 
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The project also provides for the creation of conditions for further research on the 

impact of Agro-Scouting and STREAM on agronomic education, which will allow 

us to continue to improve the learning process and the quality of education in this 

area. 

Thus, Agro-Scouting and STREAM are important components of modern 

agronomic education. They not only help to improve the efficiency of the 

educational process but also develop the necessary competencies for a successful 

career in agronomy. The introduction of these elements into the learning process 

allows for a dynamic learning environment where students can actively engage in 

solving real-world agronomic problems, which in turn helps to increase their 

motivation and interest in the profession of agronomy. 

The development of educational programs based on agro-scouting and 

STREAM allows us to create a holistic approach to education that covers both 

theoretical knowledge and practical skills. This ensures the training of specialists 

who can effectively apply modern technologies and methods to increase crop 

productivity and preserve soil fertility. In addition, the use of these elements in the 

educational process contributes to the development of innovative thinking and the 

ability to adapt to new conditions, which is extremely important in the modern 

agricultural sector. 

The use of agri-scouting and STREAM also allows for increased interaction 

between educational institutions and agricultural enterprises. This provides an 

opportunity for students to gain practical experience in real production conditions, 

which significantly increases their competitiveness in the labor market. In addition, 

such cooperation allows educational institutions to receive up-to-date information 

about the needs of the modern agricultural sector, which allows them to improve 

their curricula in line with the requirements of the labor market. 
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Practical application of agro scouting and STREAM in the experimental 

field. The practical application of agri-scouting and STREAM in the experimental 

field is an important step in developing the competencies of students of agronomy 

specialties. The 10-hectare experimental field used for educational and scientific 

research provides students with the opportunity to apply theoretical knowledge in 

practice and gain real-world experience in agronomy. The conditions of real 

production allow for research on the impact of various agronomic practices on soil 

fertility and crop productivity. 

At the initial stage of the research, students are involved in planning 

experiments, which include choosing crops to grow and determining tillage 

systems and fertilization methods. An important aspect is the analysis of the 

specifics of the soil and climatic conditions of the Prykarpattia region, which 

allows them to adapt agronomic practices to local conditions. Students study the 

impact of different crops, such as soybeans, wheat, sunflower, barley, and corn, on 

soil fertility and productivity, which is important for understanding agronomic 

processes. 

Crop monitoring is a key element of agri-scouting, allowing students to gain 

practical skills in assessing plant health. Students make regular observations, 

recording vegetation stages, plant activity, pests, and diseases. The collected data is 

analyzed to identify trends that may affect crop productivity. This process not only 

helps to develop analytical skills but also makes students responsible for the results 

of their work. 

An important aspect of the practical application of agri-scouting is the use of 

modern technology to collect and analyze data. Students learn how to use data 

processing software that allows them to create electronic databases that store 

information about crop conditions, tillage methods, and fertilization systems. This 
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not only increases the efficiency of the educational process but also prepares 

students to work with modern agronomic technologies. 

STREAM, in turn, promotes the integration of different disciplines into the 

educational process. Students have the opportunity to work on interdisciplinary 

projects that combine knowledge of agronomy, mathematics, technology, and art. 

For example, they develop data visualizations that demonstrate research results and 

create presentations that illustrate the impact of agronomic practices on crop 

productivity. This fosters creativity and critical thinking skills that are essential for 

a successful career in agronomy. 

The results of the research conducted in the experimental field have a 

significant impact on the development of practical competencies in students. They 

are able to apply theoretical knowledge in practice, which contributes to the 

development of their professional skills in the field of agronomy. There is an 

increase in the level of students' independence in solving agronomic problems, 

which is important for their future professional activities. 

Thus, the practical application of agro scouting and STREAM in the 

experimental field is an important element in the training of qualified specialists in 

the field of agronomy. This not only helps to improve the efficiency of the 

educational process but also develops the necessary competencies for a successful 

career in agronomy, which is important for the development of Ukraine's 

agricultural sector. 

In order to maximize the effectiveness of agri-scouting and STREAM, it is 

important to ensure that the research field has the proper material and technical 

base. This includes the availability of modern equipment for monitoring the 

condition of crops, collecting data, and conducting analyses. It is also necessary to 

ensure that students have access to modern software for data processing and 

analysis. 
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In addition, it is important to ensure that students are adequately supported 

by teachers and supervisors. They should provide students with advice and 

assistance in solving problems that arise during research. It is also important to 

organize regular meetings and seminars where students can share experiences and 

discuss the results of their research. 

Another important aspect is cooperation with agricultural enterprises and 

other organizations working in the field of agronomy. This allows students to gain 

practical experience in real-world production conditions, as well as to familiarize 

themselves with modern technologies and methods of agricultural production 

management. 

The results of the research conducted in the experimental field can be used 

to improve curricula and develop new teaching methods. They can also be used to 

provide advice and recommendations to agricultural enterprises to optimize 

agronomic practices and increase crop productivity. 

The practical application of agri-scouting and STREAM in the field is an 

important element in the training of qualified agronomy specialists, which is 

essential for the development of Ukraine's agricultural sector. It not only helps to 

improve the efficiency of the educational process but also develops the necessary 

competencies for a successful career in agronomy. Therefore, it is important to pay 

due attention to the development and support of this area in agronomic education. 

Practical recommendations for implementing agri-scouting and 

STREAM to manage soil fertility and increase crop productivity. The study of 

the impact of Agro-Scouting and STREAM on the development of practical 

competencies in students of agronomy specialties has revealed several important 

findings that confirm the effectiveness of integrating these elements into the 

educational process. Firstly, the introduction of agro-scouting into education 

allowed students to gain real-world experience with data, which is critical for their 
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future professional activities. Students learned not only to collect and analyze 

information about the condition of crops but also to make informed decisions 

based on the data obtained, which is the basis for successful management of 

agronomic practices. 

Secondly, the STREAM model promoted critical thinking and creativity 

among students. Thanks to the interdisciplinary approach, students had the 

opportunity to work on projects that combined knowledge of agronomy, 

mathematics, technology, and art. This not only increased their interest in learning 

but also helped them develop the skills necessary to solve complex agronomic 

problems in real life. 

Based on the results of the study, several recommendations can be made to 

further improve agronomic education. First, it is important to continue integrating 

elements of Agro-Scouting and STREAM into the educational process, as this 

contributes to the development of practical competencies in students. It is 

recommended that curricula be developed to include practical classes in research 

fields where students can apply their knowledge in practice. 

Second, it is necessary to ensure that students have access to modern 

technologies and software for data collection and analysis. This will allow them to 

acquire skills that will be useful in their future professional activities. It is also 

important to organize seminars and trainings for teachers to raise their awareness 

of the latest technologies and teaching methods. 

Third, an electronic database should be created that would contain 

information on agronomic practices, tillage systems, and fertilizers. This database 

will be a useful resource for students and teachers, and will also facilitate further 

research in this area. It is important to ensure that the database is regularly updated 

and filled with new data to keep the information up-to-date. 

http://www.wayscience.com/en/home/


29 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

In addition, it is important to ensure regular feedback between teachers and 

students on the effectiveness of the implemented methods and technologies. This 

will allow you to quickly adjust the learning process and adapt it to the needs of 

students. It is recommended to conduct surveys and questionnaires among students 

to collect information about their impressions and suggestions for improving the 

learning process. 

In summary, the results of the study confirm that agro-scouting and 

STREAM are important tools for training qualified agronomy professionals. The 

integration of these elements into the educational process not only increases the 

effectiveness of education but also contributes to the development of practical 

skills necessary for a successful career in agronomy. Further implementation of 

these technologies in education has the potential to improve the quality of 

agronomy training and their competitiveness in the labor market. 

It is also worth noting that for the successful implementation of Agro-

Scouting and STREAM in the educational process, it is necessary to ensure proper 

teacher training. They should have not only theoretical knowledge but also 

practical skills in working with modern technologies and teaching methods. 

Therefore, it is important to organize special courses and training for them, so that 

they can acquire the necessary knowledge and skills. 

It is important to establish cooperation between educational institutions and 

agricultural enterprises. This will allow students to gain practical experience in 

real-world production conditions, as well as to familiarize themselves with modern 

technologies and methods of agricultural production management. It is 

recommended to organize internships and practices for students at advanced 

agricultural enterprises. 

It is also important to take into account the regional peculiarities of 

agricultural production when introducing agro-scouting and STREAM into the 

http://www.wayscience.com/en/home/


30 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

educational process. It is necessary to adapt curricula and teaching methods to the 

specific conditions of the region to ensure maximum learning effectiveness. It is 

recommended to conduct research and analysis of local conditions to identify the 

most effective agronomic practices and technologies. 

In conclusion, it is important to emphasize the importance of continuous 

improvement of the educational process, taking into account the latest 

achievements in science and technology. Curricula and teaching methods should be 

regularly reviewed to ensure that they meet modern requirements. It is 

recommended to monitor and evaluate the effectiveness of the educational process 

to identify problem areas and eliminate them promptly. 

The introduction of agri-scouting and STREAM into the educational process 

is an important step towards improving the quality of training in agronomy. This 

will provide Ukraine's agricultural sector with qualified personnel capable of 

effectively addressing the challenges facing agriculture. Therefore, it is important 

to pay due attention to the development and support of this area in agronomic 

education. 

Conclusion. The study confirmed that the integration of Agro-Scouting and 

STREAM elements into the educational process of agronomic specialties has a 

significant positive impact on the formation of practical competencies in students. 

The use of agro-scouting allowed students to gain real-world experience with data, 

which is critical for their future professional activities. Students have learned not 

only to collect and analyze information about the condition of crops but also to 

make informed decisions based on the data obtained, which helps to improve the 

efficiency of agronomic practices. 

The STREAM model, in turn, contributed to the development of critical 

thinking, creativity, and an interdisciplinary approach to learning. Students had the 

opportunity to work on projects that combined knowledge from different fields, 
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which increased their interest in learning and prepared them to solve complex 

agronomic problems in real life. 

Based on the study results, recommendations for further improvement of 

agronomic education were formulated. It is important to continue to integrate 

elements of Agro-Scouting and STREAM into the educational process, provide 

students with access to modern technologies, create an electronic database of 

agronomic practices, and ensure regular feedback between teachers and students. 

Thus, the results of the study confirm that agro scouting and STREAM are 

important tools for training qualified specialists in the field of agronomy. The 

integration of these elements into the educational process not only increases the 

efficiency of education but also contributes to the development of practical skills 

necessary for a successful career in agronomy. Further implementation of these 

technologies in education has the potential to improve the quality of training of 

agronomy specialists and their competitiveness in the labor market, which is 

important for the development of Ukraine's agricultural sector. 

 

References: 

1. Kolesnikov, M. O., & Pashchenko, Y. P. (2024). Agro-Scouting: Modern 

approaches and prospects. Agrarian Science, 1(1), 129-136. 

2. Miller, D. (2014). Integrating STEM into the classroom: A guide for 

teachers. Journal of Educational Research and Practice, 4(1), 1-10. 

 

 

 

 

 

 

http://www.wayscience.com/en/home/


32 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

Psychological sciences 

 

MAIN PSYCHOLOGICAL FACTORS OF COGNITION IN PRESCHOOL 

CHILDREN’S SPEECH DEVELOPMENT 

 

Kaliuzhna Yulia 

PhD in Economics, Associate Professor, speech therapist at the Kopylivka 

institution of preschool education (nursery school) «Yalynka»  

of the Tereshkiv village council 

Poltava region, Tereshkiv territorial community 

e-mail: ulia_K2308@ukr.net  

https://orcid.org/0000-0003-0806-4829 

Chornobryvets Olena  

Director of the Kopylivka institution of preschool education  

(nursery school) «Yalynka» of Tereshky village council, 

Poltava region, Tereshky territorial community 

e-mail: kopulivskiydnz@ukr.net 

 

Abstract. This article emphasizes that speech is fundamental to the 

harmonious development of thinking, as well as the formation of independence, 

initiative, and creative potential. In a child’s daily life, speech serves the functions 

of communication, cognition, and behavior regulation, making it an important 

means of development and upbringing. Therefore, studying the patterns and 

peculiarities of language and speech acquisition is extremely important to ensure 

effective education and the comprehensive development of a child. 

A review of scholarly literature regarding the characteristics of preschool 

children’s speech development has been conducted. 
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The article also notes that psychological aspects play a key role in the 

process of speech development in children. Mental development is crucial for the 

formation of speech, as at the early stages of consciousness and cognition, when 

mental processes are just beginning to form, the child develops foundational 

abilities in perception, attention, and memory. It is indicated that mental 

development includes the gradual formation of inner speech, which forms the basis 

for the emergence of external speech and language comprehension. 

The main factors influencing the development of speech in preschool 

children are examined. First, the social environment is a key factor that determines 

the formation and improvement of the child's communication skills. The 

environment also affects the choice of linguistic means, stylistics, and speech 

behavior. Second, the child’s emotional state matters, as emotions can either 

stimulate or inhibit their ability to engage in speech activity, understand language, 

and perceive speech models. Third, communication with peers and social 

interaction promote the development of speech skills and positively influence the 

child’s psychological state. 

The article discusses the features of the syntactic structure of language in 

children of early, middle, and senior preschool age. It also presents the main 

methods used to develop speech in children within preschool education 

institutions. 

Keywords: psychological factors, speech, preschool, methodology, child, 

speech development 

 

Problem Statement. Speech holds a special place among the indicators of 

personal growth in preschool-aged children. It is a key means of establishing vital 

relationships with the surrounding environment and the social world, serving as a 

foundation for acquiring cultural experience. Speech is essential for the 
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harmonious development of thinking, the formation of independence, initiative, 

and creative potential. In a child's daily life, speech fulfills the functions of 

communication, cognition, and behavior regulation, while simultaneously acting as 

a means of development and education. Therefore, understanding the patterns and 

specific features of language and speech acquisition is extremely important for 

ensuring effective learning and the full development of the child. 

Analysis of Recent Research and Publications. The study of the speech 

characteristics of preschool-aged children has long been the focus of many 

generations of researchers. 

Generally, the development of children's speech is characterized by three 

stages. The goals of early childhood education require careful examination of each 

of these stages (the pre-speech stage, the stage of habitual language acquisition, 

and the period of mastering the grammatical structure of language). 

According to the general psychological theory of activity developed by A. 

N. Leontiev, it is noted that “...it is important to form motives that stimulate and 

guide this activity, as well as to ensure that children acquire the tools necessary for 

the successful implementation of speech activity” [1, p. 152]. 

Some authors in their research emphasize that “...a psychological approach 

to language education in preschoolers ensures a harmonious combination of 

communicative orientation and focus on the conscious systematization of basic 

language knowledge” [2, p. 24]. 

O. M. Hrynenko believes that a child’s speech development is one of the key 

aspects of the complex and multidimensional process of psychological cognition. 

She notes that «Confident command of language significantly influences the 

overall development of the personality, the formation of worldview, the ability to 

build relationships with others, and self-realization in society» [3, p. 5]. 
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Purpose and Objectives of the Article. The purpose of this article is to 

analyze the influence of key psychological aspects on the speech development of 

children in preschool settings. 

Presentation of the Main Material. Psychological aspects play a leading 

role in the process of speech development in children. Speech is a crucial 

component in the formation of personality and integration into society. Therefore, 

understanding the key factors that influence this process is essential for ensuring its 

harmonious progression. 

Mental development is fundamental to the formation of speech in children. 

At the early stages, when mental processes are just beginning to form, the child 

acquires basic skills in perception, attention, and memory. These functions create 

the foundation for the further development of language abilities. Moreover, mental 

development involves the gradual formation of inner speech, which serves as the 

basis for the emergence of external speech and language comprehension [4, p. 5]. 

Researchers note that various factors influence children's speech 

development [5]. To a large extent, it is determined by the social environment in 

which the child grows up. This environment is a key factor in the development and 

refinement of the child's communication skills. Communication with different 

people-such as parents, relatives, caregivers, and peers-offers the child 

opportunities to learn and improve their linguistic abilities. The environment can 

also influence the choice of language tools, stylistic preferences, and speech 

behavior. 

Peers play a significant role in the development of speech. Interaction with 

age-mates stimulates both the development of speech skills and the child's 

psychological well-being. By observing the speech of their peers, children tend to 

imitate their manner of speaking, which contributes to improved pronunciation, 

vocabulary expansion, and the development of grammatical abilities. 
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The emotional state is a key factor that affects children's speech 

development. The emotions a child experiences can either stimulate or inhibit their 

capacity for speech activity, language comprehension, and the perception of speech 

patterns. 

Joy and satisfaction from communication enhance children's motivation to 

engage in speech-related activities and to learn language. In a positive 

environment, children are more willing to participate in games and speech 

practices, which makes the learning process more effective. Conversely, stress or 

anxiety can hinder the process of understanding words and phrases, as well as lead 

to misinterpretations. 

Speech development also depends on several fundamental factors, including 

communication with parents, reading books, listening to music, and interaction 

with peers. It is also important to foster a supportive communicative atmosphere 

within the family, where the child is encouraged to express their thoughts. In 

addition, psychomotor development, the child’s ability to focus attention, and the 

practical use of language skills all play important roles. 

During the preschool years, the transition to extra-situational 

communication, the complexity of activities, and the increase in social contacts 

contribute to children's speech development. At this stage, the communicative and 

planning functions of speech begin to form actively, and speech gradually becomes 

a tool for thinking. 

In preschool age, the syntactic structure of speech develops intensively (see 

Table 1). 

In the speech of younger preschool-aged children, simple sentences 

predominate. At the beginning of their utterances, they often use particles such as 

“and,” “but,” or “look.” Elementary complex sentences also occur, where the use 

of conjunctions is often replaced by intonation. 
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Table 1 

Age Group Characteristics of the Syntactic Aspect of Speech 

Younger 

Preschool 

Preference is given to the use of simple sentences. Phrases often 

begin with particles such as “and,” “but,” “look.” Compound 

sentences appear mainly in cases of literal retelling, while 

elementary complex constructions are used quite rarely. 

Conjunctions are often replaced by intonation patterns. 

Middle 

Preschool 

Simple sentences still dominate over more complex ones. There is 

the use of homogeneous sentence elements, introductory words in 

compound constructions, and the conjunction “not.” In complex 

sentences, subordinate clauses of cause and comparison are more 

common, while conditional clauses appear less frequently. The 

presence of generalizing words and homogeneous objects is also 

typical. 

Older 

Preschool 

Simple sentences still predominate, but there is an increase in 

extended constructions with homogeneous elements, use of 

generalizing words, and greater length of both simple and complex 

sentences. Children also begin to master nearly all conjunctions and 

the rules for their use. 

 

In the middle preschool age, children’s speech becomes more enriched: 

simple sentences become more structurally diverse, and constructions with 

homogeneous parts of the sentence begin to appear. During this period, children 

actively incorporate generalizing words and additions with homogeneous 

components into their speech. 

In the speech of older preschoolers, there is a notable increase in the number 

of extended sentences with homogeneous elements and generalizing words, as well 

as an overall growth in the length of both simple and complex sentences. By the 

end of the preschool period, the child has mastered nearly all conjunctions, 

although simple sentences still play a dominant role in their speech. 
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The leading method for developing dialogic and conversational speech in 

everyday life involves communication between the educator and the children. 

These conversations can be both group-based and individual. 

The main methods for developing children's speech in preschool education 

institutions, as identified by the authors [7], include: 

1. Didactic games and exercises. Polylogue involves discussing a 

problematic question with the participation of several individuals, including 

children. 

Conversation is a structured dialogue on a specific topic in which the educator asks 

questions and children respond. 

2. Instruction in descriptive storytelling. This approach focuses on the 

logical description of the characteristics of objects, phenomena, or events using 

techniques such as describing toys or real objects, analyzing pictures, making 

comparative descriptions, and engaging in verbal games like “Guess the riddle.” 

3. Storytelling based on narrative pictures. Conducted during lessons, this 

method involves using pictures that children are already familiar with from 

previous activities. 

4. Storytelling from personal experience. Children share real events they 

have experienced or taken part in. 

5. Creative storytelling. Depending on the source of the plot, stories are 

divided into two groups: those based on visual materials (e.g., stories about toys, 

storytelling based on images), and those based on verbal prompts (e.g., stories 

using keywords, composing fairy tales). 

6. Instruction in retelling literary works. In this method, children 

independently reproduce the content of familiar stories or fairy tales. 

These methods contribute to the development of children's speech by 

utilizing a variety of approaches and tasks. 
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Abstract. This article presents an epidemiological analysis of survival rates 

among patients with rectal cancer (RC) in Rivne Oblast, Ukraine, over the period 

2017–2023. The aim of the study is to evaluate one-year and five-year survival as 

key indicators of the effectiveness of oncological care at the regional level and to 

identify relevant trends and challenges in providing medical services to patients 

diagnosed with RC. The analysis is based on official statistical data, particularly 

regional oncological reporting, and includes comparisons between regional and 

national indicators. A detailed breakdown of survival dynamics across cities and 

districts of the oblast was conducted. Significant variations in short-term (one-

year) and long-term (five-year) survival across territorial units were observed, 

which may reflect disparities in access to specialized care, insufficient oncological 

training among family physicians, and the consequences of healthcare system 

reforms, including staff restructuring and decentralization. 

The article also includes a review of recent scientific publications 

confirming the critical role of disease stage, timeliness of diagnosis, and continuity 

of care as key determinants of survival in colorectal cancer. Contemporary 

approaches to risk stratification—such as the use of artificial intelligence and 

multimodal data analysis—are discussed as promising strategies for adaptation in 
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national healthcare settings. The findings underscore the urgent need to strengthen 

the primary care sector, reintroduce systematic oncological follow-up practices, 

improve cancer vigilance among general practitioners, and develop effective 

screening programs. The results presented may serve as a foundation for 

enhancing regional policies aimed at the prevention and treatment of malignant 

neoplasms. 

Keywords: Rectal cancer, survival analysis, epidemiology, Ukraine, 

colorectal cancer, cancer statistics, oncological care, regional health systems. 

 

Problem Statement. Rectal cancer (RC) remains one of the leading causes 

of cancer incidence and mortality worldwide. According to GLOBOCAN data, RC 

ranks among the top ten most prevalent malignant neoplasms globally, occupying 

the eighth position in terms of annual new cases, with over 729,000 diagnoses 

recorded each year. Simultaneously, it is a major contributor to cancer-related 

mortality, ranking tenth among the causes of death from malignancies and 

accounting for more than 343,000 deaths annually [5, 6]. Despite significant 

advances in the diagnosis and treatment of colorectal cancer, patient survival rates 

remain highly dependent on the stage at which the disease is detected, the 

timeliness of medical consultation, and the overall effectiveness of the healthcare 

services provided [3, 4, 9]. 

In Rivne Oblast, as in other regions of Ukraine, fluctuations in both one-year 

and five-year survival rates among patients with rectal cancer have been observed. 

These indicators can serve as markers of the effectiveness of regional oncology 

services, helping to identify hidden challenges in the organization of early 

diagnosis, follow-up monitoring, and access to specialized care. 

The study of survival-related epidemiological trends in recent years makes it 

possible not only to assess the dynamic changes in the current situation but also to 
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identify the key socio-medical determinants influencing cancer treatment 

outcomes. Therefore, conducting a comprehensive analysis of survival indicators 

among patients with rectal cancer in Rivne Oblast for the period 2017–2023 is both 

timely and necessary for improving regional cancer control programs. 

Analysis of Recent Studies and Publications. Modern epidemiological and 

clinical studies confirm the critical role of diagnostic stage in determining survival 

outcomes in rectal cancer (RC). According to a report by the American Cancer 

Society, the five-year relative survival rate is 91% for patients with localized 

disease but drops sharply to 14% in metastatic cases. Although overall mortality 

from colorectal cancer (CRC) in the United States is declining, the proportion of 

advanced-stage diagnoses is increasing, partly due to demographic shifts and 

unequal access to screening services [2]. 

A key focus of contemporary research lies in assessing the impact of tumor 

localization and stage on survival. Using Bayesian modeling, Alinia et al. (2024) 

demonstrated that patients diagnosed with early-stage colon cancer exhibit 

significantly better outcomes in both pre- and post-recurrence periods compared to 

other subgroups [1]. These findings highlight the importance of early detection of 

colonic tumor localizations and support a stratified clinical management approach 

based on the anatomical form of cancer. 

Deep learning technologies are opening new avenues for risk stratification 

and determining the suitability of adjuvant treatment. The CRCNet model, 

developed by Xingyu Li and colleagues, uses histological (H&E) images to 

classify patients into high-, medium-, and low-risk groups. The study revealed that 

only high-risk patients significantly benefit from adjuvant chemotherapy, with a 

hazard ratio (HR) of 0.2 (95% CI: 0.05–0.65; P=0.009) in the TCGA cohort. No 

statistically significant therapeutic effect was observed in the medium- and low-

risk groups [4]. 
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In addition to prognostic models, screening tools play a pivotal role. For 

instance, ColonScopeX is a novel multimodal early detection system that integrates 

clinical, laboratory, and metadata (e.g., age, BMI, comorbidities, medications) to 

identify early-stage CRC. The system demonstrates a diagnostic accuracy range of 

80–95% at stage I, bringing it closer to the standards of personalized medicine 

[11]. Moreover, this approach offers a cost-effective alternative to high-expense 

techniques such as circulating tumor DNA (ctDNA) analysis or mass spectrometry. 

Regarding the treatment of patients with stage IV CRC, Monahan et al. 

report that despite a generally poor prognosis, advancements in systemic therapy—

particularly immunotherapy—and metastasis-directed surgery (e.g., for liver and 

lung lesions) have improved two-year survival from 21% in the 1990s to 37% by 

2015. Nevertheless, the majority of patients are not candidates for radical resection 

at diagnosis. In such cases, palliative interventions, including stenting and bypass 

anastomoses, are used to enhance quality of life and minimize complications [7]. 

Healthcare system reform in Ukraine, with its emphasis on strengthening the 

primary care level, led to the elimination of district oncologist positions, 

transferring their responsibilities to general practitioners—family doctors. In 

practice, this often resulted in incomplete execution of oncology follow-up tasks 

due to insufficient training of family physicians in oncologic care. Consequently, 

the quality of dispensary observation and post-treatment monitoring declined. As a 

result, a significant proportion of patients were lost to follow-up, preventing timely 

detection of recurrences and reducing the overall quality of long-term medical 

support for RC survivors [8]. 

In conclusion, the synthesis of scientific data affirms that early diagnosis, 

innovative risk stratification methods, and effective screening strategies are key 

drivers in improving CRC survival outcomes. The study of regional trends—

particularly survival indicators in Rivne Oblast—provides valuable insight into the 
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real-world impact of medical interventions and administrative decisions within the 

context of Ukraine’s healthcare system. 

Aim and Objectives. The study focuses on analyzing the dynamics of one-

year and five-year survival rates among patients with RC in the region over a 

seven-year period. The main objectives of the research include the assessment of 

survival statistics, identification of structural changes and trends throughout the 

specified timeframe, and comparison of the regional results with nationwide data. 

Presentation of the Main Material.  In the course of the study, statistical 

data on the incidence and survival of patients with rectal cancer (RC) in Rivne 

Oblast for the period 2017–2023 were collected and analyzed. The primary focus 

was placed on one-year and five-year survival rates, their dynamics, and changes 

observed throughout the study period (Tables 1 and 2). 

 

Table 1. Did not survive one year among newly diagnosed cases of rectal 

cancer, 2017–2023 (%) 

 

Administrative 

territory 

2017 2018 2019 2020 2021 2022 2023 

Сities 

Dubno 20,0 50,0 25,0 50,0 11,1 - 33,3 

Ostroh 25,0 25,0 50,0 - 50,0 - 25,0 

Rivne 22,4 11,5 20,7 21,3 19,0 13,5 23,9 

Districts 

Varash 29,4 23,8 35,2 31,2 15,4 33,3 20,0 

Dubno 16,0 28,6 25,0 38,1 24,1 21,0 24,0 

Rivne 25,0 22,8 26,0 23,1 21,5 14,2 21,0 

Sarny 17,8 17,9 19,0 13,0 15,0 12,5 20,0 

By region 23,0 23,1 25,6 23,2 21,0 15,6 21,2 

Ukraine 27.6 25,4 24,6 25,0 22,2 22,2 21,8 
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Table 2. Five-Year Survival of the Adult Population in Rivne Oblast, 2017–

2023 

 

Administrative 

territory 

2017 2018 2019 2020 2021 2022 2023 

Сities 

Dubno 55,5 52,3 57,1 57,1 63,2 60,7 65,9 

Ostroh 45,4 55,5 61,9 64,0 60,0 62,9 62,5 

Rivne 51,6 52,9 53,7 54,5 53,2 55,8 57,8 

Districts 

Varash 37,6 39,2 50,0 55,0 62,0 55,0 52,1 

Dubno 51,5 50,3 53,9 54,5 57,8 56,2 61,3 

Rivne 54,6 53,9 53,6 55,5 56,0 56,9 57,7 

Sarny 47,4 53,9 50,8 47,7 47,9 49,3 51,0 

By region 52,4 52,9 53,0 54,5 55,8 55,9 57,0 

Ukraine 55,8 57,0 56,7 58,0 59,2 60,3 61,8 

 

The presented data provide a detailed picture of the short- and long-term 

survival dynamics of adult patients diagnosed with rectal cancer in Rivne Oblast 

from 2017 to 2023. Table 1 focuses on one-year mortality among newly diagnosed 

patients, while Table 2 presents five-year survival rates, both at the regional and 

national levels. 

In terms of one-year survival, the data indicate a gradual but inconsistent 

improvement across the region. The average percentage of patients in Rivne Oblast 

who did not survive one year after diagnosis declined from 23.0% in 2017 to 

21.2% in 2023. This generally aligns with the national trend, where the 

corresponding indicator decreased from 27.6% to 21.8% over the same period. 

However, the internal dynamics within the oblast show considerable variation by 

district and municipality. 

For example, the city of Dubno experienced significant fluctuations: in 2018 

and 2020, the share of patients who died within a year reached a striking 50.0%, 

while in 2021 it fell sharply to 11.1%, only to rise again to 33.3% in 2023. Such 
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volatility could reflect differences in access to prompt treatment, changes in 

healthcare personnel, or disruptions in data reporting. Ostroh also showed 

instability, with missing data in 2020–2022 and a sudden peak of 50.0% in 2021, 

followed by a drop to 25.0% in 2023. Rivne city, in contrast, exhibited more 

consistent and favorable trends, with one-year mortality declining from 22.4% in 

2017 to a low of 13.5% in 2022, although a slight uptick to 23.9% occurred in 

2023. This may reflect both higher-quality oncology services and better continuity 

of care available in the regional center. 

Among the districts, patterns were similarly mixed. Varash district, for 

instance, saw mortality fluctuate from a high of 35.2% in 2019 to just 15.4% in 

2021, ending at 20.0% in 2023. Dubno district showed a steady rise from 16.0% in 

2017 to 24.0% in 2023. The Rivne and Sarny districts demonstrated modest 

improvements, both ending in 2023 with 21.0% and 20.0% mortality, respectively. 

Overall, while some progress is evident, these numbers suggest persistent 

disparities in early intervention and primary care follow-up between urban and 

rural settings. Moreover, the lack of complete data in several entries, particularly in 

smaller municipalities, highlights systemic challenges in medical documentation 

and cancer registry maintenance. 

Turning to five-year survival outcomes, the picture becomes more 

optimistic. According to Table 2, Rivne Oblast showed a clear positive trend, with 

average survival rising from 52.4% in 2017 to 57.0% in 2023. Although still 

slightly behind the national average (which improved from 55.8% to 61.8% over 

the same period), the regional data reflect gradual improvements in cancer 

treatment effectiveness, post-treatment follow-up, and patient retention within 

oncology care systems. 

In the cities, Dubno emerged as a leader in long-term survival outcomes, 

increasing from 55.5% in 2017 to 65.9% in 2023 — surpassing even the national 
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average. Ostroh also demonstrated a notable improvement, from 45.4% to 62.5%, 

which may reflect intensified efforts in post-treatment monitoring or improved 

healthcare infrastructure. Rivne city, with consistently high performance, rose from 

51.6% in 2017 to 57.8% in 2023, confirming its status as the region’s strongest 

oncology hub. 

In the districts, results were more heterogeneous. The Dubno district 

improved substantially, from 51.5% to 61.3%, and Rivne district showed stable 

growth from 54.6% to 57.7%. Sarny and Varash districts, however, showed more 

limited progress, with Sarny increasing only slightly from 47.4% to 51.0% and 

Varash reaching 52.1% in 2023 from a low base of 37.6% in 2017. These 

variations likely reflect differences in resource allocation, oncology specialist 

availability, patient awareness, and access to post-treatment surveillance. 

Together, the data from both tables underscore several key conclusions. 

First, early mortality remains a concern, particularly in less urbanized areas where 

systemic barriers to timely diagnosis and follow-up persist. Second, five-year 

survival has improved steadily across the region, though progress is uneven and 

highlights the importance of sustained oncological infrastructure investment, 

especially at the district level. Finally, better integration between primary care 

(which often lacks the capacity for oncological oversight) and specialized services 

is necessary to ensure long-term continuity of care and to prevent loss to follow-up 

— a problem hinted at by the elevated one-year mortality in certain localities. 

Сonclusions. As a result of the conducted epidemiological analysis, a 

positive trend in five-year survival among patients with rectal cancer in Rivne 

Oblast was observed over the period 2017–2023, indicating a gradual improvement 

in the effectiveness of oncological care in the region. At the same time, one-year 

survival, although generally increasing, remained unstable across certain districts 

and municipalities, which may be attributed to unequal access to medical services, 
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personnel shortages, and the limited capacity of the primary healthcare system to 

perform effective oncological follow-up. The identified territorial disparities in 

survival indicators underscore the need to enhance inter-level coordination within 

the healthcare system and to restore a functional system of oncological dispensary 

supervision. The findings support the relevance of implementing regional 

screening programs aimed at the early detection of colorectal cancer, as well as 

increasing oncological vigilance among general practitioners. A comprehensive 

assessment of survival rates not only allows for an objective evaluation of the 

epidemiological situation but also reveals systemic weaknesses in the organization 

of oncological care, forming a foundation for the development of more effective 

regional health policies. 
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Abstract. This article presents a comprehensive epidemiological analysis of 

the patterns and trends in the late diagnosis of rectal cancer (RC) in the Rivne 

region of Ukraine during the period from 2017 to 2023. Utilizing data sourced 

from the National Cancer Registry of Ukraine, the study evaluates the frequency of 

RC detection at advanced stages—specifically stages III and IV—within the 

administrative subdivisions of the region. The findings reveal a persistently high 

level of disease neglect, as evidenced by the substantial proportion of cases 

identified at late stages. In 2023, 33.1% of new RC cases in the Rivne region were 

diagnosed at stage III, while 20.0% were detected at stage IV, both surpassing 

national averages of 30.1% and 23.0% respectively. Of particular concern is the 

marked rise in late-stage diagnoses in the city of Rivne, where stage IV incidence 

surged from 3.8% in 2017 to 16.3% in 2023—an increase of over 428%. 

The research identifies several systemic factors contributing to these adverse 

outcomes. Among them are insufficient oncological vigilance among family 

physicians, the absence of a structured regional screening system, disparities in 

access to diagnostic endoscopy across different areas, and a generally low level of 

oncological literacy among the population. These findings underscore the pressing 
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need for targeted interventions to address the challenges in early detection. Key 

recommendations include the development and implementation of localized 

colorectal cancer screening programs focusing on high-risk populations 

(particularly individuals aged 50 and older), the introduction of continuous 

medical education programs for primary care providers with an emphasis on early 

cancer detection, enhanced public education campaigns, and the upgrading of 

diagnostic infrastructure at the primary and secondary healthcare levels. 

Collectively, these measures aim to reduce the burden of advanced-stage rectal 

cancer and improve treatment outcomes across the region. 

Keywords: Late diagnosis; rectal cancer; epidemiological analysis; disease 

neglect; screening; oncological awareness; Ukraine; cancer care. 

 

Problem Statement. RC is one of the most common forms of malignant 

neoplasms globally. According to GLOBOCAN estimates for 2022, there were 

729,833 new cases of RC and 343,817 deaths from this disease worldwide. The 

epidemiological situation in Ukraine also mirrors global trends. According to the 

National Cancer Registry, in 2022, there were 6,307 newly diagnosed cases of RC 

and 2,994 deaths caused by the disease [2–4]. 

The treatment strategy is directly determined by the stage of the oncological 

process. It defines the extent and invasiveness of surgical intervention, which in 

turn affects the duration of the postoperative period and the nature of rehabilitative 

measures. The disease stage also dictates the dosage and duration of radiation 

therapy, the number of chemotherapy cycles and regimens, and the need for 

supportive pharmacological treatment—such as analgesics, detoxification agents, 

antiemetics, and vitamin-mineral complexes. Consequently, the later the cancer is 

diagnosed, the more complex, prolonged, and costly the treatment strategy 
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becomes, significantly reducing the patient’s chances of recovery and quality of 

life. 

In this context, identifying the level of late diagnosis of rectal cancer at the 

regional level is critically important, as is monitoring the dynamics of relevant 

statistical indicators through in-depth analysis. This approach helps not only to 

uncover key deficiencies in the healthcare system but also to develop effective 

intervention strategies aimed at improving the situation—specifically, by 

enhancing early detection mechanisms, increasing oncological vigilance among 

primary care physicians, and optimizing patient referral pathways. Timely 

adjustments in these areas will contribute to improved oncological care outcomes 

and increased survival rates for patients with RC. 

Analysis of Recent Studies and Publications. Modern epidemiological 

studies emphasize the critical impact of late diagnosis on survival outcomes in 

rectal cancer (RC). Several systematic reviews confirm that each 4-week delay in 

treatment increases mortality risk by 12%, with delays of 12 weeks raising this risk 

to 39%. This is especially relevant for asymptomatic patients, whose condition 

does not initially raise oncological suspicion [12]. 

Clinical data show that five-year survival rates for stage IV RC range 

between 10–13%, while in localized forms, survival exceeds 90%. Despite the 

availability of screening programs, up to one-third of patients in some regions still 

present with advanced-stage disease [11]. 

An epidemiological analysis of data from Martinique revealed that over 60% 

of RC cases are diagnosed at regional or metastatic stages, significantly reducing 

the feasibility of curative treatment [8]. 

A study published in Medicina noted an increased incidence of late-stage RC 

diagnoses among individuals over 50. Although younger patients have a lower 
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overall incidence, they often present with stage III or IV disease due to symptom 

underestimation and delayed specialist referrals [6]. 

A Taiwanese cohort study highlights the growing share of late-stage RC 

among individuals under 50, attributed not only to the lack of regular screening in 

this age group but also to insufficient physician awareness of cancer risk in 

younger populations [9]. 

Analysis of national databases in the United States revealed a persistently 

high rate of stage IV RC diagnoses, accounting for 20–25% of all cases, despite 

established screening systems and public awareness campaigns [10]. 

Within the framework of digital health transformation, the benefits of 

clinical decision-support tools were analyzed. It was found that electronic systems 

can reduce diagnostic delays and improve overall clinical outcomes [5]. 

The application of deep learning techniques, particularly the CRCNet model, 

demonstrated the efficacy of risk stratification and the selective benefit of adjuvant 

therapy. This enables the avoidance of overtreatment and improves individualized 

prognostic accuracy [7]. 

A review of survival data in RC confirms that 30–60% of diagnoses occur at 

stages III–IV. The primary contributing factors include delayed patient 

presentation, deficiencies in primary care, limited oncological training among 

general practitioners, and underdeveloped early diagnostic infrastructure [1]. 

Aim and Objectives. The aim of the study is to analyze the epidemiological 

trends in late diagnosis of RC in Rivne region by assessing the frequency of cases 

detected at stages III and IV over the period from 2017 to 2023. 

The main objectives include: collecting and systematizing statistical data on 

newly diagnosed RC cases in the region; determining the proportion of patients 

diagnosed at advanced stages; analyzing changes in the structure of late diagnosis 

during the study period; comparing regional indicators with national trends; and 
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identifying possible factors contributing to diagnostic delays, followed by the 

development of recommendations to improve the effectiveness of early detection 

and screening. 

Presentation of the Main Material. To achieve the stated objectives, 

comprehensive data collection and analysis were carried out regarding the 

detection of RC at stages III and IV, in accordance with the international TNM 

classification. The primary sources of information included official data from the 

National Cancer Registry of Ukraine and statistical reports from specialized 

medical institutions, covering the period from 2017 to 2023. Particular attention 

was paid to the regional aspect: data were collected both at the national level and 

for specific administrative units of Rivne region, including districts and cities of 

regional subordination. 

The gathered data were structured into summary tables (Tables 1 and 2), 

which enabled the visualization of RC detection rates at advanced stages, analysis 

of temporal trends, and identification of areas with the highest levels of diagnostic 

neglect. This approach allowed for the assessment of the effectiveness of 

healthcare institutions at the primary and secondary levels, identification of 

diagnostic process gaps, and the development of a foundation for further practical 

recommendations aimed at improving the regional oncological care system. 

The presented data offer an in-depth perspective on the patterns of late-stage 

rectal cancer (RC) diagnosis across the administrative territories of Rivne Oblast 

between 2017 and 2023. Table 1 highlights the detection rates of RC at stage III, 

while Table 2 reflects the proportion of patients diagnosed at stage IV. Both tables 

include yearly data and comparative percentages for 2023 relative to 2017, 

providing a valuable basis for assessing trends in late-stage cancer detection. 
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Table 1. Detection of Patients with Stage III Rectal Cancer (%), 2017–2023 

 
Administrative 

territory 

2017 2018 2019 2020 2021 2022 2023 Change 

from 

2017 to 

2023 

(%) 

Сities  

Dubno 100,0 37,5 25,0 22,2 25,0 100,0 14,3 14.3 

Ostroh 25,0 50,0 - 50,0 50,0 66,6 50,0 200.0 

Rivne 38,4 22,6 23,4 47,6 37,9 28,3 40,0 104.17 

Districts  

Varash 23,8 11,8 50,0 61,5 22,2 25,0 23,8 100.0 

Dubno 21,4 39,2 23,8 31,0 31,5 32,0 25,8 120.56 

Rivne 28,4 26,0 28,9 48,0 41,6 35,9 37,0 130.28 

Sarny 35,7 19,0 34,7 35,0 52,5 20,0 31,8 89.08 

By region 28,4 26,2 30,9 45,6 42,4 31,5 33,1 116.55 

Ukraine 20,9 21.8 23,7 24,6 26,6 27,7 30,1 144.02 

 

Table 2. Detection of Patients with Stage IV Rectal Cancer (%), 2017–2023 

 
Administrative 

territory 

2017 2018 2019 2020 2021 2022 2023 Change 

from 

2017 to 

2023 

(%) 

Сities  

Dubno - 37,5 50,0 33,3 25,0 - 28,6  

Ostroh 25,0 50,0 - - - - 50,0 200.0 

Rivne 3,8 9,4 17,0 14,2 15,5 15,2 16,3 428.95 

Districts  

Varash 19,0 5,6 12,5 7,7 11,1 20,0 33,3 175.26 

Dubno 7,1 10,7 19,0 17,2 10,5 14,2 19,3 271.83 

Rivne 9,8 13,4 16,5 14,7 10,8 14,0 18,9 192.86 

Sarny 7,1 9,5 21,7 10,0 8,3 16,0 13,6 191.55 

By region 10,2 11,8 18,2 14,2 11,0 14,7 20,0 196.08 

Ukraine 17,6 18.2 19,7 20,9 22,2 23,3 23,0 130.68 

 

From Table 1, which captures RC diagnosis at stage III, it is evident that 

several districts and cities in Rivne Oblast exhibit high and often inconsistent 

percentages of late-stage diagnosis over the seven-year period. For example, in 
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Sarnenskyi district, the proportion of RC detected at stage III remained 

consistently elevated, peaking at 52.5% in 2021 and still being at 31.8% in 2023, 

though lower than in previous years. In Rivne city, the data reflect significant year-

to-year variation, with a notable increase from 22.6% in 2018 to 47.6% in 2020, 

followed by a partial decline and stabilization. The Dubno and Ostroh 

municipalities show a unique trajectory: while Ostroh experienced a dramatic rise 

from 25.0% in 2017 to 50.0% in 2023, Dubno observed a sharp decline from 100% 

in 2017 to 14.3% in 2023, which suggests potential progress in early detection 

protocols or inconsistencies in data recording. 

Regionally, Rivne Oblast’s average proportion of stage III diagnoses 

increased from 28.4% in 2017 to 33.1% in 2023. Compared to the national trend—

where the Ukrainian average rose from 20.9% to 30.1% during the same period—

Rivne demonstrates a higher prevalence of advanced-stage diagnoses, implying 

delayed detection and potential systemic gaps in early screening. 

Table 2 provides further insight by detailing RC diagnoses at the most 

advanced stage—stage IV. Of particular concern is the situation in Rivne city, 

where the percentage escalated from 3.8% in 2017 to 16.3% in 2023, marking a 

428.95% increase. Similarly, Dubenskyi and Velykyi districts show an alarming 

rise in stage IV diagnoses over time, indicating an urgent need for earlier 

intervention. Notably, the overall regional percentage for stage IV detection rose 

from 10.2% to 20.0% in 2023, again surpassing the national trend, which increased 

more modestly from 17.6% to 23.0%. 

These statistics underline the systemic issue of late diagnosis across Rivne 

Oblast, especially when contrasted with national averages. The data suggest that 

while some municipalities may be improving, many others continue to struggle 

with high proportions of advanced-stage RC detection, highlighting significant 

regional disparities in diagnostic efficacy. 
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This pattern may be attributed to several key factors. First, insufficient 

integration of RC screening programs at the primary healthcare level remains a 

concern. Following healthcare reforms in Ukraine, the responsibilities of district 

oncologists were transferred to general practitioners, many of whom lack the 

specialized training required to effectively detect oncological diseases in early 

stages. This institutional change has likely contributed to reduced quality in 

monitoring and continuity of oncological care, especially post-treatment. 

Second, the absence of systematic population-wide RC screening 

programs—such as fecal immunochemical tests (FIT), colonoscopies for high-risk 

individuals, and public awareness campaigns—contributes to the diagnostic delay. 

Screening is often opportunistic rather than organized, leading to underutilization 

and late-stage presentation. The variation in stage III and IV detection rates 

between municipalities (e.g., 200% increase in Ostroh versus 14.3% decline in 

Dubno) further supports the hypothesis of uneven access to diagnostic 

infrastructure and preventive services. 

Third, socio-economic and logistical barriers also play a significant role in 

delayed RC diagnosis. Rural and peripheral districts may face limited access to 

endoscopic equipment and trained personnel, resulting in missed opportunities for 

early identification. Additionally, public awareness about RC symptoms and the 

importance of screening remains low, particularly in less urbanized communities. 

To address these challenges and reduce the burden of late-stage RC 

diagnosis, several strategic recommendations can be proposed. Firstly, reinstating 

and reinforcing the role of oncology-trained personnel at the district level is 

critical. Oncological care should not be relegated solely to general practitioners; 

instead, it requires a multidisciplinary approach supported by continuous education 

and specialization. 
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Secondly, a structured, population-based RC screening program must be 

implemented across the oblast, targeting individuals aged 50 and above, or earlier 

for high-risk groups. FIT testing, followed by colonoscopy for positive cases, 

represents a cost-effective and evidence-based approach that has demonstrated 

efficacy in international models. Thirdly, public health campaigns should be 

launched to raise awareness about RC symptoms and the importance of early 

testing, particularly in rural districts where delays are most pronounced. 

Finally, the collection and monitoring of cancer registry data must be 

standardized and regularly reviewed to ensure the quality, reliability, and 

completeness of epidemiological information. This would allow health authorities 

to identify hotspots of delayed diagnosis and tailor intervention strategies 

accordingly. 

In summary, the analysis of stage III and IV RC diagnosis data in Rivne 

Oblast reveals significant systemic challenges, including insufficient screening 

coverage, inadequate training of primary care providers, and disparities in access to 

care. Addressing these issues through targeted interventions—such as enhanced 

screening, public awareness, and healthcare professional training—will be 

essential in improving early detection and reducing mortality from rectal cancer in 

the region. 

Сonclusions. The results of the study revealed a consistently high rate of 

late-stage (Stage III and IV) RC detection in Rivne region throughout 2017–2023. 

Specifically, the proportion of Stage III RC cases increased from 28.4% in 2017 to 

33.1% in 2023, exceeding the national averages (20.9% in 2017 and 30.1% in 

2023). The highest levels of diagnostic delay were recorded in Sarny district (up to 

52.5% in 2021) and the city of Ostroh (50.0% in 2023). The detection rate of Stage 

IV RC rose from 10.2% in 2017 to 20.0% in 2023, again surpassing the national 

average, which was 17.6% in 2017 and 23.0% in 2023. Particularly concerning is 
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the trend observed in the city of Rivne, where the proportion of Stage IV diagnoses 

rose from 3.8% to 16.3%, marking an increase of over 428%. 

The analysis revealed a heterogeneous distribution of late diagnoses across 

districts, indicating local disparities in diagnostic organization. These issues are 

largely attributed to low cancer awareness among the population, the absence of 

systematic screening programs, insufficient training of primary care physicians, 

and poor integration of clinical pathways. 

In light of these findings, it is recommended to implement a regional 

screening program targeting individuals aged 50 and older, to provide oncological 

alertness training for family physicians, to enhance public awareness campaigns 

regarding RC symptoms, and to improve the technical infrastructure of outpatient 

facilities. These measures could significantly reduce the proportion of late-stage 

diagnoses and improve treatment outcomes. 
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1. ABSTRACT 

Background. Obesity, especially when it is rooted in childhood, poses 

complicated challenges that go beyond physical health and psychosocial 

wellbeing. While bariatric surgery has become an effective treatment for severe 

obesity, there are still many factors that influence long-term success that are not 
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fully understood. Childhood overweight and bullying experiences are becoming 

increasingly recognized as critical psychosocial elements that could have a 

significant impact on motivation, behavioral adherence, and the maintenance of a 

healthy lifestyle following surgery. Despite a growing interest, it is necessary to 

elucidate the extent to which early life negative experiences influence 

postoperative motivation and lifestyle changes. To develop comprehensive, patient-

centered interventions that address both physical and psychological barriers and 

facilitators to sustained weight loss, it is crucial to understand these influences. 

Objective. This article aims to investigate the profound influence of 

childhood overweight and bullying experiences on patients undergoing bariatric 

surgery, with particular emphasis on their motivation to adhere to lifestyle 

modifications and maintain weight loss in the long-term. The article examines how 

early adverse experiences could be either barriers or catalysts for behavioral 

change, which could have an impact on postoperative adherence, lifestyle 

restructuring, and overall success.  

An additional goal is to highlight the importance of early psychosocial 

interventions during the preoperative and postoperative phases, which could 

optimize long-term outcomes by reinforcing motivation, resilience, and mental 

wellbeing. The need for a holistic approach that incorporates psychological 

assessment and support into bariatric care protocols is underscored by this 

inquiry. 

Method. This qualitative and quantitative research following the topic of the 

Social Impact and Implications on the Bariatric Surgeon's Success in Israel, 

reviews data collected from 94 post-bariatric patients through a detailed 

questionnaire, supplemented by a comprehensive literature review focused on 

childhood overweight, bullying, and psychosocial predictors of weight 

management success. The questionnaire examines patients’ childhood experiences 
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with overweight and bullying, along with current levels of motivation, behavioral 

adherence, and lifestyle changes post-surgery. The literature review synthesizes 

research findings pertaining to childhood adverse experiences, their psychological 

sequelae, and their influence on adult health behaviors, particularly in the context 

of surgical weight loss interventions. The aim of this methodological approach is 

to uncover correlations between childhood experiences and postoperative 

motivation, as well as to identify potential intervention points for enhancing long-

term success. 

Results. According to preliminary findings, there is a slight but statistically 

significant correlation between childhood overweight and bullying experiences 

and postoperative motivation and lifestyle maintenance. Specifically, patients 

reporting early negative experiences tend to exhibit higher levels of motivation, 

possibly driven by a desire to convert past vulnerabilities into resilience, or by 

prior hardships that foster a determined approach towards health behavior 

changes. Some individuals report that childhood experiences prevent them from 

adhering to lifestyle recommendations consistently, possibly due to entrenched 

psychological patterns or unresolved emotional trauma. These findings suggest a 

nuanced relationship where childhood trauma can act as both a motivator and a 

barrier, emphasizing the importance of personalized psychological support in 

postoperative care. 

Conclusion. The influence of childhood overweight and bullying experiences 

on motivation and lifestyle maintenance following bariatric surgery is known, but 

the strength and nature of this relationship vary among individuals. The current 

study emphasizes the significance of these early life experiences in shaping 

postoperative psychosocial dynamics. To better comprehend these complex 

interactions, it is necessary to conduct more extensive research that involves 

larger cohorts, longitudinal designs, and tailored intervention strategies. Bariatric 
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surgery success could be enhanced by implementing targeted psychological 

screening and support during preoperative assessments to improve motivation 

levels, adherence to lifestyle changes, and sustainability of weight loss. 

Keywords: Obesity surgery, Overweight surgery, Bariatric surgery, Weight 

loss Psychosocial predictors, Psychological treatment, Mental wellbeing, Mental 

health, Behavioral disorder 

 

2. INTRODUCTION. Over the past few decades, obesity has become a 

global health epidemic, with its prevalence increasing dramatically. Nearly 60% of 

adults and one in every three children in the European region are affected by 

overweight and obesity (WHO EUROPEAN REGIONAL OBESITY REPORT, 

2022).  

The association between childhood overweight and obesity and long-term 

health complications, such as type 2 diabetes, cardiovascular diseases, and 

psychosocial difficulties, is particularly concerning. Childhood obesity is expected 

to increase by 60% in the next decade, and the medical costs associated with 

obesity are expected to exceed $1 trillion by 2025 (Merino, 2021).  

Beyond the physical health risks, one of the most distressing aspects of 

childhood overweight is exposure to bullying and peer victimization, which can 

significantly impact psychological wellbeing, leading to issues such as low self-

esteem, body dissatisfaction, and social stigmatization (Pfluger, V. et al. 2022). 

Israel is among the developing countries with a high obesity rate (over 30kg 

in average weight), with 29% of women being obese and 26% of men being obese 

(Almino Ramos, et al. 2019), and is also one of the top countries in the OECD 

countries in terms of the number of bariatric surgeries and repeat surgeries relative 

to the population (Wendy A. et al. 2022). 
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Obesity can be attributed to many factors, including genetics, mental health 

status, culture (such as traditional hospitality), social environment, and self-care 

attention (Lital Keinan-Boker, 2005). 

In adulthood, obesity often worsens, requiring effective interventions such as 

bariatric surgery in severe cases. Bariatric procedures have demonstrated 

remarkable efficacy in promoting significant weight loss and improving metabolic 

health (Henry Buchwald, et al., 2004). However, long-term success does not solely 

depend on the surgical intervention itself, but also critically links to behavioral, 

psychological, and social factors.  

It is known that up to 20-30% of patients may regain significant weight 

within 2 to 5 years after surgery, however in Israel the numbers are much higher, 

more than 60% regain their weight back within 4 years in average (State 

Comptroller's Office, 2019). The differences are significant, which should be 

reviewed and researched to determine why the rates are so high in Israel and what 

the main factors that lead to those findings. 

Also, it was found that the number of repeat operations in Israel is one of the 

highest in the world, with around 1 in 6 operations. The State Comptroller's Office 

reports that it is around 17% compared to the global average of only about 7%. 

The key to sustained weight management after surgery is motivation, 

adherence to lifestyle changes, and mental resilience. Following a large scale of 

study of more than 6,000 WW participants that lost more than 50 pounds on 

average and kept it for more than three years revels for the first time what helped 

weight loss maintainers to maintain their weight loss and succeed. Patients who 

have maintained positive mental attitudes and more optimistic outlooks towards 

weight loss and the journey generally experience better long-term outcomes after 

bariatric surgery (Suzanne Phelan, 2022).  
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Having said that, limited research has explicitly examined how these early 

life experiences affect post-operative behavioral adherence and overall outcomes, 

understanding the influence of childhood overweight and bullying on motivation 

and lifestyle maintenance is essential for developing holistic, patient-centered 

support approach. 

Following my PhD studies in Psychology which I study the impact level of 

the community on the Bariatric patient decisions and healing process, during the 

personal interviews I was exposed to an interesting information which may be 

identified a possible link between the level of motivation to maintain long-term 

results after the Bariatric surgery to childhood overweight and bullying.  

 

3. CHILDHOOD OVERWEIGHT 

3.1 Background. Childhood overweight and obesity have risen sharply over 

the past few decades, with 1 in 3 children in the WHO European Region affected 

by overweight and obesity (WHO EUROPEAN REGIONAL OBESITY REPORT, 

2022). Childhood obesity is expected to increase by 60% in the next decade, and 

the medical costs associated with obesity are expected to exceed $1 trillion by 

2025 (Merino J. 2021). 

Early-life overweight is associated with a range of psychosocial 

consequences, including social exclusion, teasing, and diminished self-esteem 

(Alvina R, et al., 2021). Studies have established a strong link between childhood 

overweight and adult obesity, mediated by behavioral, environmental, and 

psychological factors (Alvina R, et al., 2021). Early life experiences can lead to 

health challenges that will persist into adulthood, which can complicate weight 

management and psychological wellbeing. 

3.2 Bullying and Overweight. Research consistently shows that overweight 

children are more frequently targeted by peers for bullying and social 
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stigmatization. Victimization due to obesity is associated with mental health 

outcomes, including increased risks for depression, anxiety, and low self-esteem. 

The long-term experience of social rejection can cause adaptive negative strategies, 

such as emotional eating, that further contribute to weight gain and health 

deterioration. 

Furthermore, bullying experiences have been linked not only to immediate 

mental distress but also to persistent body dissatisfaction and social withdrawal 

into adulthood. (Rebecca M. Puhl, 2007). 

4. MENTAL FACTORS IN BARIATRIC OUTCOMES. Successful 

long-term weight management after bariatric surgery is influenced by numerous 

psychological factors. Motivation, self-efficacy, and following lifestyle 

modifications are key factors in predicting outcomes after undergoing a Bariatric 

procedure (Sandra Jumbe, 2017).  

Higher levels of motivation and confidence in one's ability to change 

behaviors, components of self-efficacy, are associated with better adherence to 

diet, exercise, and recommendations (Pratt, G.M., 2006). Depression and anxiety 

can hinder motivation and sabotage behavioral efforts, which can lead to weight 

regain (Alvina R. 2021).  

Psychological assessments and interventions targeting these factors are 

increasingly recognized as integral components of comprehensive bariatric care 

(Nicola Di Lorenzo, 2020). For instance, the European Association for Endoscopic 

Surgery (EAES) shared clinical practice guidelines on bariatric surgery, which 

endorse the importance of a collaborative approach that focuses both on medical 

and psychological aspects. In order to ensure the success of the treatment and 

ensure the overall wellbeing and wellbeing of patients, it is recommended to 

provide mental support after surgery (Nicola Di Lorenzo, 2020). 
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5. LONG-TERM MAINTENANCE. Several psychosocial predictors of 

sustained weight loss or relapse following bariatric surgery have been identified by 

longitudinal studies. Success that lasts longer is linked to a positive psychological 

outlook, strong social support, and high self-efficacy. Conversely, unresolved 

psychological issues, such as depression or unresolved childhood trauma, have 

been linked to higher rates of weight regain (Mette S. Nielsen., 2020).  

Understanding these predictors can help to design pre-evaluation interventions that 

promote long-term success and minimize relapse. 

6. STUDY METHODS AND APPROACH. In Israel, research was 

conducted on post-surgical procedures after a comprehensive survey and one-on-

one interviews.  

Two channels were employed to conduct the research. Channel 1 - Quantity 

questioner is aimed at adult bariatric surgical patients who are part of a bariatric 

social group. Channel 2 has a qualitative questioner who conducts one-on-one 

interviews.  

The Online quantity survey approach was a convenient way for me to 

approach a specific domain, and participants were able to respond quickly and at 

their convenience. In addition, the online survey concept allows participants to 

complete the survey in multiple sessions, similar to a paper-based survey, but with 

a more efficient and environmentally friendly approach.  

6.1 Participants. The study involved 94 participants who had bariatric 

surgery, with 70% of the participants being mostly female. Almost the same 

numbers when we look at the overall number of bariatric surgeries performed in 

Israel. 

6.2 Data Analysis & Results. The research hypotheses were tested in two 

stages, Pearson correlations and partial correlations, and through a series of 
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hierarchical regressions that group all the variables based on their 

interrelationships with each other. 

The participants answered a series of questions on the subject of bariatric 

surgery, one of which was about awareness of risks. Most participants (70.2%) 

indicated that they had a high level of awareness and understood the risks involved 

in the surgery (even death), even though this surgery is not defined as an 

emergency surgery in the medical world, and only 15% of all subjects indicated 

that they were aware to a little extent or not at all. 

The findings indicates that most of the participants (64.9%) were overweight 

in their youth, even the fact that 60.7% stated that they were moderately to heavily 

active in sports, and 85.1% of the participants were  bullied because of their weight 

when they were younger.  

However, 84% of the participants indicates that it is very challenging to 

maintain a healthy lifestyle and 60.6% of the participants indicates that they are 

still struggling to adopt a healthy lifestyle after bariatric surgery which lead that 

only 46.8% are able to maintain their goal weight. Which leads to great wonder 

because the assumption is that obesity and bullying during youth will increase 

motivation for success after gastric bypass surgery and make the process easier. 

The sources of motivation to maintain the results of the surgery are diverse, 

with 91% citing the improved shopping experience of small-sized clothing, 84%-

89% citing physical and mental feelings (self-confidence/self-esteem) as a source. 

81% cited longevity as a motivation to maintain the results, while 70% of all 

subjects cited social relationships as a source of family, friends, coworkers, or 

relationships. 

6.3 Interpretation of Findings. One of my research hypotheses include a 

set of relationships that suggested that childhood experiences in the context of 

weight are positively related to the success of the process , mental and behavioral 
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changes, and relationships with family and friends. The more negative the 

childhood experiences in the context of weight were, the greater the success in the 

process  . The first research hypothesis It included a set of relationships that 

suggested that childhood experiences in the context of weight were positively 

related to the success of the process, mental and behavioral changes. The more 

negative the childhood experiences in the context of weight were, the greater the 

success in the process, and the greater the mental and behavioral changes. 

To examine the model as a whole, the correlations between the independent 

variables such as childhood experiences due to overweight and the dependent 

variable such as motivation to maintain weight, were examined, minus the 

mediating variables (success of the process, mental and behavioral changes, family 

and social relationships).   

The findings show that there is no significant correlation between childhood 

weight experiences and the success of the process and mental behavioral changes, 

contrary to what was hypothesized. 

6.4. Limitations. Despite the valuable insights, my study has several 

limitations which need to be thoroughly reviewed. I do believe there is a strong 

correlation between childhood overweight and bullying for maintaining high level 

of motivation after undergoing the overweight surgery, however, to overcome 

these limitations and deepen understanding, future research should focus on 

conducting research and longitudinal studies to clarify pathways between 

childhood bullying and weight outcomes and the ability to maintain results after 

bariatric intervention.  

CONCLUSION. As of today, Bariatric surgery may be the most effective 

medical treatment option to lose weight in the short term, however in the long-term  

success depends on a variety of factors linked with an individual's life and 

behavior.  
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Maintaining a balanced mental and physical health is essential for a fulfilling 

and healthy life after bariatric surgery. To stay healthy, it's important to know how 

to balance life, take breaks, and let our brain rest and recharge.  

The emotional aspects after bariatric surgery can be complex. The emotional 

well-being of bariatric patients plays a significant role in their physical health, 

long-term weight management, and overall quality of life. By understanding what a 

bariatric patient experienced during their youth, it can help bariatric patients 

achieve their goals and live healthier, happier lives, allowing them to maintain 

results for many years to come. 

Despite the extensive research on childhood obesity, bullying, and exploring 

how early life experiences, particularly childhood overweight and victimization, 

directly influence motivation and behavior (Alvina R. et al., 2021), limited 

longitudinal studies have examined whether psychosocial trauma from childhood 

exerts a lasting impact on adult motivation, adherence to lifestyle changes, and 

long-term weight maintenance after surgical intervention. The development of 

personalized, psychologically informed support strategies for bariatric patients 

with complex psychosocial histories requires addressing this gap. 

There should be increased efforts towards providing psychological support, 

recognizing the complexity and uniqueness of bariatric surgery. A more holistic 

intervention, considering not only physical aspects, but also emotional ones. 

Increasing psychological support and self-education is vital, taking into 

account both physical and emotional aspects, resulting in a more holistic approach. 
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1. Abstract. The purpose of this article is to advocate for a comprehensive 

re-evaluation of fitness training programs that are specifically tailored for 

bariatric patients, with the objective of optimizing health outcomes and facilitating 

sustainable lifestyle changes.  

Understanding the limitations of traditional aerobic-centric approaches on 

the body recovery after undergone the Bariatric surgery, the proposed framework 
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introduces the BariLifestyle® BariFit methodology, which emphasizes a strategic 

focus on balance, core stability, and resistance training over sole reliance on 

aerobic exercises.  

The rationale stems from accumulating evidence that resistance and 

functional training yield superior long-term benefits for weight management, 

musculoskeletal health, and psychological wellbeing, elements crucial for bariatric 

patients undergoing significant physiological transformations.  

The article emphasizes the importance of behavioral change as a 

fundamental component of effective intervention and emphasizes the need for 

meticulously designed program structures that fit the unique physiological and 

psychological considerations of this population. To overcome common barriers 

such as limited mobility, post-surgical limitations, and emotional challenges, it is 

crucial to prioritize gradual progression, tailored intensity, and safety. Core 

stability and balance training is integrated to enhance proprioception, reduce fall 

risk, and promote functional independence, which are important for recovery and 

quality of life. 

Furthermore, this approach recognizes the complex interplay between 

physiological adaptations post-surgery, such as changes in metabolism, muscle 

mass, and set-point regulation, and behavioral patterns. The BariLifestyle® 

BariFit methodology is designed to promote long-term health resilience and 

adherence by using evidence-based principles from sports science, nutrition, and 

behavioral psychology. The aim of this paradigm shift, which is to shift from 

aerobic dominance to a multi-faceted, efficiency-driven regime, is to address 

persistent challenges in post-bariatric care, ultimately leading to sustained weight 

maintenance, improved mental wellbeing, and enhanced functional capacity. 

The evolution of bariatric rehabilitation is aided by the proposal of an 

integrated, realistic, and scientifically grounded fitness framework that satisfies 
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the physiological, psychological, and practical realities confronted by patients. 

The aim of this methodology is to redefine post-surgical fitness paradigms by 

focusing on minimizing time investment with high results, ensuring that weight loss 

and health improvements are not only achievable but sustainable in the long run. 

Keywords: Obesity surgery, Overweight surgery, Bariatric surgery, Weight 

loss psychological predictors, Pre and Post Bariatric Psychological Treatment, 

Mental wellbeing, Mental health, and Behavioral Disorders, Bariatric fitness  

 

2. Introduction. Obesity has become a global health epidemic over the past 

few decades, with nearly 60% of adults and one in every three children in the 

European region affected by overweight and obesity. Achieving long-term health 

and wellbeing is a significant challenge within modern lifestyles characterized by 

busy schedules and competing priorities, especially for those who are overweight 

(WHO European regional obesity report, 2022). 

It seems that mostly of the Bariatric patients predominantly focus on aerobic 

fitness approaches; however, many bariatric patients face limitations in engaging 

with fitness activities due to their size and body limitations, leading to a need for 

alternative training modalities (Alice Bellicha, 2021). 

This article proposes a different approach that focuses on balance, core 

training, and weight resistance for individuals who are preparing for bariatric 

surgery and seeking weight management afterwards.  

The BariLifestyle® BariFit method is a practical, structured solution that 

promotes consistent exercise habits with minimal time investment, resulting in 

increased adherence and results, especially for post-bariatric patients. 

3. Background. Traditional bariatric fitness programs that largely focus on 

aerobic exercise have shown limited success in achieving sustainable weight loss, 

according to existing research (Sweeney, G. et al. 2021). Studies also show 
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positive outcomes from resistance training, which incorporates weight training. 

This not only improves muscle mass but also facilitates long-term weight 

maintenance by increasing the body's metabolic rate. (Williams et al. 2020). 

Maintaining muscle mass and toning after gastric bypass surgery are 

complex procedures (Sweeney, G. E., et al. (2021), that require significant 

cognitive, behavioral and physiological changes in the trainee (Pratt & Porries, 

2006). 

Rapid weight loss can induce several physiological changes that affect 

different systems within the body. Initially, there is a change in the body's 

equilibrium point: muscles that were responsible for supporting the body in 

previous conditions are gradually replaced by other muscle groups to take over this 

role. However, the speed of weight loss often prevents these new muscles from 

adequately strengthening (Sandro H Mendes., et al. (2013). In addition, losing 

weight isn't just about losing fat tissue, but also about losing proteins, which can 

result in a significant decrease in muscle mass (Dennis T Villarea et al., 2012). 

Balance training is vital in promoting functional mobility, which improves 

the neuro-physical function of the body, reduces the risk of falls due to overweight, 

and improves safety and independence (Tsang et al. 2019).  

In the realm of health behavioral change, understanding the body's setpoint 

mechanisms, which are homeostatic controls that regulate body weight, 

temperature, and other physiological variables, is crucial (Harris R.B. 1990). 

Physical activity specialized approaches are necessary for post-operative bariatric 

patients due to unique challenges such as metabolic adaptations, diminished 

physical capacity, and psychological hurdles (Afaf Mohamed, et al. 2020). 

4. The Importance of Balance Training. Balance training provides 

numerous physical and psychological benefits, especially for individuals with 

bariatric conditions. Improved balance reduces the risk of falls and enhances 
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overall coordination (Tsang et al. 2019). Key exercises include single-leg stands 

and stability ball exercises, which can be adjusted for different skill levels. 

Implementing balance training 2-3 times per week can lead to significant 

improvements in stability (Itai Ziv, 2020). 

5. Core Training as a Foundation. Core training is fundamental for 

improving functional movement and stability. Core training exercises strengthen 

the muscles in our body, abdomen and back, improving posture, balance, and 

stability (Kellie C., et al. 2013). Bariatric patients can benefit from ab lower 

reverse crunches, ab upper crunches, mountain climbers, and lunge back & forth, 

which are effective and can be gradually modified. Physical progress and 

confidence can be boosted by incorporating core training 2-3 times a week. 

6. Weight Training: Building Strength and Confidence. Resistance 

training is essential in promoting muscle mass and improving metabolic function. 

Various studies suggest that weight training for bariatric patients can improve body 

image and psychological wellbeing (Pedro Lopez, et al., 2022). Participants can 

engage in strength training safely by using accessible exercises such as bodyweight 

squats, modified wall presses, and resistance band exercises. Training 2-3 times a 

week with progressive resistance can lead to significant physical and psychological 

improvements (Itai Ziv, 2020). 

7. Addressing Myths Around Aerobic Training. Despite the persistent 

myths, aerobic exercise is not the only way to effectively lose weight or improve 

health. Research indicates that resistance training yields comparable weight loss 

results in many cases (Williams et al., 2020). Communicating these findings is 

crucial, as fear of traditional aerobic activities can prevent individuals from 

participating in any form of exercise 
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8. The BariLifestyle® BariFit Training Program - An In-Depth 

Overview 

8.1 Training Methodology: Minimum Time, Maximum Results. One of 

the significant challenges in designing a healthy lifestyle is effectively integrating 

regular physical activities into our busy daily routine, especially for Bariatric 

patients. The ®BariLifestyle BariFit training methodology's primary objective is to 

enable individuals to maintain consistent training and persistence in their lifestyles. 

A comprehensive approach to bariatric pre and post surgery is offered by an 

integrated fitness program that combines balance, core, and weight training. The 

aim of the 'Minimum Time, Maximum Results' concept is to enable the bariatric 

patient to adopt fitness activities in a simple and effective way, while also ensuring 

that the fitness activities remain. 

It is crucial to emphasize that when a bariatric patient is willing to commit to 

a training routine, constructing a precise and tailored action plan aligned with their 

health, physiological, and mental capabilities is essential. Safety, effectiveness, and 

sustainability are guaranteed by the ®BariLifestyle BariFit training methodology 

approach. 

8.2 Development and Philosophy of the ®BariLifestyle BariFit Method. 

The ®BariLifestyle BariFit training methodology approach can serve as the most 

effective paradigm for individuals who have undergone the bariatric surgery, as 

well as for those who are seeking practical, effective training modalities exercise, 

due to the difficulty to balance family, work, and other obligations. 

This methodology is based on principles that allow individuals to establish 

behavioral patterns within their routines in a simple and sustainable manner. The 

optimal combination of theory and practice, which balances the mental and 

physiological components, is what makes it successful. 
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The core principles of the ®BariLifestyle BariFit unique training system 

emphasize reducing workout time while ensuring that each minute is highly 

effective. Integrating other lifestyle factors such as nutrition, sleep, and life balance 

are also important. The goal is to provide a holistic approach that promotes health 

without requiring excessive time commitments. 

To understand how the ®BariLifestyle BariFit method can effectively 

contribute to achieving health goals for Bariatric patients, it is essential to 

understand the body's 'Setpoint' homeostasis in human physiology. The setpoint 

refers to a biological process that maintains core variables, such as body 

temperature, weight, and blood sugar levels, within a narrow optimal range 

necessary for function (Venu Madhav Ganipisetti, 2025).  

The setpoint is the body's complex bio-physical system designed to maintain 

balance and stability in response to internal and external changes, such as body 

weight, body temperature, and blood glucose.  

Changing a setpoint is a long-term process that requires a lot of attention and 

patience. The process of changing habits can take up to 3 to 6 weeks, but resetting 

the setpoint can take much longer. This slow adaptation explains why weight 

regain after bariatric surgery can occur within an average of four years (The State 

Comptroller Office and the Public Complaints Commission (2019). 

Research indicates that physical activity results are directly proportional to 

time and effort invested. High-intensity, prolonged workouts are not suitable for 

bariatric patients, especially during the first year after surgery (Alice Bellicha, 

2021). Instead, a low-to-moderate intensity approach that gradually progresses, 

which we refer to as a 'progressive' method, is more appropriate. 

The post-surgery exercise is complicated by several factors: 

1. The surgical procedure places stress on the patient's body, which triggers 

resources for healing (Nicola Di Lorenzo, 2020).  
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2. Endomorph is the typical body composition of bariatric patients, which is 

characterized by higher fat mass and weakened skeletal and muscular systems. 

3. The majority of patients have traditionally been inactive, with limited 

familiarity or comfort with exercise routines. 

4. Nutritional intake following surgery is severely restricted, leading to 

reliance on fat reserves for energy and potential deficiencies in vital nutrients such 

as vitamins, minerals, and proteins, which impair overall health and energy levels. 

5. Postoperative fatigue, weakness, concentration issues, and emotional 

states such as irritability can diminish motivation and adherence. 

8.3 Recovery and Adaptation Period. The body's healing phase lasts 

approximately one to two years, during which appropriate stimuli are essential; 

improper or excessive stimuli risk injury or burnout. Motivation can be reduced by 

injuries and muscle soreness, leading to a halt in progress altogether. 

The ®BariLifestyle BariFit System for Post-Surgical Patients approach 

provides a safer and more manageable starting point for those who have undergone 

bariatric procedures. The understanding of the physiological and psychological 

changes that occur during surgery and the recovery process is integrated. The 

program involves approximately 50-minute sessions three times weekly. 

Nonetheless, daily activity, even just 15 minutes, remains a healthy and natural 

habit, with consistency enhancing results. 

The primary purpose of the ®BariLifestyle BariFit system is to enhance 

functional balance, flexibility, and range of motion for physical health and injury 

prevention. The body structure requires the cooperation of muscles and the nervous 

system to function properly. 

Proper balance and coordination are often overlooked until it's too late. 

Reducing fall risk requires working on rapid response to unexpected stimuli, 

improving movement speed, and practicing balance recovery. 
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Resistance training that involves multiple muscle groups after foundational 

stabilization exercises maximizes muscular and neural stimulation. Efficiency is 

achieved by prioritizing complex movements. Additionally, aerobic activities such 

as walking, swimming, running, and cycling aim to strengthen cardiovascular and 

vascular health. 

The ®BariLifestyle BariFit approach adheres to a progressive overload 

principle, beginning with light exercises across various domains and gradually 

intensifying as the body adapts. The system is structured into four training 

programs, with each program having a three-month time frame. 

Conclusion. The purpose of this article is to advocate for a paradigm shift in 

bariatric pre-fitness training, which includes balance, core training, and weight 

resistance. An approach like this can lead to better physical and psychological 

outcomes for individuals preparing for weight loss surgery and those seeking 

sustainable change. The long-term effects of these training modalities on different 

aspects of health and wellness must be explored by future research. 

The ®BariLifestyle BariFit method is a time-efficient and effective way to 

maintain physical conditioning and health when applied correctly. Integrating 

regular activity into daily life, regardless of other commitments, is essential for 

long-lasting results. 

Addressing barriers such as anxiety and prior negative experiences is 

necessary to encourage adherence to an exercise regimen. Self-efficacy can be 

strengthened by setting small, achievable goals that reinforce motivation. 

Confidence and commitment can be significantly enhanced by either group settings 

or one-on-one support. 

Training professionals must receive education on adapting fitness programs 

for individuals with bariatrics. The physical and anatomical body structure changes 

after bariatric surgery, and a bad training program can result in a severe outcome.  
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Training professionals should focus on modifications and highly safe 

measures. To create a safe and effective fitness environment, it is crucial to 

collaborate with trainers, nutritionists, and mental health professionals. 
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obesity, offering innovative solutions that are based on scientific discovery and 

holistic care. 
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Abstract. This article examines the fourth wave of Ukrainian emigration to 

Canada, which evolved significantly following Ukraine’s independence in 1991. 

Focusing on Ukrainian Canadians who arrived from an independent Ukraine, it 

highlights demographic trends, economic integration, educational attainment, 

political participation and religious affiliation. Using national census data and 

academic research, the article identifies two phases of the fourth wave: the Soviet 

era (late 1980s–1991) and the post-independence era (1991–2014). It traces the 

growing presence of Ukrainians in Canadian society, from their early involvement 

only in agriculture to their current prominence in politics, education, and industry. 

It also addresses challenges such as assimilation and preserving cultural identity. 

Particular attention is paid to changes in gender distribution and 

educational attainment, thanks to which Ukrainian Canadians exceed the national 

average in certain areas. Furthermore, the article explores how the Russian 

invasions of Ukraine in 2014 and 2022 have initiated a new phase of migration, 

prompting a reconsideration of the traditional four-wave model and suggesting the 

emergence of a fifth wave. These findings reflect the broader processes of 
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globalisation, transnational mobility and civic transformation, and emphasise the 

importance of continued scholarly attention to evolving migratory trends. 

This analysis provides a more nuanced understanding of how diaspora 

communities transform in response to geopolitical upheaval, and of the long-term 

implications of transnational engagement. It also emphasises the important role 

played by host countries, such as Canada, in promoting the social mobility and 

cultural resilience of migrant communities. 

Keywords: Ukrainian diaspora, Canada, emigration, social structure, 

integration, education. 

 

Introduction. After Ukraine declared independence in 1991, Ukrainian 

emigration to Canada changed and increased in intensity. The social structure of 

Ukrainians arriving in Canada needed to be analysed within the changed 

geopolitical context. It became important to understand how the community was 

transforming and the roles that education, employment, politics, and religion 

played in shaping this new wave of the Ukrainian diaspora. 

Analysis of Recent Research and Publication. Scholarly literature has 

examined the historical development, socio-political activity and identity formation 

of the Ukrainian diaspora in Canada. In particular, Marunchak (1991) provides a 

thorough historical overview of Ukrainian settlement in Canada. Voitenko (2010) 

analyses the diaspora’s civic engagement. Bozhuk (2014) focuses on the 

sociocultural features of the fourth wave of migration, while Mashkova (2011) 

highlights the educational attainment and integration of post-independence 

migrants. Mashkova (2011), meanwhile, highlights the educational attainment and 

integration of post-independence migrants. Meanwhile, Zaichuk (2013) and 

Kovalchuk (2009) examine emigration trends and cultural adaptation. Institutional 

sources such as the Ukrainian Canadian Congress and the Canadian Institute of 
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Ukrainian Studies provide valuable data, which is supplemented by census 

materials from Statistics Canada (1991–2016). These materials offer insight into 

demographic and occupational trends. 

Purpose and Objectives of the Article. The aim of this research is to 

analyze the social structure of the Ukrainian diaspora in Canada from 1991 to 2014 

through the lens of demographic, economic, educational, and religious indicators, 

as well as identity transformation. The main objectives are: to determine the 

characteristics of the new wave of emigration; to characterize the socio-

professional composition; to analyze cultural integration; and to examine 

transnational connections with Ukraine. 

Main Text. Looking at the Ukrainian diaspora in historical retrospect, we 

can generally distinguish four waves (periods) of emigration from Ukraine to 

Canada. Each wave of mass migration of Ukrainians was a reaction to changes and 

life circumstances caused by historical events. This study will focus on the fourth 

wave of emigration to Canada, which occurred in the late twentieth century. It is 

worth noting the opinion of sociologist V. Isayev that the fourth wave is divided 

into two phases, the first from the late 1980s (mass migration of ethnic Ukrainians 

from Poland), and the second phase, which marks the migration of Ukrainians 

from the late 1980s, still as citizens of the USSR, and continued after 1991[8. 

р.32]. In our opinion, this second phase should be divided into two periods, since it 

is inappropriate to include the period of the USSR and Independence in the same 

phase.  

Thus, the last phase of the fourth wave should be divided into two periods, 

namely the Soviet period and the period of Ukraine's independence.  

The Soviet period of the fourth wave includes mass resettlements from the 

late 1980s until 1991, when Ukraine changed its status and ceased to be a part of 
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the USSR. And it is from this moment that the second period of the fourth wave 

can be considered to begin. 

Since Ukraine gained independence in 1991, the very nature of the 

perception of Ukrainian emigration has changed, and the term ‘Ukrainian diaspora’ 

has become widespread in the academic literature. This concept is based on the 

definition of Ukraine's modern borders and the permanent residence of Ukrainians 

outside our country [20]. By its size, the Ukrainian community in Canada is the 

second largest group of Ukrainians in the world living outside Ukraine. However, 

it should be emphasised that not only Ukrainians, but also representatives of other 

nationalities who lived in Ukraine during the period of independence are counted 

among the emigrants. 

For the majority of Ukrainian Canadians, the change in Ukraine's 

international status was the fulfilment of a lifelong dream and caused a wave of 

uplift in the Ukrainian spirit and culture. Collectively and individually, Ukrainian 

Canadians provided generous financial assistance. They shared their professional 

experience.  

The Ukrainian diaspora did their utmost to help Ukraine through this 

difficult transition. After all, the transformation from an entrenched dictatorial 

Soviet system to a Western-style democracy was a slow, painful and difficult 

process[3]. Therefore, it is understandable that for Ukrainians from the mainland, 

this resulted in severe economic hardship during the transition period, which 

triggered a new stage of emigration. For example, in the short period from 1991 to 

2001, 23,435 people moved to Canada. In contrast, as of 1991, the total number of 

Ukrainians who arrived in Canada was 23,180[17]. 

From this we can conclude that the flow of Ukrainians did not decrease after 

gaining independence, but rather increased. But it continued to be linked to the 

economic situation of the mainland homeland, and today it is also linked to 
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revolutionary and military actions. Statistics show a significant increase between 

1991 and 2016 - 112,000 Ukrainians moved to Canada[15]. Therefore, there is a 

need to study the social structure of Ukrainians who arrived in Canada from an 

independent state[7]. 

The population of Canada is growing steadily: from 1991 to 2016 (the date 

of the restored full-form census), with a total population of just under 27 million, 

406,645 residents of the country had Ukrainian ancestry. The 2016 census showed 

1,359,660 Ukrainian Canadians out of a total population of 34,460,065, meaning 

that the country's population increased by almost eight million (7,854,865). In 

other words, the number of Ukrainians increased proportionally from 1.5% to 

almost 4% of the total population[17].  

At the beginning of the twenty-first century, about 90% of all Ukrainians 

who were citizens of Canada were born in Canada, and 326,020 people were of 

Ukrainian descent. Most of them are concentrated in such provinces as Ontario, 

Alberta, British Columbia, Manitoba, Saskatchewan, and Quebec[9].  

According to Statistics Canada's 2011 National Household Survey, the 

largest ethnic Ukrainian population in Canada lives in Edmonton (the capital of 

Alberta) - 148,160 people, which ranks first in terms of population. The second 

place is occupied by Toronto (the capital of Ontario) with 130,355 people. 

Winnipeg (the administrative centre of Manitoba) ranks third in terms of Ukrainian 

population with 115,230 people[17]. 

 Ukrainians constitute more than 10% of the population of the following 

cities: Saskatoon (16.1%), Winnipeg (15.8%), Thunder Bay (13.4%), Regina 

(13.4%) and Edmonton (12.8%).   In the following cities, the Ukrainian population 

has grown by more than 20% since the last census: Moncton, New Brunswick 

(73.8%), North Battleford, Saskatchewan (29.8%), Nanaimo, British Columbia 
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(26.2%), Woodstock, Ontario (23.3%) and Powell River, British Columbia 

(22.3%)[17]. 

The reason for this growth is not only migration, but also Canadians 

themselves identifying their Ukrainian ancestry.  

According to the 2011 census, 1,251,165 Canadians reported Ukrainian 

ancestry, including 276,055 who identified it as their sole ancestry and 975,110 

who reported it as one of multiple ancestries [17].  

Among the OECD member countries (Organisation for Economic Co-

operation and Development), Canada ranks second in terms of the share of foreign-

born residents, according to the 2011 census, 6,775,800 out of a total of 33,476,688 

people, or 20.6 % of the population [17]. 

Thus, it is possible to trace the growth of the population of Ukrainian 

descent in the dynamics: in 1991, 406,645 people claimed Ukrainian descent, 

which is 1.5% of the total population of Canada, and this percentage increased 

every year. By 2016, this figure had already risen to 1,359,660, which is 3.9% of 

the total Canadian population [17]. 

With the passage of time and the growth of the Ukrainian diaspora, priorities 

in choosing professions are also changing, and Ukrainians in Canada are no longer 

considered to be farmers engaged only in agriculture away from large cities, as it 

was at the initial stage of emigration of the first Ukrainian immigrants.  

When it comes to economic employment of Ukrainians in Canada in the 

early 1990s, they were employed in almost the same way as other Canadians, 

based on the 2006 census data, most Ukrainians were employed in sales and 

services (23.7%), slightly less in business, finance and administration (18.5%), and 

in transport and equipment (15.3%), with fewer Ukrainians employed in 

management (9.6%) and in science, education, public administration and religion 

(8.6%). 
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Ukrainians have also integrated into the political environment of the country 

of settlement, a process that was initiated by Mykhailo Luchkovych, who was 

elected to the federal parliament in 1926. Many years have passed since then, and 

Ukrainians now hold positions at all levels of government - municipal, provincial 

and federal [12, p. 105].  Over the next thirty years, more than 30 Ukrainians were 

elected to the federal parliament of Canada. Today, Canadians of Ukrainian 

descent are permanently part of the Canadian government, both federal and 

provincial. These include Roy Romaniw, who was the Premier of Saskatchewan 

from 1991-2001 and was the first ethnic Ukrainian to hold this position[4].  

Edward Stelmach, who served as Premier of Alberta in 2006-2011 and was 

awarded the Order of Prince Yaroslav the Wise, III Class (Ukraine, 2008) ‘For his 

significant personal contribution to bringing the truth about the genocide of the 

Ukrainian people during the Holodomor of 1932-1933 to the world 

community’[22]. 

From 1990-1995, the highest post in the country, Governor General, was 

held by Roman Hnatyshyn, a descendant of Ukrainian immigrants, an honorary 

doctor of the University of Chernivtsi, where the Centre for Canadian Studies is 

located and named in his honour[21]. 

Thus, we can understand that the economic employment of Ukrainian 

Canadians has changed dramatically over time, from farming and living in remote 

areas to the highest positions in politics and the most sought-after professions in 

the Canadian labour market.  

It is also worth paying attention to the gender differentiation in the diaspora, 

which has also undergone certain changes over time and transformational 

processes in the Canadian economy and politics in general. If we look at the data 

from the early censuses of Canada, we see that the proportion of women was 

significantly lower than that of men (in 1931, out of a total of 225,113, there were 
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102,426 women and 122,687 men). And this is natural, based on the realities of life 

and the difficulties of emigration itself. However, with the beginning of the 4th 

wave of emigration, the situation is changing, and the share of women in the 

diaspora is increasing. Thus, according to the 2011 census in Canada, out of a total 

population of 1,251,017 females of Ukrainian origin, 640,200 were female and 

610,817 were male[17]. 

As for the level of education, as of 2006, Ukrainians have almost reached the 

Canadian level, namely: 27.4% of Ukrainians in Canada have completed secondary 

education, 17.9% have completed vocational education (college), and 19.1% have 

graduated from university. It is interesting to note the choice of students' 

qualifications, as the majority of them chose the fields of architecture, engineering 

and related technologies[17].  

According to Statistics Canada, Ukrainians in Canada have not only reached 

parity with the national population in terms of education and employment, but have 

even surpassed it in certain areas. For example, Ukrainian Canadians with a single 

ethnic background and those with a multi-ethnic background are less likely to have 

no high school diploma (8% and 7%, respectively) than the national population 

(12%). In addition, a slightly higher proportion of Ukrainian Canadians have a 

bachelor's degree or higher. Similarly, the employment rate for Ukrainian-

Canadian men is about 3% higher than the national male population, and 

Ukrainian-Canadian women are about 4% higher than the national female 

population[17]. 

Ukrainian Canadians tend to be more likely to work in jobs requiring higher 

professional skills. In addition, the share of Ukrainian Canadians in occupations 

requiring medium (41%) and high (28%) skills is higher than that of the national 

population (39% and 25% respectively). By industry sector, Ukrainians are more 

likely than the national population to be employed in mining, quarrying and oil and 
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gas extraction; construction; professional, scientific and technical services; 

educational services; and public administration. However, they are less likely to 

work in manufacturing and accommodation and food services compared to the 

national population[17]. 

Ukrainian-Canadian workers also have higher average earnings from 

employment than the national population among positive earners. Ukrainian-

Canadian men have a median income of $47,900, which is $7,500 more than their 

counterparts in the national male population. Similarly, Ukrainian-Canadian 

women have an average income of $31,900, compared to $28,900 for their female 

counterparts in the national population[10]. 

Also, the older generation, when going to Canada to work, sought to work as 

long as possible to secure a decent pension, as Canada's pension system is one of 

the best in the world, with three levels: 1. Old Age Security (OAS) - the old age 

security programme. 2. The Canada Pension Plan (CPP) is a Canadian pension 

plan and its equivalent for the province of Quebec. 3. Voluntary pension 

programmes and employer-sponsored pensions. 

However, it is also worth noting negative statistics in the diaspora, namely 

the decline of the Ukrainian language as a means of communication. As of 2011, 

only 111,530 Ukrainian Canadians indicated Ukrainian as their native language 

(61,940, or 55.6% of women, and 49,495, or 44.4% of men), which is 17.1% lower 

than in 2006, when 134,495 respondents indicated Ukrainian as their native 

language. And this trend continues among the Ukrainian diaspora in Canada. 

An important factor in preserving Ukrainian identity in the context of 

emigration is their religious beliefs, which were brought to Canada by the first 

Ukrainian immigrants. Since the beginning of the diaspora, Ukrainians have 

belonged to the Catholic and Orthodox churches. 
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As for the religious issue, the main religions in Canada are Catholicism and 

Protestantism (the most widely represented), as of 2011: Catholicism - 39% 

(Roman Catholicism - 38.8%, other branches of Catholicism - 0.2%), 

Protestantism - 20.3% (United Church of Canada - 6.1%, Anglicanism - 5%, 

Baptism - 1.9%, Lutheranism - 1.5%, Pentecostalism - 1.5%, Presbyterianism - 

1.4%, other - Protestantism - 2.9%), Orthodoxy - 1.6%, other Christianity - 6.3%, 

Islam - 3.2%, Hinduism - 1.5%, Sikhism - 1.4%, Buddhism - 1.1%, Judaism - 1%, 

other - 0.6%, do not profess any - 23.9%[17].  

Today, the majority of Ukrainian believers in Canada belong to the 

Ukrainian Catholic Church, namely 51,750 believers. There are slightly fewer 

Ukrainians of the Orthodox Church - 23,815 [17]. However, a small number of 

Ukrainian Canadians associate themselves with other religious groups or have no 

religious preferences at all. Nevertheless, it can be concluded that religion for 

Ukrainians has, to a certain extent, been a significant factor in the formation and 

organisation of their national life in Canada, and even after a century of diaspora 

history, the church retains its importance in uniting Ukrainians outside Ukraine 

[12, p.104]. 

With Russia's recent full-scale invasion of Ukraine, and the escalation that 

began in 2014, millions of Ukrainians have been displaced. In response, the 

Department of Immigration, Refugees and Citizenship introduced new measures to 

admit Ukrainians to Canada (Government of Canada, 2022) [18].   Therefore, it 

becomes clear that the history of emigration of the Ukrainian people was not 

limited to four waves of emigration, and the time has already come for the 

‘difficult and forced’ fifth wave of emigration. 

Conclusions and perspectives of further development. Since 

independence, the structure and perception of Ukrainian emigration has changed, 

as the term ‘Ukrainian diaspora’ has become widely used in both academic and 
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public discourse. The Ukrainian community in Canada, one of the largest in the 

world, has become more diversified and professionally integrated. The diaspora 

has provided Ukraine not only with cultural and financial support, but has also 

made a significant contribution to the formation of Canada's multicultural 

environment. 

This article's findings highlight the evolving social composition of the 

Ukrainian diaspora, including the growing participation of Ukrainians in all areas 

of Canadian society, their high levels of education, and their successful economic 

integration. However, issues such as language loss and cultural assimilation 

continue to pose significant challenges.  

In light of recent events, especially the escalation of the Russian-Ukrainian 

war in 2022, further research is needed to analyse the fifth wave of emigration. 

Future research should focus on the long-term integration of war-displaced 

Ukrainians, the role of digital diaspora networks, and identity transformation in the 

context of global crises and forced migration. 
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Abstract. The lean manufacturing methodology has been used in Japan for 

over 60 years. In the United States, the term lean production was introduced by 

John Krafcik in 1990. Despite numerous companies claiming to apply lean 

manufacturing tools, in practice, very few companies in Azerbaijan can be 

classified as truly lean. It is difficult to determine the root causes of this situation. 

Some consultants argue that the main issue is the absence of a systematic 

approach throughout all stages of implementation. Others suggest that lean is a 

philosophy that requires a cultural shift, which naturally takes years to achieve. 
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There is also a widespread belief that efforts to implement lean manufacturing 

often encounter resistance due to strong centralization of authority within 

enterprises.  However, such generalizations may not be entirely appropriate, as no 

two lean manufacturing projects are ever identical. Each implementation is highly 

contextual and enterprise-specific. Therefore, it can be stated with confidence that 

none of the currently proposed implementation algorithms can be regarded as 

universally applicable for companies operating in the Republic of Azerbaijan. For 

this reason, the article conducts a study to analyze the problems of implementing 

"Lean Production" in manufacturing enterprises of Azerbaijan and assess the level 

of its implementation. 

Organizations are facing crucial modifications as global market and 

conditions change day after day. To keep up with fast changing realities, it’s 

important to apply innovation decisions to the current stage of organizations. Lean 

management consolidates tools and techniques to revert from traditional way of 

operating to the new cost oriented one. This paper identifies and measures the the 

role of lean manufacturing in cost optimization in production processes.. A survey 

questionnaire was utilised to the role of lean manufacturing in cost optimization in 

production processes by measuring its quality practices and to test four 

hypotheses. The questionnaire was sent to some Azerbaijan  companies, from 

where 179 responses were obtained. For the analysis, the conceptual basis of the 

influence of production factors on lean manufacturing was considered. Then, the 

research model was selected and, based on the hypotheses, the production factors 

that have the greatest influence on lean manufacturing were identified. 

The developed algorithm can be used in the future to optimize costs in 

production processes in Azerbaijan, implement and manage lean manufacturing. 

Keywords: Lean Production, Cost Optimization, final products, productivity 

system, technological chain. 
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Formulation of the problem. Lean manufacturing is one of the most 

renowned and effective concepts in the management of production and enterprises. 

It enables organizations to reduce costs, enhance quality, and meet customer 

demands more efficiently. This management approach is grounded in the idea of 

continuous improvement of work processes, elimination of waste, and creation of 

value for the end consumer. Lean manufacturing is applicable not only to industrial 

enterprises but also to any organization or company aiming to optimize its 

operations and increase its competitiveness [2]. 

Lean manufacturing refers to a company management system designed to 

meet customer needs to the maximum extent while minimizing the use of 

resources. Originating in Japan in the mid-20th century, this management concept 

was based on the philosophy of the Toyota Production System. It was later adapted 

for Western countries towards the end of the 20th century by James Womack and 

Daniel Jones [6]. 

The core principle of lean manufacturing is that all activities and processes 

within a company should aim at creating value for the consumer. Any activity that 

fails to create value—or creates excessive or redundant value—must be eliminated 

or minimized. Value is defined as that which the customer is willing to pay for. For 

instance, if a customer wants to purchase a car with specific features, they place 

value on that exact configuration—not on a different vehicle with unnecessary 

functions or defects. Lean manufacturing, therefore, aims to produce exactly what 

the customer needs, in the right quantity and at the right time [3]. 

The methodology of lean manufacturing is underpinned by three primary 

objectives: 

1. Cost Reduction: Lean technology enables businesses to lower 

expenditures on materials, equipment, labor, energy, and other resources that do 
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not add value to the product. This, in turn, improves the profitability and efficiency 

of the enterprise. 

2. Quality Enhancement: By preventing defects, errors, and deviations at all 

stages of production, lean manufacturing fosters improvements in product quality, 

thereby increasing customer satisfaction and loyalty. 

3. Customer Satisfaction: This method allows organizations to respond 

swiftly and flexibly to fluctuations in market demand and supply, adapting 

products to individual customer requirements. As a result, it contributes to 

increased competitiveness and market share. 

Analysis of recent research and publications. The term “Lean Production” 

was first introduced by D. Krafcik in 1988 to describe this type of manufacturing. 

Literally translated, the term conveys the meaning of “slim,” “streamlined,” or 

“efficient” production. In Russian-speaking contexts, it was adapted as Berezhlivoe 

Proizvodstvo (Lean Manufacturing). 

Initially applied in the automotive industry, the concept of lean 

manufacturing has since been successfully extended to various other sectors—

including both industrial and non-industrial fields such as banking and retail. 

Today, numerous companies around the world implement lean manufacturing 

principles as part of their strategic development. For instance, the company 

KIODA views lean manufacturing as a system of management and production 

technologies, incorporating tools such as VSM, Kanban, 5S, JIT (Just-In-Time), 

TPM (Total Productive Maintenance), and Kaizen. 

In today’s economic environment, production processes require continuous 

modernization. High-quality improvements can be achieved through the 

optimization of production workflows, which leads to significant cost reductions 

and increased profitability. Enhancing profitability remains one of the core 

objectives of any enterprise [6]. 
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All enterprises strive to optimize their production processes in order to 

reduce manufacturing costs, improve output volume and product quality, and 

consequently increase profit margins. Moreover, the ongoing optimization of 

production not only enhances efficiency but also contributes to greater 

competitiveness in the marketplace [4]. 

The Japanese lean production system is characterized by a comprehensive 

approach, which, in addition to the aforementioned aspects, places significant 

emphasis on employee development and active staff involvement in the process of 

continuous improvement. 

At industrial enterprises in Eastern Europe, such as Motoman Robotec, 

Unior, and Iskra Asing, quality circles are established, staff training programs are 

in place, and systems for motivating employees and involving them in continuous 

improvement initiatives have been developed. Employees are motivated to 

improve their work and contribute to the company’s overall performance by 

receiving bonuses for rational suggestions. 

Eastern European enterprises tend to be initially more narrowly specialized, 

focusing on the production of a limited range of products. They gradually and 

systematically expand their product lines, displacing competitors through superior 

quality and lower prices—achieved by minimizing losses and reducing production 

costs [5]. 

Swedish companies are also actively implementing and developing lean 

production systems at their facilities. For example, the Swedish company Volvo 

has developed the Volvo Production System at its plants, which is based on the 

principles of lean manufacturing. The primary goal for Swedish companies is to 

enhance product quality and ensure environmental sustainability in accordance 

with ISO 9000–14000 standards. 
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American companies apply various elements of lean production such as the 

pull system, visual management, standardized work and safety procedures, and 

continuous improvement (Kaizen). These enterprises have developed their own 

adapted version of lean manufacturing—Lean Manufacturing—which 

encompasses all functional areas of business, including management, marketing, 

and information technologies. 

In Germany, companies tend to focus on distribution, warehousing, and 

logistics, employing the Just-in-Time methodology to optimize these operations. 

Brazilian enterprises implement their own supplier partnership programs. 

These programs are built around four key components: quality, competitiveness, 

time-to-market, and service. The programs are carried out using lean production 

tools such as Just-in-Time, the Quality Self-Certification System for Supplier 

Performance, Co-Design, and Minerization. The core component, Just-in-Time, is 

widely applied at all levels of production. 

Chinese companies such as Covidien, Lenovo, Metso, and Syntory actively 

apply the philosophy of Kaizen (continuous improvement), quality management 

systems (ISO 9001:2008), 5S, SMED (Single-Minute Exchange of Dies — a set of 

practical methods aimed at reducing setup and changeover times to under 10 

minutes), and Kanban in their operations [10]. 

However, it is important to understand that Japan’s successful experience is 

not entirely compatible with Azerbaijani business culture. While Japan 

implemented lean manufacturing over 40 years, Azerbaijani companies try to 

introduce lean practices within months, not understanding that it is an ongoing 

process. 

The purpose and objectives of the article. There are generally two primary 

approaches to production optimization: the managerial and the technological [9]. 
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- The managerial approach focuses on optimizing organizational structures, 

enhancing internal workflows, and improving production management systems. 

This results in increased productivity, reduced downtime, and more efficient use of 

resources. 

- The technological approach emphasizes the modernization of production 

facilities, implementation of innovations and know-how, and the refinement of 

technological procedures. This type of optimization enables the release of higher-

quality products, lowers unit production costs, and increases overall production 

volume. 

Although each approach targets production efficiency from different 

perspectives, both are essential. For enterprises aiming to enhance their 

competitiveness, it is crucial to give equal attention to both managerial and 

technological dimensions of optimization. 

Based on the points above, optimization in the context of modern economic 

conditions can be defined as: a continuous process that enhances the 

competitiveness of production by improving efficiency through ongoing renewal or 

modernization of managerial and technological systems. 

Production optimization typically aims to achieve two main goals [7]. 

1. Improving the quality of final products 

2. Reducing overall production costs 

To realize these goals, various strategies are employed, including revising 

organizational practices and integrating modern production technologies. 

Production process optimization impacts several key areas [8]. 

- Improved turnover of finished products: In a competitive market, simply 

increasing output rarely leads to the desired outcome; instead, it often raises costs. 

Therefore, companies must distinguish their products through competitive pricing, 

added features, or unique value propositions to boost turnover. 
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- Cost reduction: Optimization efforts often involve improving workforce 

productivity and reducing headcount, while also eliminating underutilized facilities 

and obsolete equipment. 

- Efficient inventory management: Poor inventory planning can lead to 

production delays, reduced output, and business stagnation. Accurate calculation of 

necessary stock levels is thus essential. 

Ultimately, the result of these optimization efforts should be an increase in 

organizational productivity, while financial expenditures remain stable or even 

decrease [1]. 

Main text. Let us assess the level of lean production management in 

optimizing production costs at SOCAR through a regression analysis. 

For the purpose of this study, a quantitative research method—specifically 

the survey technique—was employed. The results obtained from this method are 

presented below. The respondents were proportionally selected from ASOIU 

(Azerbaijan State Oil and Industry University), SOCAR and Scientific Research 

Laboratories (conducting research in the oil and gas sector) in Baku. Each 

participant was given clear instructions regarding the purpose of the study and the 

procedure for completing the questionnaire. 

After necessary clarifications and validation steps, a total of 179 participants 

took part in the survey. Among them, 97 were male (59.5%) and 82 were female 

(40.5%). The collected responses were analyzed using a regression modeling 

approach. 

The age distribution of respondents was as follows: 

- 21–30 years – 54.2%, 

- 31–40 years – 28.4%, 

- 41–50 years – 13.7%, 

- Over 50 years – 3.7%. 
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Within the scope of the study, four primary hypotheses were formulated. 

Based on these hypotheses, a research model was constructed and analyzed 

accordingly. 

Thus, we propose the following hypothesis for further analysis: 

H1: The factor of benefits and opportunities has a significant impact on the 

productivity system in Azerbaijan 

H2: Lean management factors have significant impact on participation in 

decision making in Azerbaijan 

H3: Initiative and participation factors have a significant impact on the 

productivity system in Azerbaijan 

H4: Lean management factors have a significant impact on staff selection. 

The survey provided essential data for conducting a statistical analysis. The 

survey results have been summarized and the overall responses are presented as 

percentages in the survey form below.  

Table 1. Survey results (in percentage) 
 

H1. The factor of benefits and opportunities has a significant impact on the 

productivity system in Azerbaijan 
% 

a)  What impact does the "search for resources to reduce costs" in production processes 

have on cost optimization? 
100 

 Has a good effect 73,4 

 Moderate effect 16,5 

 Does not affect. 10,1 

b) The importance of optimizing logistics, production and storage facilities, and 

implementing resource-saving measures to optimize costs. 
100 

 Has a good effect 68,4 

 Moderate effect 24,1 

 Does not affect 7,6 

H2. Lean management factors have significant impact on participation in decision 

making in Azerbaijan 
 

a)  How do you rate the provision of rhythmic work and visualization of production and 

management processes in Azerbaijan? 
100 

 High level 79,7 

 At average level 7,6 

 At very bad level. 12,7 
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b) How do you assess the level of improvement of auxiliary production in production 

processes in Azerbaijan? 
100 

 High level 81,0 

 At average level 7,6 

 At very bad level. 11,4 

H3. Initiative and participation factors have a significant impact on the productivity 

system in Azerbaijan 
 

a)What role does the implementation of lean manufacturing tools play in eliminating 

company losses at specific stages of the technological chain? 
100 

 Has a good effect 77,2 

 Moderate effect 19,0 

 Does not affect 3,8 

b)  What is the role of Minimizing Work in Progress in Lean Management 100 

 Has a good effect 88,6 

 Moderate effect 8,9 

 Does not affect 2,5 

H4. Lean management factors have a significant impact on staff selection.  

a)  How do you assess the level of workload of workers and equipment in Azerbaijan? 100 

 High level 91,1 

 At average level 5,1 

 At very bad level. 3,8 

b) Are you satisfied with the level of optimization of the number of employees in 

Azerbaijan? 
100 

 Yes 48,1 

 There are surplus workers. 32,9 

 No 19,0 

 

To identify potential correlations between variables, it was first necessary to 

convert the survey responses into numerical form. Accordingly, the answers were 

encoded using the values 0, 1, and 2, depending on their level of influence. 

Specifically, if a response was deemed to have no impact on the question, it 

was assigned a value of 0. If the response had a minor or weak impact, it was 

assigned a 1. Responses indicating a strong or significant impact were assigned a 

value of 2. In cases where a previous survey answer was negative, the coding was 

reversed, such that 2 became 0 and 0 became 2. 

For survey items consisting of multiple sub-questions, an average score was 

calculated to represent a unified value for that item. Once all responses had been 
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numerically converted, the data were transferred to an Excel spreadsheet and 

sorted in descending order using filter tools. 

Subsequently, these numerical indicators were imported into a Python 3.9.1 

environment (via Excel integration) in order to compute correlation coefficients 

between variables. The findings from this analysis are presented in Table 8. 

The structure and definitions of the codes used in the calculation process are 

explained in detail below: 

 

Python  

1. import pandas as pd 

2. import numpy as np 

3. import matplotlib.pyplot as plt 

4. import seaborn as sns 

5. df = pd.read_csv(r'C:\Users\user\Desktop\excell\Vidadi m.csv', 

delimiter=';') 

6. corr = df.corr(method='pearson') 

7. corr = df.corr() 

8. corr.style.background_gradient(cmap='coolwarm') 

Codes 1 and 2 were written into the program to execute operations involving 

file handling and linear algebraic algorithms, respectively. Code 3 was used to 

generate graphical representations of the results. Command 4 imports the 

economic.csv file into the Python environment. Command 5 calculates the 

correlation between the hypothesis-related factors present in the file. The Pearson 

method was selected as the correlation technique. The results of the correlation 

analysis are then visualized graphically using Commands 6 and 7. 
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Table 2. Determined correlation between hypothesis factors using Python 

3.9.1 software 

 

The following code was used to visualize the results in graphical format: 

corr = df.corr(method='pearson') 

# Plotting 

fig, ax = plt.subplots(figsize=(12, 6)) 

# Get number of columns 

cols = corr.columns 

num_cols = len(cols) 

# Bar width and position 

bar_width = 0.1 
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index = range(num_cols) 

# Plot each correlation line as a set of bars 

for i, column in enumerate(cols): 

    ax.bar( 

        [x + i * bar_width for x in index],  # shift each group 

        corr[column], 

        width=bar_width, 

        label=column  ) 

# Formatting 

ax.set_xticks([r + bar_width * (num_cols // 2) for r in range(num_cols)]) 

ax.set_xticklabels(cols) 

ax.legend() 

plt.tight_layout() 

plt.show() 

 

Figure 1. Graphical representation of the correlation between hypothesis 

factors using Python 3.9.1 software 
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The results of the analysis indicate that the most influential factors in 

addressing the issue of managing lean production to reduce production costs are: 

- Optimization of logistics (K = 0.910065), 

- Ensuring workflow rhythm (K = 0.904928), 

- Improvement of auxiliary production (K = 0.903238), and 

- Elimination of company losses (K = 0.895509). 

Other factors such as: 

- Minimization of work-in-progress (H3.2), 

- Workload of employees and equipment (H4.1), and 

- Optimization of workforce size (H4.2) 

were found to have comparatively lower correlation coefficients, yet their 

influence remains statistically meaningful. 

Conclusions and perspectives of further development. This research has 

aimed to empirically investigate the key factors influencing the management of 

lean production for cost optimization within the context of Azerbaijan. To achieve 

this, a conceptual framework was first developed to explore the impact of various 

production factors on lean manufacturing systems. Based on this framework, a 

research model was constructed, and analysis was conducted through hypothesis 

testing to identify the most influential elements. 

The findings can be summarized as follows: 

- The strategic search for resource-saving opportunities in production 

processes plays a central role in cost optimization and contributes to long-term 

economic resilience. 

- The optimization of logistics, production, and storage facilities emerges as 

a crucial factor for the implementation of lean manufacturing principles. Effective 

cost management depends significantly on these structural improvements. 
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- The application of lean production tools to eliminate company losses at 

specific stages of the technological process has shown considerable effectiveness. 

Key directions for applying such tools in Azerbaijan were outlined in Section 2.3. 

- The establishment of workflow rhythm and visual representation of 

production and managerial processes serve as important facilitators for the 

successful deployment of lean practices in Azerbaijan. 

- Factors such as the level of employee workload, targeted elimination of 

losses, and the reduction of work-in-progress are vital components of lean systems 

and have proven to play an active role in cost optimization within Azerbaijani 

manufacturing environments. 

The method proposed in the paper can be used in future academic research 

and industrial applications in Azerbaijan. 
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Abstract. The topic of national security arises from the emergence of the 

state, is constantly evolving and acquires new trends that correspond to modernity. 

Ensuring national security provides for the protection of the state from threats, 

starting with its citizens (protection of constitutional rights and freedoms), 

protection of society (national values: moral and ethical, spiritual, historical and 

cultural, economic and material, intellectual and informational, preservation and 

enrichment of natural resources), ending with protection of the state level 

(sovereignty, sustainable development, territorial integrity, etc.). Based on the 

subjects of national security, we can distinguish: human and public security; 

socio-economic, ecological-technogenic, energy, information security; 

cybersecurity. Despite the significant development of information technologies in the 

field of national security, there are certain challenges: cyber threats (Ukraine 

regularly faces hacker attacks that try to paralyze critical infrastructure); outdated 

technologies (many state information systems need to be modernized and transition to 
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new cybersecurity standards); shortage of personnel (lack of qualified specialists in 

the field of information security, programming and data analysis); financing (limited 

budget for modernization and introduction of new technologies). But we also see 

development prospects, which include aspects: strengthening cooperation with 

international partners, in particular NATO and the EU; development of artificial 

intelligence and automated threat analysis systems; integration of state information 

systems into a single secure digital space, etc. All these topical issues of development 

prospects require a clear understanding and study. 

Keywords: national security. Ukraine, information technology, cyber threat, 

artificial intelligence, digital space. 

 

Problem statement. The present dictates new challenges to society, and the 

ability of state institutions to counteract external and internal threats, cybercrime, 

hybrid attacks, terrorism and other challenges depends on a clear understanding 

and analysis of the situation. 

Analysis of recent research and publications. Foreign and Ukrainian 

scientists raise the relevance of the study and analysis of national security in the 

direction of information systems to a high level. Foreign scientists: Li H. [7] 

analyzed big data of world national security; Mukherjee S., Chitra B. [6], Dixtra J., 

Gordon L., Martin R. [8], Admas W., Munayye Y., Diro A. [9], Kaur J., Ramkumar 

K.R. [10], Suresh N.V. explored the current state, challenges, future directions of 

cybersecurity, and the benefits of cyber threat information sharing between 

government agencies and agencies; Collins S., Dennehy D., Conboy K., Micallef R. 

conducted a systematization of literature and research programs in the field of 

artificial intelligence research. Domestic scientists are actively studying the topic of 

information security of Ukraine, namely: Lytvynenko O., Binko I., Potikha V. [2], 

Sokolenko N., Matvienkiv S. M., Shmalenko Y. I., Koltsov V. M., Kobko E. 
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investigated the problems and prospects for the development of the national 

information space as a factor in ensuring the national interests of Ukraine; 

Tyutyunyk V.V., Yashchenko O.A., Ruban I.V., Tyutyunyk O.O., Salnikova O., 

Posmityukh O., Petrenko M., paid attention to the study of situational centers; 

Dobrovolska O. V., Shtanko V. I., Preizner E. E., Yashina O. M., Sisiak P., 

Melnyk A.V. studied the analysis of the evolution of the latest technologies using 

artificial intelligence, its potential and challenges. 

Recently, the topic of information systems has received considerable 

attention. At the level of regulatory and state legislation, adopted decrees, laws, 

orders have been developed and are in force, in particular: the Decree of the 

President of Ukraine "Strategy for Ensuring State Security" dated 16.02.2022. No. 

56/2022 [1], Law of Ukraine "On the Fundamentals of National Security of 

Ukraine" of 21.06.2018, No. 2469-VIII [4], Order of the Cabinet of Ministers of 

Ukraine of April 18, 2023, No. 328-r. "On Approval of the Action Plan for the 

Implementation of the State Security Strategy" [3], etc. 

The purpose and objectives of the article. The article is aimed at analyzing 

the role of information systems in decision-making in the field of national security 

and the prospects for their development. In accordance with the purpose of the 

study, the objectives of the study are: to determine the main strategies of national 

security of Ukraine; to analyze the theoretical foundations of the study of the role 

of information systems in decision-making in the field of national security, tasks, 

functions, goals; to determine the prospects for the development and challenges of 

information systems for the protection of the state. 

Presentation of the main material 

1. Main strategies for ensuring the national security of Ukraine 

The concept of "security" is associated with legal protective functions: "state 

security", "national security", "public security", "personal security". According to 
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the Decree of the President of Ukraine dated 16.02.2022 No. 56/2022 - "ensuring 

state security - creating conditions for ensuring the protection of state sovereignty, 

territorial integrity and democratic constitutional order and other important 

national interests from real and potential threats to Ukraine". [1]. 

Table 1. The main threats to the national security of the state 

 
№ Threats Directions 

1 Russian military aggression seizure and occupation of Ukrainian territories, 

annexation of Crimea 

2 information aggression 

(disinformation) and intelligence 

activities 

subversive information activities, Russian propaganda 

and disinformation on the territory of Ukraine and the 

EU, counter-terrorist actions, counterintelligence 

3 terrorism    local separatism, protection of land and sea borders 

(patrolling), prevention of operational militarization, 

conducting military exercises in coalition with 

partners 

4 interaction and coordination in 

cooperation between the security 

and defense sectors 

systematic work, unified regulatory and legal 

institution, forecasting 

5 high level of NATO standards improvement of the material, technical, operational, 

regulatory and administrative base 

6 effective cybersecurity of the state сyber threat 

7 development of the military 

military-industrial complex 

use of the latest technologies, artificial intelligence, 

robotics, new resource technologies 

Source created by the author by [2]. 

 

The implementation and reform of the defense-strategic doctrines of the state 

is the main direction for a strong and sovereign state. The main threats to the 

national security of the state, in recent years, have focused on the main directions 

of the national strategy, in particular: Russian military aggression; information 

aggression (disinformation) and intelligence activities; terrorism; interaction and 

coordination in cooperation between the security and defense sectors; high level of 

NATO standards; effective cybersecurity of the state; development of the military 

military-industrial complex. [2] (Table 1). 
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According to the Order of the Cabinet of Ministers of Ukraine dated 

18.04.2023 No. 328-r, the Action Plan for the implementation of the State Security 

Strategy was approved, which spells out strategic tasks for maintaining state security, 

namely: 

- to develop the capabilities of the subjects of the state security system to 

prevent, detect, prevent and counteract internal and external threats to state 

security; 

- to improve counterintelligence support of state sovereignty, constitutional 

order, territorial integrity, defense, economic, scientific and technical potential, 

economic security, critical infrastructure facilities from the influence of subjects of 

intelligence and subversive activities; 

- to ensure the actions of the counterintelligence regime in the state; 

- counteract economic terrorism; 

- fight terrorism and organized crime, counteract the spread of systemic 

corruption in state bodies; 

- to carry out counterintelligence support in the sphere of implementation 

and support of judicial proceedings; 

- to prevent and stop the illegal activities of special services of foreign states; 

- create and strengthen the capacity of the national cybersecurity system;  

- to intensify counteraction to special information foreign operations;  

- to prevent, detect and stop crimes against the foundations of national 

security, peace and security of mankind; 

- to implement NATO and EU security standards, mechanisms for the 

functioning of the system for ensuring the security of state secrets and official 

information;  

- to increase the technological capabilities of the subjects of ensuring state 

security;   
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- to ensure and improve national systems of state border protection; 

- strengthen migration control at the state border;   

- to create an effective system for the exchange of information between the 

subjects of state security;   

- to improve the professional level of specialists of the subjects of state 

security;   

- to ensure the appropriate level of social and legal protection of specialists 

of state security entities;   

- to improve the regulatory framework for the functioning of the state 

security system;   

- to develop international cooperation in the security sphere. [3]. 

"National security is the protection of the vital interests of a person and a 

citizen, society and the state, which ensures the sustainable development of 

society, timely identification, prevention and neutralization of real and potential 

threats to national interests."  [4]. 

National security is the ability of the state to protect the national interests of the 

nation. National interests are the unity of material, spiritual and intellectual values of a 

sovereign state. 

2. Information systems in the field of national security: tasks, functions, 

goals 

In the modern world, information systems play a key role in ensuring the 

national security of the state. The ability of the state to quickly respond to external and 

internal threats, counteract cybercrime, hybrid attacks, terrorism and other challenges 

depends on the effective, correct collection, precise processing and analysis of 

databases. Information systems in the field of national security are an important tool 

for state bodies, the army, special services and other structures responsible for 

protecting the country. Information systems (IS) in the field of national security are 
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a set of technological solutions, software, databases, means of communication, 

communication and other resources intended and directed to collect, systematize, 

store, analyze, control and transfer information used in state structures and 

authorities to ensure state security [6]. (Fig. 1) 

 

 

 

Fig. 1. Information systems in the field of national security.  

Source created by the author. [6]. 

 

These systems are used in the military, law enforcement, cybersecurity, 

intelligence services, border control and anti-corruption, economic security, and other 

areas of strategic importance to the state. 

The main goals of using information systems in the field of national security 

are: threat prevention (identification of potential dangers and their neutralization at 

early stages); increasing the efficiency of state bodies (quick receipt and analysis of 

information for strategic decision-making); ensuring stability in the state (control over 

the situation in the country, countering destabilizing processes); protection of 

sovereignty and territorial integrity (use of information technologies for military 

intelligence, management of military operations); strengthening international security 

– cooperation with international partners, intelligence exchange.  
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Table 2. Tasks of information systems in the field of national security 
 

№ Task Ensure Application 

example 

Notes/Examples 

1 Threat 

Monitoring and 

Analysis 

Continuous collection of data on 

potential threats, both internal 

and external 

Video surveillance 

and face 

recognition 

systems 

Аirports, at borders, in cities 

to fight crime 

2 Intelligence and 

counterintellige

nce 

The use of IS for intelligence 

collection, analysis of 

information on the activities of 

foreign intelligence services, 

terrorist organizations and other 

actors. 

Intelligence think 

tanks 

Using artificial intelligence 

for risk analysis. 

3 Сyber threat Protection of critical 

infrastructure from cyberattacks, 

hacks and unauthorized access to 

data 

Cybernetic 

Security Centers 

Specialized units engaged in 

the analysis and repulsion of 

cyberattacks. 

4 Ensuring 

information 

security 

Countering Disinformation, 

Fake News and Propaganda 

Situation centers Use of information 

technology and artificial 

intelligence 

5 Coordination of 

the activities of 

law 

enforcement 

agencies 

Ensuring the exchange of 

information between the army, 

police, special services and other 

government agencies. 

Military 

Operations 

Management 

Systems Law 

Enforcement 

Databases 

NATO Combat Information 

Systems, Systems Storing 

Information on Criminals, 

Wanted Persons, Potential 

Threats 

6 Protection of 

economic 

security 

Monitoring financial flows, 

combating money laundering, 

economic crimes, and 

corruption. 

Combating 

economic abuses 

 

 

Source created by the author [7 ,8, 9].  

 

The main tasks of information systems in the field of national security are: 

monitoring and analysis of threats; intelligence and counterintelligence; cybersecurity; 

ensuring information security; coordination of the activities of law enforcement 

agencies;  protection of economic security (Table 2). 

Information systems in the field of national security are important aspects 

for protecting the state from internal and external threats, promptly receiving and 
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analyzing data, preventing and anticipating threats, coordinating the actions of 

state structures. Thanks to the development of the latest technologies, 

cybersecurity, artificial intelligence, the ability to systematize big data, information 

systems are becoming a powerful tool in ensuring the clarity, stability, security and 

protection of the country's sovereignty. 

Information systems perform a number of important functions, including: 

collecting information; processing and analysis of information; encryption and data 

protection; automation of decision-making; ensuring communication between 

security agencies. (Fig. 2). Investments in information systems, their 

modernization and adaptation to new challenges are the key to the effective 

protection of national interests and state security. 

 

 

Fig. 2. Functions of information systems.  

Source created by the author 

 

http://www.wayscience.com/en/home/


129 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

3. The role of information systems in the field of national security of 

Ukraine 

Today, information systems (IS) play an important role in the decision-making 

process in the field of national security, providing state structures with the prompt, 

clear and accurate data necessary for an effective response to internal and external 

threats. Let us consider the role of information systems in the decision-making 

process in the field of national security. They help to quickly respond to threats, 

predict risks, and coordinate the activities of government agencies. (Table 3,4) 

 

Table 3. The role of information systems in the decision-making process in the 

field of national security 

 

№ Information system The role of information systems 

1 Collection and 

processing of 

information 

Use of data from satellite systems, video surveillance, analytical platforms 

and intelligence sources. 

Real-time analysis of information arrays for threat detection. 

2 Forecasting and risk 

assessment 

Using Artificial Intelligence and Big Data to Predict Possible Scenarios. 

Crisis modeling and response planning. 

3 Crisis Decision 

Support 

Automated risk analysis systems help to quickly make decisions during 

military operations, terrorist acts or man-made disasters. 

Coordination between various government agencies, including the Security 

Service of Ukraine (SBU), the Armed Forces of Ukraine (AFU), and the 

State Emergency Service (SES). 

4 Protection of state 

information resources 

Cybersecurity systems prevent cyberattacks, information leaks, and 

sabotage in the digital space. 

Use of modern encryption and protection of critical infrastructure. 

5 Automation of 

communication 

between government 

agencies 

Integration of databases to simplify the exchange of information between 

law enforcement agencies, intelligence and the government. 

Optimization of logistics processes in the military sphere and management 

of state resources. 
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Table 4. The main directions of use of information systems in the field of security 

of Ukraine 

 

№ Safety Areas Outcome 

1 Military security Use of combat control systems ("Kropyva" system, GIS "Artos" for artillery 

units) 

Integration with NATO intelligence systems and data sharing with partners 

2 Cybersecurity Development of the State Service for Special Communications and 

Information Protection of Ukraine (SSSZZI). 

Using the National Cyber Security Center for Cyberspace Threat Analysis. 

3 Combating terrorism 

and criminal threats 

Analytical systems for monitoring social networks to identify radical 

groups. 

Law enforcement databases for quick identification of criminals. 

4 Economic security The use of information systems to track financial flows, fight money 

laundering, and monitor corruption schemes. 

Automated systems for analyzing public procurement, tax and customs 

transactions. 

5 Border control and 

migration security 

The use of biometric border control systems to prevent illegal crossings. 

Automated databases on suspicious persons, international information 

exchange 

Source created by the author [7, 8, 9, 10] 

 

In Ukraine, given the challenges of hybrid warfare, cyberattacks, economic 

instability and terrorist threats, the use of information technologies is becoming an 

integral part of state security policy. Despite the existing challenges, the further 

development of digital technologies and cybersecurity is a strategic task to ensure the 

sovereignty and stability of the country. 

4. Prospects for the development and challenges of information systems 

In the modern world, information systems (IS) play a crucial role in ensuring 

national security and protecting the state from external and internal threats. 

Ukraine, which is in the midst of a hybrid war, cyberattacks and geopolitical 

challenges, is actively introducing modern digital technologies to strengthen its 

security. The prospects for the development of information systems are related to 

process automation, artificial intelligence, cybersecurity, and integration with 
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international security structures. Despite the significant potential for the 

development of IS, there are certain threats and challenges: cybercrime and hacker 

attacks; shortage of personnel; financial constraints; dependence on Western 

technologies. (Fig. 3). 

 

Fig. 3. Threats and challenges to the development of information systems. Source 

created by the author. 

 

The main directions of development of information systems for the protection 

of the state, in particular: development of cybersecurity systems; implementation of 

artificial intelligence (AI) and Big Data; development of biometric and intelligence 

systems; integration into international security information systems; automation of 

military operations management; protection of the information space and the fight 

against disinformation; modernization of state process management systems (Table 

5). 

Table 5. The main directions of development of information systems for the 

protection of the state 
 

№ Directions of 

development 

Implementation 

1 Development 

of 

cybersecurity 

systems 

Strengthening the protection of critical infrastructure from cyberattacks 

Implementing artificial intelligence for real-time threat analysis 

Creation of a national cyber army that will specialize in protecting the 

information space and counteroffensive cyberattacks 

Integration of government agencies into a single cybersecurity system for rapid 

response to threats 
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2 Implementation 

of artificial 

intelligence 

(AI) and Big 

Data 

Using AI to analyze data from open sources, social media, satellite imagery, and 

communication interception 

Automated systems for forecasting terrorist threats and military actions 

Optimization of logistics, resource allocation and coordination between law 

enforcement agencies 

3 Development 

of biometric 

and intelligence 

systems 

Use of biometric passports, facial recognition systems for border control and 

identification of potential threats 

Expansion of the satellite surveillance network for control of military operations, 

monitoring of borders and strategic objects 

Use of drones for reconnaissance and surveillance in conflict zones 

4 Integration into 

international 

security 

information 

systems 

Strengthening cooperation with NATO and the EU on intelligence-sharing 

Implementation of cyber security standards in accordance with international 

standards 

Integration with threat early warning systems (e.g. NORAD, cyber attack 

surveillance systems) 

5 Automation of 

military 

operations 

management 

Using digital platforms to coordinate between units, such as GIS "Artos" or 

"Nettle"” 

Development of AI-controlled autonomous combat systems for defense and 

counteroffensive operations 

Implementation of electronic systems for the management of ammunition, 

equipment and resources 

6 Protection of 

the information 

space and the 

fight against 

disinformation 

Using AI to monitor and analyze fake news, propaganda, and information 

attacks 

Development of state information platforms for communication with citizens 

and prevention of panic during crisis situations 

Increasing the digital literacy of the population in terms of information security 

7 Modernization 

of state process 

management 

systems 

Using e-Governance to Make Decisions Quickly and Streamline Administrative 

Procedures 

Automation of document flow, reducing the impact of the human factor on 

strategic decision-making 

Implementation of blockchain technologies to increase the level of transparency 

of government transactions 

Source created by the author. [11,12]  

 

The development of information systems is strategically important for the 

protection of the state. Ukraine must invest in cybersecurity, artificial intelligence, 

intelligence, and automated military systems to meet today's challenges. 

Integration with international structures, training of personnel and development of 

innovative technologies will be the key to effective protection of the country's 

sovereignty. 
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Conclusions and prospects for further development 

The national security of the country is the main strategy of our state. This is 

especially relevant looking at the difficult present that our Ukraine is experiencing. 

War is the intersection of life before and after, it is broken destinies and crippled 

lives. 

The rapid development of the latest technologies focuses the attention of 

society on the multi-vector nature of the study of information systems that cover all 

spheres of our life. The course work highlighted the problems of the rapid 

development of information systems and the purposeful direction of the new 

concept in the direction of practical application for the benefit of society. Clear 

tasks have been identified and analyzed, namely: the main strategies of national 

security of Ukraine (the main threats to the national security of the state, strategic 

tasks for the preservation of state security, spheres of activity of the national 

security of the state and multi-vector functions, priority areas of national security); 

theoretical foundations of the study of the role of information systems in decision-

making in the field of national security, tasks, functions, goals (the concept of 

"information systems", directions of use of information systems in the field of national 

security, main goals, tasks and functions of information systems, the role of 

information systems in the process of decision-making in the field of national 

security, the main directions of use of information systems in the field of security of 

Ukraine; рrospects for the development and challenges of information systems for 

the protection of the state (threats and challenges of the development of 

information systems, the main directions of development of information systems 

for the protection of the state. 

The rapid development of the technological direction of information systems 

provides opportunities for multi-vector development of science, strengthening the 

science and practical application of the concept. Information systems are a driver 

http://www.wayscience.com/en/home/


134 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

in decision-making in the field of national security for state bodies, the army, 

special services and other structures responsible for the defense of the country. 
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Abstract. The problems of guaranteeing food security, environmental 

protection, and biodiversity conservation are among the global challenges for all 

mankind. These factors, as well as the relentless growth of the world's population, 

are predicted to cause an increase in demand for food, which may double by 2050. 

This also applies to foods of animal origin, which are important sources of protein 

necessary for the proper functioning of the human body. However, the production 

of livestock products, which is complex and costly, in the social and technological 

sense, is increasingly unable to satisfy consumer demand either in quantity or 

quality. The production of meat analogues provides significant resource savings 

compared to traditional animal husbandry: in the case of the production of 

cultivated meat, the saving of agricultural land area is 95%, water consumption - 

78%, in the case of the production of analogues from plant raw materials - 99% of 

the area and 99% of water resources. That is why meat analogues, which are 
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produced from plant materials or obtained by cultivating natural cells, have 

recently become more and more widespread. Urgency of the problem. The 

efficient use and production of meat substitutes can contribute in part to solving 

global and regional food challenges, and the growing interest in alternative 

protein sources is driven by environmental, ethical and economic factors. One of 

the most promising meat substitutes is mushroom protein, which is of natural 

origin, high nutritional value and environmental safety. Ukraine has great 

potential for the production of "mushroom meat"; natural resource (land, water in 

sufficient quantities); culinary traditions (Ukrainians' preferences for mushroom 

dishes); growing demand for healthy eating. To do this, it is necessary to intensify 

work on popularization, expansion of production and attraction of investments. 

"Mushroom meat" can become the basis for new products of the Ukrainian food 

industry and part of the global trend of sustainable nutrition. 

Keywords: food security, meat alternatives, meat substitutes from plant 

materials, mushroom meat, protein, mycelium. 

 

Analysis of recent studies. The topic of meat substitutes is actively 

discussed in the world scientific community. Scientists propose multi-vector 

research and development of new food products that will become basic for the 

consumer in the future. The production of plant-based meat analogues for the 

Ukrainian producer will be able to become promising. Therefore, the analysis of 

the studies in the articles, namely: Ahmad M.I., Farooq S., Alhamoud Y., Li S., 

Zhang N. Mycoprotein Review: History, Nutritional Composition, Production 

Methods, and Health Benefits; Krishnamurthy R., Srinivash M., Pambayan U. M., 

Malaykozhundan V. Nutritional nutrients in the edible mushroom Agaricus 

bisporus and their radical absorption, antibacterial and antifungal effects; Pastrana-

Pastrana A, Rodríguez-Herrera R., Solanilla-Duque J., Flores-Gallegos A. 
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Vegetable proteins, insects, edible mushrooms and algae: more sustainable 

alternatives to conventional animal protein; Sa A., Moreno U., Karchofi V. 

Vegetable proteins as a quality source of nutrition for the human diet; Anusia G., 

Prabu U., Yamini N. et al. A review of the medicinal and biological effects of 

edible and wild mushrooms; Liu H., Yang S., Qin J., Li J., Chen J. Problems, 

process technologies and potential possibilities of synthetic biology for plant-based 

meat production provide an opportunity for further development of this direction. 

The purpose and objectives of the article. To analyze the advantages and 

current challenges of the prospects for the development of an alternative to meat of 

animal origin for substitutes of plant origin, namely based on edible mushrooms. 

Presentation of the material. Meat analogues, which use mushroom 

proteins, although they belong to products of plant origin, represent a separate 

direction in the development of these products, which, in particular, are carefully 

checked for effects on the health of consumers [1]. Despite its many advantages, 

mushrooms as a meat substitute also have their own challenges. One of them is the 

limited amount of protein compared to animal meat, although this deficiency can 

be compensated by adding protein components, such as legumes or grains. Also, 

technological innovation is required to create a texture that is as similar to meat as 

possible, since mushrooms do not have a muscular structure like animal meat. 

1. «Mushroom meat». Thanks to the development of the farming movement 

and the growth in demand, the global production of edible mushrooms has 

increased significantly. The most widely cultivated mushrooms worldwide are 

Agaricus bisporus, Lentinus edodes and Pleurotus ostreatus. At the same time, 

edible mushrooms growing in natural conditions are characterized by a high 

content of heavy metals, which can have negative consequences for the health of 

consumers. Mushrooms have significant advantages compared to other meat 

substitutes, they have and contain namely:  
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- expressive antibacterial, antiviral, antidiabetic, antioxidant, 

nephroprotective and hepatoprotective properties;   

- high content of dietary fiber and characteristic fibrous structure;   

- a high amount of protein, which is key for replacing meat, and a low level 

of fat, which is suitable for a healthy diet; 

- rich in B vitamins, minerals (especially selenium, potassium, copper), 

antioxidants and fiber, which has a positive effect on the digestive system;  

- high capacity of dietary fiber and characteristic fibrous structure; 

 - insignificant resource of land, water and produces less greenhouse gases 

(environmental burden) than animal husbandry;  

- appropriate principles of vegetarian and vegan nutrition (does not require 

the maintenance of animal slaughter);   

-similarity to meat in terms of organoleptic properties (the high content of 

sulfur-containing amino acids in some edible mushrooms provides them with a 

characteristic meat taste). The composition of edible mushrooms includes a variety 

of microchemicals, such as: proteins, polysaccharides, carbohydrates, steroids, 

vitamins, nucleotides, enzymes, flavonoids, glycoproteins, phenols, tannins, amino 

acids and oxidized polyphenols. The nutritional value of mushrooms is due to the 

maximum content of: proteins, minerals, fiber, a minimum of fats and vitamins. 

The mushroom also contains: flavonoids, tannins and alkaloids. They are 

beneficial for a vegetarian diet, since they establish all the necessary amino acids 

for the needs of an adult. Edible fish have higher protein levels than vegetables or 

greens. The mineral component is one of the most important components of the 

human diet, and some types of edible mushrooms have a higher content of 

minerals (calcium, magnesium, etc.). In addition to minerals, mushrooms are also 

an outstanding source of unsaturated fatty acids and vitamins, including vitamin B 

and vitamin C [2]. Edible mushrooms have a number of properties that make them 
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an ideal meat substitute. High protein value, fibrous structure, ability to absorb 

aromas, as well as rich vitamin and mineral composition allow mushrooms not 

only to bring the taste and texture of traditional meat closer, but also to provide a 

healthy, nutritious and environmentally friendly product. Mushrooms are a 

universal basis for culinary experimentation, providing an opportunity to create 

products that meet the needs of consumers for proteins, taste and texture of meat 

dishes without harming the environment or animal husbandry. 

1. Protein value. Edible mushrooms are rich in protein, although its 

concentration depends on the specific type of mushroom. This makes mushrooms 

suitable for increasing the protein value of dishes, especially when combined with 

other plant-based protein sources such as legumes or cereals (Table 1) 

Table 1. Protein content 

Product Protein content (%) dry weight 

Meat and meat products 16-21 

Wheat 11,3 

Mushrooms 8-15 

Agaricus bisporus (Garden champignon) Up to 8 

Pleurotus ostreatus (Oyster mushroom) About 10 

Lentinus edodes (shiitake) Up to 15 

Source: developed by the authors by  [3].  

 

Proteins are high-molecular weight biopolymeric organic compounds, the 

monomers of which are amino acids. Proteins are biopolymers of 20 different 

monomers (natural basic amino acids) combined in macromolecules in specific 

quantities and sequences. The order of amino acids in a protein molecule is 

determined by the genome [4]. Proteins enter the body with food - these are 

nutrients, macronutrients that are involved in the functioning of the whole body. 
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The proteins in mushrooms are complete because they contain several important 

amino acids, including lysine, methionine, and glutamic acid, which provide 

beneficial properties and umami flavor (Table 2).  

Table 2. Amino acid content in plants (cereals, legumes) and edible 

mushrooms (g/100 g protein) 

 
His Ile Leu Lys Met Cys 

Met+

Cys 
Phe Tyr 

Phe+

Tyr 
Thr Trp Вал 

 

histi

dine 

Isole

ucin

e 

Leuc

ine 

lysin

e 

meth

ionin

e 

Cyst

eine 

Phen

ylala

nine 

Tyro

sine 

Thre

onin

e 

Tryp

toph

an 

Vali

ne 

argin

ine  

Crops 

Wheat 1.2 4.2 7.6 2.9 1.9 2.3 4.2 5.3 3.3 8.8 2.7 1.1 4.5 

Soy 2.33 3.70 7.38 3.46 - - 4.31 - - 8.72 3.54 1.21 5.40 

Barley 2.4 3.5 7.7 3.9 2.1 1.4 3.5 5.7 2.8 8.5 3.9 - 5.4 

Kukurudza 3.3 3.9 11.6 3.3 2.0 2.3 4.3 4.9 4.7 9.6 3.9 1.0 4.9 

Buckwheat 2.52 3.12 5.94 5.68 2.3 - - 4.3 3.03 6.3 3.5 2.0 4.26 

Lentil 2.8 4.6 7.2 6.8 - - 2.9 - - 7.8 3.6 0,7 5.0 

Pea 2,22 4,23 7,11 6,93 5,00 2,01 7.01 4,87 2,79 7,66 3,45 - 4,72 

Chickpeas 3,3 6,0 10,0 8,5 2,1 1,6 3.7 7,9 4,0 11.9 4,7 - 5,7 

Mushrooms are edible 

Agaricus 

bisporus 
Agaricus 

1.4 3.2 4.9 3.5 - - 1.1 - - 4.4 3.0 - 3.8 

Pleurotus 

ostreatu 
Oyster 

mushroom 

- 1,98 4.26 3,65 - - 1.51 - - 4.39 2.61 - 2.53 

FAO/WHO/UN Recommended Amino Acid Structure (2007) for Adults 

FAO/WHO

/UN 
1.5 3.0 5.9 4.5 1.6 0,6 2.2 - - 3.8 2.3 0,6 3.9 

The source was developed by the author according to [5].  
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The amino acids lysine and methionine are considered the most important 

amino acids given the approximation to the composition of meat of animal origin, 

which are produced in limited quantities in most types of crops (cereals generally 

contain low levels of lysine). 

Legumes are deficient in sulfur amino acids, while pseudocereals have an 

amino acid balance with higher levels of lysine, methionine, and cysteine. 

Mushroom proteins are deficient in methionine and cystine, so they can be 

supplemented or combined with other high-protein ingredients in meat substitute 

[6].  

2. Umami taste and aromatic properties. Mushrooms are known for their rich 

umami flavor, which adds depth to any dish. Umami flavor is achieved thanks to:  

- glutamic acid: it is a natural flavor enhancer and gives mushrooms 

saturation;  

- ribonucleotide compounds: some mushrooms, including shiitake, are rich 

in compounds such as guanosine monophosphate (GMP), which enhances the 

umami flavor, especially when combined with glutamates. 

These components allow the mushrooms to create a rich flavor profile that 

mimics the meaty flavor, especially after pickling or heat treatment. 

3. Fibrous structure. Mushrooms such as oyster mushrooms and shiitake 

have a dense, fibrous structure that closely resembles the texture of meat. Their cell 

walls contain chitin and glucans, which give the mushrooms strength and elasticity. 

The fibrous structure of mushrooms allows them to hold their shape well during 

cooking, maintaining density and texture and mimicking the fibrous nature of 

meat, especially when the mushrooms are crushed and pressed into meatballs, 

cutlets or sausages. This structure helps to create products that visually and taste 

close to meat. 
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4. Ability to absorb aromas and spices. Mushrooms have a porous texture 

that absorbs flavors, marinades and spices well. This property allows you to cook 

mushroom dishes of any taste and easily reproduce meat aromas with spices and 

seasonings. For example, pickled mushrooms can taste like barbecue, smoke, or 

curry. Additionally, their ability to absorb flavors makes mushrooms a versatile 

base for a variety of culinary experiments, allowing for the creation of meat 

substitutes with a unique, layered flavor profile. 

5. Low calorie and fat content. Unlike animal meat, mushrooms are a low-

calorie, low-fat food. This makes them ideal for creating dietary meat substitutes 

that are suitable for consumers watching their weight or cardiovascular health. At 

the same time, mushrooms are rich in healthy unsaturated fats, such as linoleic 

acid, which supports metabolic processes in the body. Thanks to this, mushrooms 

provide the necessary nutrition without excessive calories, making them an 

excellent option for a healthy diet. 

6. High fiber content. Mushrooms contain a significant amount of fiber, 

including types of fiber such as chitin and beta-glucans. Fiber is essential for gut 

health and maintaining satiety. Beta-glucans, in particular, contribute to: lowering 

cholesterol levels; increasing the level of the immune system; improving gut 

health.. This makes mushroom meat substitutes good for digestion and also 

provides them with a nice texture that adds satiety to the dish. 

7. Vitamin and mineral composition. Mushrooms are rich in vitamins and 

minerals that are beneficial to the body and can provide additional nutritional value 

to meat substitutes. Main useful substances:  

- B vitamins (especially B2, B3, B5, B9): support metabolic processes, the 

nervous system and help the body absorb energy; 
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- vitamin D: some mushrooms, especially those grown under the influence of 

ultraviolet light, contain high levels of vitamin D, which helps maintain the 

skeletal system and increases immunity;  

- Minerals: Mushrooms contain important micronutrients such as potassium, 

copper, selenium, and phosphorus to help maintain electrolyte balance, heart 

health, and immune system function. 

8. Antioxidants. Mushrooms contain antioxidants - substances that protect 

body cells from free radical damage. One of the powerful antioxidants present in 

mushrooms is ergothioneine. It helps to reduce the level of oxidative stress, which 

helps slow down the aging process and prevents the development of chronic 

diseases.  

Edible mushrooms are therefore the ideal alternative to meat due to their 

high protein content, low fat content and dietary fiber - respectively, they are 

becoming an increasingly popular choice. 

 

2. Technology for the production of meat substitute from edible 

mushrooms 

Mushrooms-based meat substitutes can be created from whole mushrooms 

or from mushroom mycelial mass (mushroom tissue). Some products consist of 

pressed mushrooms that are first crushed, then spices and other ingredients are 

added to improve texture and flavor, and then shaped into meatballs, sausages or 

patties. The technology for the production of meat substitute from edible 

mushrooms has several main stages that allow you to get a product that is as close 

as possible in texture, taste and nutritional properties to traditional meat. The basic 

processes can vary depending on the type of mushroom (whole mushrooms or 

mycelium) and the final purpose of the product (meatballs, sausages, patties, etc.). 

Let's consider in detail each of the key stages (Fig. 1). 
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Fig. 1. The main stages of the production of "mushroom meat". 

Source developed by the author [7]. 

 

1. Selection and preparation of raw materials. At the initial stage, the types 

of mushrooms that will be used for the production of meat substitute are 

determined. For the production of a quality product, the main advantages of an 

individual mushroom are used. (Table 3). Selected mushrooms are cleaned and 

crushed for further processing. If mycelium is used, it is grown in special 

fermenters, where optimal conditions are created for rapid growth. 

 

Table 3. Advantages of mushrooms in production 

Mushrooms Advantages 

Agaricus bisporus (garden champignon) soft, delicate taste and availability 

Agaricus bisporus var. portobellus (Portobello)    large size, fleshy structure 

Pleurotus ostreatus (Oyster mushroom) elastic, fibrous structure 

Lentinus edodes (Shiitake) rich umami taste, useful properties 

Grifola frondosa (maitake) fleshy tubers (disadvantages - high cost) 

Міцелій грибів (Root structure of fungi)  high protein content. 

Source: created by the author on [8].  
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2. Fermentation (for mycelium). If the meat substitute is made on the basis 

of mycelium, then one of the most important processes is fermentation. Mushroom 

mycelium is grown in a liquid nutrient medium saturated with glucose, vitamins 

and minerals in large fermenters. This happens in several stages: First, nutrients 

and sterile conditions are added. Then a culture of mycelium is added to the 

nutrient medium, which begins to grow. Optimal temperature and light conditions 

are maintained for rapid growth and obtaining a thick, fibrous mass reminiscent of 

a meat texture. This fermented mass contains a high concentration of protein and 

has a structure that, after further processing, becomes similar to the fibers of 

animal meat muscles. Mycelium has a high nutritional value, is well accepted by 

the body and is an excellent source of protein and fiber. 

3. Processing and texturing. At this stage, the mushrooms or mycelial mass 

are texturized to achieve the desired density and elasticity, similar to the structure 

of meat. The main methods of texturing:  

- pressing and extrusion (processes are used to process mushrooms and turn 

them into a homogeneous mass with a fibrous structure, the mushroom mass is 

heated and passed through special machines, which, with the help of pressure and 

temperature, form a structure similar to fibers); 

- mechanical grinding (mushrooms are crushed to a state of paste or small 

pieces to create minced meat, from which cutlets, sausages or meatballs are then 

formed; 

- hydration and kneading (vegetable proteins (e.g. soy or wheat protein) are 

added to provide texture, strength and added nutritional value. 

4. Marinade and flavor formation. Mushrooms have a natural umami taste, 

but in order to bring the taste closer to traditional meat, marinating and adding 

spices are used: sauces (soy sauce, smoked paprika, garlic, onions); flavors and 

natural flavors (natural mushroom extracts, vegetable additives), which improves 

http://www.wayscience.com/en/home/


147 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

the texture, making the product more juicy and aromatic. Usually, the pickled mass 

is left for several hours so that all the flavors are well absorbed into the mushroom 

texture. 

5. Molding and heat treatment. At this stage, the final product is formed - it 

can be cutlets, meatballs, sausages or other types of "meat" products. Molding 

occurs by pressing into special molds. Next, the product undergoes heat treatment: 

- baking, boiling or frying (methods are used to give the product an attractive 

appearance and a characteristic crust, like meat products);   

- pasteurization or sterilization (to increase the shelf life of the product, 

pasteurization or sterilization is carried out, which ensures the safety of the product 

and allows it to be stored longer without the use of preservatives). 

6. Cooling and packaging. The final stage is cooling and packaging. The 

product is cooled to the optimum temperature to avoid bacterial growth, and then 

packaged in vacuum or air-protected packages to preserve taste and freshness. 

The technology for the production of meat substitute from mushrooms is a 

complex process that includes growing, texturing, flavoring, shaping, and 

packaging. Thanks to scientific and technological developments, today it is 

possible to create mushroom-based products that fully satisfy the needs of proteins 

and at the same time have a meat-like taste and texture. 

3. Ukrainian society and mushroom meat substitute. In the world, the 

production of mushroom-based protein is actively developing. According to 

Bloomberg Intelligence, by 2030, the global market for alternative meat could 

reach $140 billion, where the share of edible mushroom meat substitute in this 

segment will be significant. Companies such as Quorn (UK), Meati Foods (USA), 

Nature's Fynd (USA) are already successfully selling mushroom products on the 

mass market, making whole meat from fermented mycelium. Meati Foods co-

founder Tyler Huggins believes that Meati meat is a nutritious whole-food protein 
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that uses only a fraction of the ingredients that go into making plant-based meats. 

In fact, the final product is just mycelium with seasonings. 

Ukrainians are increasingly interested in alternative products, and meat 

substitutes are no exception. It should be noted that according to a survey and 

sociological study conducted by the Kyiv International Institute of Sociology 

(KIIS) in the UA Plant-Based Project (2020), Ukrainians began to give up meat 

products and animal meat more often, using plant-based alternative substitutes. 

This trend is spreading rapidly among young people and residents of large cities. 

The main reasons for the attractiveness of mushroom meat are: ecological product 

(growing mushrooms requires less water and resources); valuable product 

(contains all the necessary amino acids, rich in fiber and trace elements); 

hypoallergenic product (suitable for people with gluten, soy or lactose intolerance); 

meat taste (many mushroom products have a "meaty" structure and taste); safe 

product (safety against animal disease). 

Ukrainian production has all the prerequisites for the development of the 

mushroom meat market, but there are main challenges on the way to mass 

implementation, namely: cultural characteristics, perception of the product and 

insufficient popularization. 

However, today the Ukrainian market of "mushroom meat" is still at the 

beginning of its development, and production remains artificial. In order for 

"mushroom meat" to become accessible and popular among Ukrainians, you need 

to take the following steps: popularization through education and marketing 

(conducting tastings, advertising campaigns, explaining the health benefits of 

mushroom protein); expansion of the assortment in stores (widespread introduction 

of mushroom meat substitutes in supermarkets, cafes, fast food restaurants); 

support for domestic producers (investments in the production of mushroom 
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protein, attraction of public and private funds); cooperation with international 

companies (using the experience of Quorn, Meati Foods and other market leaders). 

 

Table 4. Development prospects and challenges of Ukrainian production of 

"mushroom meat" in Ukraine 

 
№ Development 

prospects 

Notes/Example Challenges Notes/Example 

1 The 

popularity of 

mushrooms 

in traditional 

cuisine 

The traditional use of 

porcini mushrooms, honey 

agarics, champignons, 

which simplifies the 

perception of new 

mushroom products 

Low consumer 

awareness. 

Stereotypes about 

"artificial" products 

Lack of consumer awareness 

of the quality and benefits of 

mushroom protein as a 

complete meat substitute 

2 Developed 

mushroom 

production 

Ukraine is one of the top 

10 champignon producing 

countries in Europe. 

Lack of mass 

production 

Mushroom meat substitutes 

are not yet presented in 

Ukrainian supermarkets on a 

par with soy or pea 

alternatives. 

3 Available 

raw materials 

The presence of a large 

number of forests and 

farms for the cultivation 

of mushrooms. 

Price Due to limited production, 

mushroom protein can be 

more expensive than 

traditional meat or plant-based 

alternatives (peas, soybeans). 

Source created by the author. 

 

Conclusions. Meat substitutes from edible mushrooms are a promising 

alternative for those who care about their health and the environment. Mushrooms 

are not only healthy, but also versatile in use, which allows them to take an 

important place in the market for plant-based meat substitutes. While technology is 

still evolving, the prospects for mushroom meat look promising and could become 

an important part of the future diet of many people looking for delicious and 

sustainable foods. 

Ukrainian production has great potential for the development of "mushroom 

meat" for the sake of food stability. Our country, thanks to its natural resources, 

culinary traditions and preferences and growing consumer demand for healthy 
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food, has all the potential to produce an environmentally friendly, safe, high-

quality product.   However, for the successful development of the market, active 

work is necessary to popularize, expand production and attract investments. If 

these conditions are met, mushroom protein can become an important element of 

the Ukrainian food industry and part of the global trend of sustainable nutrition. 
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Philological sciences 
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Abstract. The article proves that the condition for the genesis of the 

dialogical statement is the mirror symmetry/asymmetry of the communicative 

situation. It is proved that in the acts of a symmetrical/asymmetrical 

communication the speaker acts as the speaker or the receiver, or as the sender 

and the receiver at the same time, a 'mixing' of the two positions, carrying out the 

pragmatic derivability of the signified language sign from its signifier. The 

understanding of the genesis of the dialogical utterance proposed in the work 

coincides with the derivational theory of dialogue, which recognizes the 

communicative situation as the communicative precursor of the dialogical 

utterance. In the existing models of text formation, which can be conventionally 

designated as anthropodynamic, the condition for the genesis of a dialogical 

utterance is recognized as the asymmetry of the dialogical situation, which is 

revealed in the change of roles of the participants in the communicative situation, 

who carry out acts of the text formation – the change of speech acts. The 

communicative situation "Discussion" is considered both symmetrical and 

asymmetrical, where the central communication scheme is the dialogical utterance 
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vector "duel↔duet." In a symmetrical communicative situation "Discussion", the 

"dialogue-duet" dominates, where the sender (expert-police) and the receiver 

(expert-police - opponent) are equal in their statuses and roles. In the 

asymmetrical scheme of the communicative situation "Discussion" (expert-police-

(expert-police/criminal), where communicators have different social indicators, the 

"dialogue-duel" is more common. Depending on the type of communication 

situation (asymmetrical- duel/symmetrical-duet) and the role of the 

communicatively active sender/receiver in the communicative situation 

"Discussion", a narrative-analytical strategy is implemented. This strategy 

involves mutual informing by the sender to the receiver, modeling reality, and the 

presence of a large number of subjective judgments of a qualificative nature 

concerning the participants in the communicative situation. 

Keywords: communicative situation, symmetrical/asymmetrical, dialogical 

utterance vector, duel↔duet, narrative-analytical strategy. 

 

Formulation of the problem. The success of the dialogical scheme 

"duel↔duet" in the communicative situation "Discussion" (CSD) implies the 

mandatory consideration of the status of the sender and receiver. Being a complex 

value, communicative status is determined by factors that designate the positional axis 

of the participants in the communication situation (Semeniuk Zumrutdal, 2020, pp. 

35-36): communicative role; social status of the sender and receiver; psychological 

status; conventions that regulate the interaction. 

A participant in the dialogical interaction who has more communicative rights 

and fewer communicative obligations is characterized by a higher communicative 

status, and their position is dominant. Conversely, the position of the communicator 

with a lower status is subordinate. If both interlocutors have the same communicative 

status, their relationships in the situation are equivalent. 
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Analysis of recent research and publications. 

The communicative situation is defined in various ways. We will adhere to the 

approach of linguists Slavova L. (2000), Savchuk (2007) and Filimonova G. (2002), 

who understand this term as a complex of ideal (linguistic and extralinguistic) and 

material (physical) factors, the interaction of which results in a speech utterance. The 

formation of a communicative situation is conditioned by the desire of one individual 

to transmit or receive information from another. It is important to understand that any 

communication is primarily realized within the framework of a social situation, and it 

is the social conditions, environment, and setting of the conversation that determine 

the type of discourse which represents the deep structure of human thinking, 

perception, and speech (Bührman, Schneider, 2008, p. 12) characterizing this 

particular situation, and it is this that determines the choice of specific lexical, 

grammatical, and prosodic means of the conversation. In general understanding, a 

communicative situation is considered to be a segment of real reality reflected in 

language; it is a combination of external conditions and circumstances, together with 

the internal states of the communicants, in which the act of communication takes 

place (Dijk, 2008).  

Methodology. The research involves a comprehensive data analysis based 

on texts of contemporary American detective fiction. The illustrative materials 

count 320 texts of the communicative situation "Discussion" collected and have 

revealed at least 242 dialogical schemes "duel↔duet" selected from eight 

American detective fiction novels: Sandford J. Secret Prey (1999), Chase James H. 

A Lotus for Miss Quon (2005), Levin I. (2004). A Kiss Before Dying, Jance J.A. 

Dewil’s Claw (2001), Jance J.A. Partner in Crime (2002), Abrahams P. The Tutor 

(2003), Koontz D. Frankenstein (2005), Crais R. L.A. Requiem (2000). By using 

quantitative content analysis, the research aims to analyze how different 

communicative tactics are used to implement the narrative-analytical strategy in an 
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asymmetrical duel situation and symmetrical duet situation "Discussion". To 

deepen and accurate the study, the focus of the study is turned to the qualitative 

coding method to develop a coding scheme to classify different communicative 

tactics used in symmetrical (duet) and asymmetrical (duel) situations in the 

communicative situation "Discussion".  

The purpose of the article. The study aims to classify different 

communicative tactics used in symmetrical (duet) and asymmetrical (duel) 

situations in the communicative situation "Discussion". 

Main text. We assume that the communicative situation "Discussion" is 

considered either symmetrical or asymmetrical, where the central communication 

scheme is the dialogical vector "duel ↔ duet". In a symmetrical CSD, the "dialogue-

duet" dominates, where the sender (expert-police) and the receiver (expert-police - 

opponent) are equal in status and role. In an asymmetrical CSD scheme (expert-police 

- expert-police/criminal), where communicators have different social indicators, the 

"dialogue-duel" is more common. 

Depending on the type of communication situation (asymmetrical-

duel/symmetrical-duet) and the role of the communicatively active sender/receiver in 

the CSD, a narrative-analytical strategy is implemented, which involves informing 

the receiver by the sender and vice versa; modeling reality, as well as the presence of 

a large number of subjective judgments of a qualificative nature in the texts, which 

concern the participants (Semeniuk Zumrutdal, 2020, p. 45). 

To implement the narrative-analytical strategy in an asymmetrical duel 

situation, the following tactics are used: implicit information request, command, 

prohibition, emphasizing one's merits, "provocation," silence. Let's analyze some of 

the tactics used by the sender in an asymmetrical duel situation in more detail: 

1. The tactic of implicit information request helps the sender obtain information 

about the criminal without revealing their direct intentions. Such a tactical act is 
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considered provocative (see Appendix A.1.). In the example, the sender (head of 

the police department - Rose Marie Roux) chooses the tactic of implicit 

information request, which is probably explained by the nature of the information 

itself: the possibility of exposing a department employee who exceeded their 

authority in solving a crime. The fact that this question is unpleasant for the 

receiver is evidenced by their reply ("What happened?"), which confirms the 

sender's information but does not comment on the situation that became the subject 

of discussion. 

2. The sender uses the tactic of command, which is characterized by the most 

categorical form of urging action. Commands involve the objective will of the 

sender, their legitimacy to direct the receiver due to their rank, authority, or 

granted powers, and the mandatory execution of the command by the receiver (see 

Appendix A.2.). Colonel On-din-kuk orders the inspector to find the girl suspected 

of the crime. The command tactic is implemented through short imperative 

sentences that indicate orders not subject to discussion. However, the receiver 

refuses to execute the order, demonstrating the communicants' opposition despite 

their different ranks.  

Most often, the opponent-receiver in an asymmetrical duel situation uses the 

following tactics: 

1. The tactic of emphasizing one's merits, which is associated with the 

attempt to demonstrate their professional abilities to the sender with a specific 

goal, such as instilling fear (see Appendix A.3.). In the given example, the 

receiver, during a conversation with their client (a private detective investigating 

the murder of the daughters of a wealthy man), uses the tactic of emphasizing their 

merits to intimidate the sender and obtain additional payment for services (the 

receiver stole physical evidence from the suspect). The tactic is implemented 
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through simple, incomplete, short sentences. The conversation escalates into a 

confrontation ("Stole it?...'You crazy"); 

2. The tactic of silence. The use of this tactic by the receiver prompts the 

sender to clarify their position, repeat, and persuade in what has been said. From 

such a peculiar monologue, the sender can draw certain conclusions (see Appendix 

A.4.). The sender (police officer Krantz) resorts to the tactic of silence to give the 

receiver (a policeman from another precinct who is simultaneously investigating 

"his case") the opportunity to speak out and obtain additional information from the 

"competitor." The tactic is implemented through lexical units that describe 

Detective Krantz's actions and reveal his negative attitude towards the interlocutor 

(nodded; frowned; was still frowning). 

Tactics used by the receiver-opponent in an asymmetrical duel situation: 

1) The tactic of expressing disapproval of actions is implemented by the 

receiver using lexical units that carry negative connotative meaning and are aimed 

at creating conflict with the sender (see Appendix A.5.). In the example, the sender 

(Sheriff Joanna Brady) uses this tactic in a conversation with the receiver - 

subordinate (Frank Montoya) to highlight his low professional qualifications, 

which he demonstrates during the investigation of Lucy Ryder's murder. 

For the symmetrical duet situation, the following tactics are characteristic: the 

tactic of group unity, the tactic of "agreement conclusion," the tactic of expressing 

approval/disapproval of actions, the tactic of involving the receiver in cooperation, the 

tactic of expressing common thoughts, views, knowledge; the tactic of diffusing the 

situation; the tactic of cooperation, etc. 

Let's analyze some of the tactics used by the sender in a symmetrical duet 

situation in more detail: 

 1) The tactic of involving the receiver in cooperation. Through this tactic, 

the sender implements the strategy of showing solidarity with the receiver. This 
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tactic relies on the presupposition of a friendly relationship, equal status of the 

communicants, with the illocutionary function of advice, request, and the like (see 

Appendix A.6.). Investigator Harry Bowles asks a colleague to review information 

related to a series of murders. To express his request, he uses the tactic of 

involving the receiver in cooperation, which is implemented through lexical units 

with the illocutionary function of a request (I want you; I suppose; asking a little 

much; you might want). 

2) The tactic of expressing common thoughts, views, knowledge. The sender 

uses this tactic to show solidarity with the receiver. The communicative task of this 

tactic in the CSI is to exchange certain facts or information important for the 

investigation of the crime (see Appendix A.7.). In this example, the forensic expert 

uses the tactic of expressing shared thoughts, views, and knowledge to verify 

information about a person suspected of committing a crime. During a 

conversation with a colleague, the expert learns that the suspect had already been 

convicted of arson. The suspect's parents died in the fire, but he was not convicted 

because he was found to be mentally insane. This information helps the forensic 

expert understand that the suspect is a dangerous person.  

The tactics used by the ally in a symmetrical duet situation: 

1. Cooperation tactic. Using this tactic, the addressee indicates a desire to 

perform a common action (see Appendix A.8.). Detective Carson O'Connor uses 

this tactic to push the addressee (her partner is Michael Edison) towards radical 

punitive measures and suggests killing the suspect. This tactic relies on the 

presupposition of business communication, equal status of communicators, and is 

implemented by the addressee using the pronoun 'we,' which conveys the 

illocutionary function of shared actions. 

2. Correction tactic. During communication, the addressee may disagree 

with the social situational status assigned to them by the addresser, using various 
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forms of address. By employing the chosen tactic, the addressee attempts to change 

their status and convey their opinion to the interlocutor. The addressee tries to 

change the tone of the communication, and as a result, the nature of the 

relationship proposed by the addresser. The addressee's intention is for 

communication to become more formal, or in other cases, the opposite (see 

Appendix A.9.). In a communication situation, FBI agent Samantha Dolan uses the 

correction tactic to obtain the desired form of address from the private detective 

(Would you call me Samantha?). Simultaneously, the addressee tries to shift the 

official tone of the conversation to an informal one (I mean, you're not just calling 

to flirt?), which she succeeds in doing. The addresser also understands that he will 

not receive the necessary information regarding the murder (I'm out of that, 

remember? I'm off the Task Force, I don't know what Krantz is doing, and I don't 

care). 

Conclusions 

The reviewed material allows us to conclude that in asymmetrical (duel) and 

symmetrical (duet) communication situations, tactics are used that reveal the views 

of the addresser and the addressee. The use of a specific communicative tactic in a 

particular communication situation “Discussion” is predetermined by certain 

extralinguistic conditions of its functioning, namely: the factor of objective reality 

(the degree of interest of the communicators, the degree of necessity to perform the 

action, the obligation of the addressee to perform the action, and vice versa), and 

the nature of the interpersonal and social relationships of the communicators. 
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APPENDIX A 

1. "I swear to God, if you killed the smartest guy on the city council, the 

average IQ Minneapolis would go up two points. Don't quote me." ..."What 

happened?" ..."The York case" ...“Yeah?” (Sanford, p. 50). 

2. "Arrest her quietly. Bring her to me immediately. Sorry! It’s not my duty 

(Chase, p. 173). 

3. 'Exhibit A,'… 'in the case against Bud Corliss..'...'I stole it,' Gant said. 

...'Stole it?...'You crazy '  (Levin, p. 280). 

4. For example:"He's not coming here, Krantz." Krantz nodded…Now 

Krantz frowned, and Lucy looked over, both hands draped on Ben's 

shoulders….Krantz was still frowning. "He knows that it's only a matter of days 

before we link the vies, and when we do we'll have a suspect pool, and he's in the 

pool…l". (Abrahams, 2003, p. 133). 

5. ...you're the worst-suited to ferreting information out of faceless corporate 

entities and balky bureaucrats. Go get 'em, Frank (Jance, 2001, p. 171). 

6. ... I want you there yesterday, but I suppose that's asking a little much. In 

the meantime, while you're waiting for your travel packet, you might want to go 

over this." (Jance, 2003, p. 111). 

7. ..."What incidents?"..."Inexplicably violent ones. In this case, young 

Sawyer burned down  the family cottage in Sussex. ...His parents died in the 

fire…"What mitigating circumstances?" "Psychological testimony (Abrahams, 

2003, p. 350). 
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8. "So what can we do?" Michael asked. ..."I've been thinking about that."  

..."We kill him before he can kill us." (Koontz, 2005, p. 54). 

9. "Are you okay, Dolan?" "Jesus. Would you call me Samantha?" 

"Samantha." ...This has got to be about your buddy, right? I mean, you're not just 

calling to flirt?" ..."It's Joe." "I'm out of that, remember? I'm off the Task Force, I 

don't know what Krantz is doing, and I don't care (Crais, 2000, p. 28). 
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Abstract. As deep learning models become increasingly prevalent in image 

recognition tasks, understanding their decision-making processes is crucial for 

ensuring reliability and trustworthiness in applications like healthcare and 

autonomous driving. This paper explores various approaches to enhancing 

interpretability, including visualization methods, model distillation, and the 

development of intrinsically interpretable architectures. 

Additionally, we will discuss the challenges associated with these 

approaches, such as balancing model complexity with interpretability and 

addressing biases that may arise during training. By examining current 

methodologies, we aim to identify best practices for improving the transparency of 

deep learning systems in critical domains.  

Furthermore, we will highlight the importance of establishing standardized 

benchmarks for evaluating interpretability methods, which can provide a clearer 

understanding of their effectiveness and reliability in real-world applications. This 

is particularly vital as the demand for transparent AI systems continues to grow 

across various sectors. 
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In particular, the integration of interpretability methods like Grad-CAM and 

SHAP can aid in visualizing model decisions and understanding feature 

importance, which is essential in fields where accountability is paramount. By 

systematically evaluating these methods, we can foster greater trust in deep 

learning applications and pave the way for responsible AI deployment. 

Moreover, incorporating user feedback into the interpretability process can 

enhance the understanding of model behavior, allowing for adjustments that align 

with human reasoning. This iterative approach not only improves model 

transparency but also helps mitigate potential biases, ultimately leading to more 

ethical AI solutions.  

As we explore these methodologies, it is essential to recognize the ongoing 

challenges in achieving a balance between interpretability and performance, 

particularly in high-stakes environments. 

Keywords: interpretability, deep learning, image recognition, CNNs, model 

transparency, feature attribution, trust in AI systems 

 

Problem Statement. Analysis of recent research and publications. 

Currently, the interpretability of deep learning models in image recognition has 

emerged as a critical area of research, particularly in high-stakes domains such as 

healthcare, autonomous driving, and finance. The complexity of these models often 

obscures their decision-making processes, making it difficult for practitioners and 

stakeholders to understand how outputs are generated. This lack of transparency 

raises significant ethical concerns, especially when model predictions can have 

profound implications for human lives. The challenge lies in developing methods 

that enhance interpretability without sacrificing the performance that deep learning 

models are known for [1]. 
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Recent advancements in interpretability have led to the creation of 

visualization techniques such as Grad-CAM and SHAP [2], which allow 

practitioners to visualize the decision-making processes of deep learning models. 

These tools help identify which regions of an image contribute most significantly 

to a model's predictions, thereby improving understanding and trust in these 

complex systems. Furthermore, there has been a push towards developing 

intrinsically interpretable models, such as decision trees and linear models, which 

can be integrated with deep learning architectures to offer a balance between 

performance and interpretability [3]. 

The establishment of standardized benchmarks for evaluating interpretability 

methods has gained traction, exemplified by initiatives like the Interpretability 

Challenge, which promotes community-driven efforts to enhance interpretability 

standards. However, significant challenges remain, particularly concerning the 

trade-off between model complexity and interpretability. The intricate nature of 

deep learning models can undermine trust, particularly in sectors where 

accountability is critical. Moreover, biases in training data can lead to skewed 

predictions, raising ethical concerns that need to be addressed to ensure fair 

outcomes. 

Another area requiring attention is user engagement in the interpretability 

process. While user-centric approaches have the potential to improve 

understanding, there is a lack of established methodologies for effectively 

incorporating user feedback into the interpretability framework. 

Looking forward, continuous research is essential to refine interpretability 

techniques while maintaining high performance, especially in high-stakes 

environments where the consequences of misinterpretation can be severe. Many 

interpretability methods are computationally intensive and may not scale well with 

larger datasets or more complex models, presenting a significant challenge for 
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developing scalable solutions across various domains. Lastly, as the demand for 

transparent AI systems increases, establishing trust through robust interpretability 

measures will be crucial, necessitating a focus on both enhancing interpretability 

techniques and addressing the ethical implications of AI decisions [4]. 

In summary, while notable progress has been made in enhancing the 

interpretability of deep learning models in image recognition, substantial 

challenges persist. Addressing these issues is vital for the responsible deployment 

of AI systems in critical applications, ensuring they are both effective and 

trustworthy. 

The aim and objectives of the article. The purpose of the article is to 

explore and enhance the understanding of deep learning models' decision-making 

processes in image recognition tasks. As these models are increasingly used in 

high-stakes domains such as healthcare and autonomous driving, the article aims to 

identify various approaches to improve interpretability, including visualization 

methods, model distillation, and intrinsically interpretable architectures. 

Additionally, it addresses the challenges associated with these approaches, such as 

the trade-off between model complexity and interpretability, biases in training 

data, and the importance of user engagement in the interpretability process. By 

examining current methodologies and advocating for standardized benchmarks, the 

article seeks to promote transparency and trust in deep learning systems, ultimately 

leading to more ethical and responsible AI deployment. 

Importance of interpretability in deep learning. The significance of 

interpretability in deep learning cannot be overstated, as it directly impacts the trust 

and adoption of AI technologies in sensitive applications. Understanding how 

models arrive at their decisions is essential for practitioners to ensure 

accountability and mitigate risks associated with automated systems [5]. 
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Moreover, as deep learning continues to evolve, fostering a culture of 

transparency will be crucial for encouraging collaboration between AI developers 

and end-users. This collaborative approach can lead to more robust solutions that 

prioritize ethical considerations while maintaining high performance in critical 

applications. In this context, the integration of interpretability methods not only 

enhances user comprehension but also facilitates regulatory compliance, 

particularly in domains governed by strict ethical standards. By prioritizing 

transparency, we can ensure that deep learning models are not only effective but 

also aligned with societal values and expectations. 

As the landscape of deep learning continues to evolve, ongoing research 

must focus on developing innovative interpretability techniques that can bridge the 

gap between complex model architectures and user understanding. This will be 

essential in fostering trust and ensuring ethical deployment of AI technologies 

across various sectors. 

Image recognition tasks encompass a wide range of applications, from 

identifying objects in photographs to diagnosing medical conditions through 

imaging techniques. As these tasks become more sophisticated, the reliance on 

deep learning models, particularly convolutional neural networks, has increased 

significantly [6]. 

These models excel at extracting features from images, enabling them to 

achieve high accuracy in classification tasks. However, their complexity presents 

challenges in understanding the rationale behind specific predictions, necessitating 

the development of interpretability techniques that can elucidate their decision-

making processes. 

Furthermore, advancements in transfer learning and data augmentation 

techniques have enhanced the performance of image recognition models, yet they 

also introduce new layers of complexity that require careful interpretation. By 
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addressing these challenges, researchers can better align model outputs with human 

expectations and ethical standards in critical applications and ensure that the 

deployment of these technologies is accompanied by robust interpretability 

measures. This alignment is vital not only for improving model accountability but 

also for fostering user trust in automated systems, especially in sectors where the 

consequences of errors can be significant. 

In high-stakes domains such as healthcare, autonomous driving, and finance, 

the applications of image recognition powered by deep learning models can lead to 

life-altering decisions. Therefore, ensuring that these models are interpretable is 

not just a technical requirement but a moral imperative, as the consequences of 

misinterpretations can be severe and far-reaching. 

The need for transparency in these applications underscores the importance 

of developing robust interpretability methodologies that can effectively 

communicate model decisions to users. By prioritizing ethical considerations 

alongside technological advancements, we can build systems that not only perform 

well but also earn the trust of the communities they serve. 

This necessitates a multi-faceted approach that combines technical rigor with 

user-centered design principles. Engaging stakeholders throughout the 

development process will be crucial for identifying potential pitfalls and ensuring 

that interpretability remains a core focus as these technologies evolve. 

In this context, it is essential to explore how emerging interpretability 

frameworks can be tailored to meet the unique demands of these high-stakes 

applications. By leveraging techniques such as model distillation and visualization 

tools, we can enhance the understanding of model behavior while ensuring that 

ethical considerations are at the forefront of AI deployment.  

 Approaches to enhancing interpretability. Visualization techniques play 

a pivotal role in enhancing the interpretability of deep learning models by 
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providing intuitive insights into their decision-making processes. Methods such as 

saliency maps, which highlight important regions in an image, and activation 

maximization, which visualizes the features that maximize a model's output, are 

essential for demystifying complex model behaviors.  

These techniques not only aid in understanding model predictions but also 

facilitate the identification of potential biases and errors in the decision-making 

process. By employing these visualization methods, practitioners can enhance the 

accountability of deep learning models and foster greater trust among users. 

Grad-CAM (Gradient-weighted Class Activation Mapping) is a powerful 

visualization technique that generates heatmaps to indicate the regions of an image 

that are most influential in a model's prediction (more details are presented in 

Table 1). By leveraging the gradients of the target class flowing into the final 

convolutional layer, Grad-CAM provides insights into the spatial importance of 

features, enabling users to comprehend how deep learning models interpret visual 

data [7]. 

Table 1. Grad-CAM features and functionality description 

Feature / 

Functionality 

Description 

Input Original image fed into the deep learning model 

Model Type Typically used with Convolutional Neural Networks (CNNs) 

Layer Focus Utilizes the gradients from the last convolutional layer 

Output Generates a heatmap indicating important regions for the predicted 

class 

Visualization Overlays heatmap on the original image for intuitive understanding 

Applications Used in medical imaging, autonomous driving, and other high-stakes 

domains to enhance interpretability 

Advantages Provides insights into model behavior and helps identify biases 

 

This technique has gained popularity due to its ability to produce visual 

explanations that are both informative and easy to understand, making it 

particularly useful in applications like medical imaging where understanding the 
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rationale behind a diagnosis is critical. Furthermore, Grad-CAM can be combined 

with other methods to enhance interpretability, such as integrating it with class 

activation maps for improved feature localization and understanding.  

As Grad-CAM continues to evolve, researchers are exploring ways to 

improve its effectiveness, such as developing hybrid approaches that incorporate 

additional interpretability techniques like SHAP or LIME. These advancements 

aim to provide a more comprehensive understanding of model behavior, ultimately 

enhancing user trust and facilitating better decision-making in high-stakes 

environments. 

SHAP (SHapley Additive exPlanations) is another prominent method for 

interpreting deep learning models, providing a unified measure of feature 

importance based on cooperative game theory. By assigning each feature a value 

that reflects its contribution to the model's output, SHAP offers a clear and 

consistent way to understand how individual inputs influence predictions, thereby 

enhancing transparency in complex decision-making processes (more details are 

presented in Table 2) [8]. 

Table 2. SHAP features and functionality description 

Feature / 

Functionality 

Description 

Input Original input features fed into the deep learning model 

Model Type Applicable to various model types, including deep learning models 

and tree-based models 

Layer Focus SHAP does not focus on specific layers; it evaluates the contribution 

of each feature globally 

Output Generates SHAP values that quantify the contribution of each feature 

to the model's output 

Visualization Offers visualizations such as summary plots, dependence plots, and 

force plots for interpretation 

Applications Used in diverse fields like finance, healthcare, and any area requiring 

feature importance analysis 

Advantages Provides clear insights into feature contributions, enhances 

transparency, and aids in understanding model predictions 
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This method is particularly beneficial in scenarios where understanding the 

impact of specific features is crucial, such as in finance or healthcare, where 

decisions can significantly affect individuals' lives. By combining SHAP with 

visualization techniques like Grad-CAM, practitioners can achieve a more holistic 

view of model behavior, ultimately leading to better-informed decisions and 

increased accountability in AI applications. 

In addition to these visualization techniques, model distillation has emerged 

as a promising approach to enhance interpretability by simplifying complex 

models into more understandable forms. This process involves training a simpler, 

more interpretable model to mimic the behavior of a larger, more complex one, 

thereby retaining performance while improving transparency. 

By employing model distillation, practitioners can create surrogate models 

that are easier to interpret, allowing for insights into the decision-making processes 

of the original complex models. This approach not only aids in understanding but 

also helps in identifying and mitigating biases that may be present in the larger 

models, fostering greater trust in AI applications. 

Furthermore, model distillation can facilitate the deployment of interpretable 

models in real-world applications, where stakeholders require explanations that are 

accessible and actionable. As these simplified models retain the essential 

characteristics of their complex counterparts, they can serve as a bridge between 

high performance and user comprehension, ultimately promoting responsible AI 

usage. 

In summary, model distillation represents a significant advancement in the 

quest for interpretable AI, enabling practitioners to leverage the strengths of 

complex models while providing clearer insights into their decision-making 

processes. This dual focus on performance and interpretability is essential for 

fostering trust and accountability in AI systems, particularly in sensitive 
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applications where understanding model behavior can have profound implications 

for users and stakeholders. 

Intrinsically interpretable architectures aim to design models that are 

interpretable by nature, without relying on external explanation methods. These 

architectures, such as decision trees or rule-based systems, provide clear decision 

paths, making it easier for users to understand how predictions are made and 

ensuring that the models align with human reasoning. 

By integrating these intrinsically interpretable models with deep learning 

techniques, researchers can create hybrid systems that maintain high performance 

while enhancing transparency. This approach not only addresses the challenges of 

model complexity but also fosters user trust by providing clear, understandable 

decision-making pathways in critical applications. 

These hybrid systems can leverage the strengths of both intrinsically 

interpretable models and deep learning architectures, ensuring that users are 

equipped with the necessary insights to make informed decisions. By focusing on 

the design of these models, we can create solutions that prioritize transparency and 

ethical considerations in AI deployment. 

Decision trees are a prime example of intrinsically interpretable models, as 

they provide a straightforward structure that outlines decision rules based on 

feature values. Their visual representation allows users to easily follow the logic 

behind predictions, making them particularly valuable in high-stakes domains 

where understanding the rationale for decisions is crucial. 

By integrating decision trees with deep learning models, practitioners can 

enhance the interpretability of complex systems while maintaining robust 

performance. This hybrid approach not only facilitates better understanding but 

also aligns with ethical standards, ensuring that AI systems are both effective and 

accountable in sensitive applications. 
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Rule-based systems represent another category of intrinsically interpretable 

architectures, utilizing a set of explicit rules to guide decision-making processes. 

These systems can be particularly effective in domains where clear guidelines and 

reasoning are necessary, offering users the ability to trace predictions back to 

specific rules and conditions. By combining rule-based approaches with deep 

learning, it is possible to create models that not only perform well but also provide 

transparent and understandable insights into their operations. 

This integration can lead to more reliable AI systems, as users can easily 

comprehend the underlying logic and reasoning behind predictions. Additionally, 

the clarity provided by rule-based systems can enhance user confidence and 

facilitate regulatory compliance in high-stakes environments. 

Linear models, while simpler than their deep learning counterparts, offer a 

high degree of interpretability due to their straightforward mathematical structure. 

By expressing predictions as a linear combination of input features, these models 

allow users to easily understand the influence of each feature on the final output, 

making them particularly useful in contexts where transparency is essential. 

As deep learning continues to advance, integrating linear models with more 

complex architectures can provide a balance between performance and 

interpretability. This hybrid approach can leverage the strengths of both model 

types, ensuring that users gain meaningful insights while benefiting from the 

predictive power of deep learning techniques. 

Progress in intrinsically interpretable models. Progress in intrinsically 

interpretable models has been marked by the development of hybrid architectures 

that combine the strengths of traditional interpretable models with deep learning 

techniques. This integration allows for maintaining high performance while 

ensuring that the decision-making processes remain transparent and 

understandable, which is essential in high-stakes environments where trust is 
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paramount. Moreover, ongoing research is focused on refining these models to 

enhance their interpretability without compromising accuracy, thereby addressing 

the critical need for ethical AI solutions in sensitive applications. 

In addition to these advancements, the establishment of standardized 

benchmarks for evaluating interpretability methods has emerged as a vital step 

towards ensuring consistency and reliability in the assessment of model 

transparency. By providing clear criteria for comparison, these benchmarks 

facilitate the identification of best practices and promote further innovation in 

interpretability techniques across various domains.  [9]. As the field progresses, it 

will be essential to continuously assess the effectiveness of these interpretability 

methods and adapt them to emerging challenges in deep learning applications. This 

adaptive approach will ensure that interpretability remains a priority, fostering trust 

and accountability in AI systems that impact critical areas such as healthcare and 

autonomous driving. 

The establishment of standardized benchmarks has become a pivotal 

development in evaluating and comparing interpretability methods across different 

models and applications. By creating clear metrics and evaluation criteria, 

researchers can systematically assess the effectiveness of various interpretability 

techniques, ensuring that advancements are both meaningful and applicable in real-

world scenarios [10]. This framework not only fosters innovation but also 

encourages collaboration among practitioners, leading to a more robust 

understanding of interpretability in deep learning. 

As the demand for interpretable AI continues to rise, these benchmarks will 

play a crucial role in guiding future research and development efforts. By ensuring 

that interpretability methods are rigorously tested and validated, we can enhance 

the credibility and trustworthiness of deep learning models in critical applications. 
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 Areas for improvements. As we navigate these challenges, it is essential to 

foster interdisciplinary collaboration among AI researchers, ethicists, and domain 

experts to create solutions that prioritize both interpretability and performance. By 

addressing these issues collectively, we can pave the way for more responsible and 

transparent AI systems that align with societal values and ethical standards. 

This collaborative approach is vital for identifying potential pitfalls and 

ensuring that interpretability remains a core focus as these technologies evolve. 

Additionally, integrating diverse perspectives will aid in developing 

comprehensive frameworks that address the multifaceted nature of interpretability 

challenges in deep learning. 

The inherent complexity of deep learning models often leads to a significant 

trade-off between their performance and interpretability. As models become more 

sophisticated, the challenge lies in ensuring that users can still grasp the reasoning 

behind predictions without compromising the accuracy that these advanced 

systems provide. 

The presence of biases in training data poses a significant challenge to the 

fairness and reliability of deep learning models. Addressing these biases is 

essential for ensuring that models produce equitable outcomes, particularly in 

sensitive applications where decisions can have far-reaching implications [11]. 

To tackle this issue, researchers must develop robust methods for detecting 

and mitigating biases during the training process. This includes employing 

techniques such as data augmentation and adversarial training to create more 

balanced datasets, ultimately leading to fairer and more reliable AI systems.  

Additionally, fostering a culture of fairness requires ongoing monitoring and 

evaluation of model performance across diverse demographic groups, ensuring that 

interpretability methods do not inadvertently reinforce existing biases. This 
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proactive approach to bias mitigation will be crucial in building trust and 

accountability in AI technologies as they are deployed in critical sectors. 

Balancing interpretability and performance will require innovative strategies 

that prioritize user comprehension without sacrificing the predictive power of deep 

learning models [12]. Future research should focus on developing hybrid 

approaches that leverage both complex and interpretable architectures, ensuring 

that ethical considerations remain central to AI deployment in high-stakes 

environments. 

The scalability of interpretability methods remains a critical challenge as 

deep learning models grow in complexity and size. Developing efficient techniques 

that can be applied to large datasets and sophisticated architectures is essential for 

ensuring that interpretability can keep pace with advancements in AI technology. 

This will involve creating algorithms that can effectively analyze and 

explain model behavior without incurring prohibitive computational costs [13]. As 

researchers continue to innovate in this area, the focus should also include ensuring 

that interpretability methods are adaptable to various domains and applications, 

promoting widespread trust and understanding of AI systems. 

Establishing trust in AI systems will necessitate a comprehensive approach 

that integrates robust interpretability measures with ethical guidelines and 

regulatory compliance. This includes fostering transparent communication between 

developers and users, ensuring that stakeholders are informed about how AI 

decisions are made and the potential implications of those decisions.  

By prioritizing user engagement and feedback throughout the development 

process, we can create AI systems that not only perform effectively but also 

resonate with the values and expectations of the communities they serve. This 

holistic approach will be essential in building a foundation of trust and 
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accountability in AI technologies, particularly in high-stakes applications where 

understanding model behavior is crucial. 

Conclusion. In conclusion, the journey toward achieving interpretability in 

deep learning models for image recognition is both challenging and essential. By 

adopting innovative approaches and fostering collaboration among stakeholders, 

we can enhance transparency and trust in AI systems, ultimately ensuring their 

responsible deployment in critical applications. 

As we move forward, it is imperative to continue refining interpretability 

techniques and addressing the ethical implications of AI decisions. This ongoing 

commitment will not only improve user trust but also ensure that AI technologies 

align with societal values and expectations and promote accountability in their use. 

By prioritizing interpretability, we can navigate the complexities of AI systems 

while safeguarding ethical standards and fostering a culture of responsible 

innovation. 

 

References: 

1. Lipton, Z. C. (2018). The Mythos of Model Interpretability. 

2. Lundberg, S. M., & Lee, S. I. (2017). A unified approach to interpreting 

model predictions. 

3. Chen, J., Song, L., Wainwright, M. J., & Jordan, M. I. (2018). Learning to 

Explain: An Information-Theoretic Perspective on Model Interpretation. 

4. Binns, R. (2018). Fairness in Machine Learning: Lessons from Political 

Philosophy. 

5. Cummings, M. L. (2006). Automation and Accountability in Decision 

Support System Interface Design.The Journal of Technology Studies. 

http://www.wayscience.com/en/home/


178 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

6. Luo, Z. (2024). The Application and Development of Image Recognition 

Technology in the Field of Computer Vision. Highlights in Science Engineering 

and Technology. https://doi.org/10.54097/g63vgv77 

7. Chattopadhay, A., Sarkar, A., Howlader, P., & Balasubramanian, V. N. 

(2018, March 12). Grad-CAM++: Generalized Gradient-Based Visual 

Explanations for Deep Convolutional Networks. Workshop on Applications of 

Computer Vision. https://doi.org/10.1109/WACV.2018.00097 

8. Hickey, J. M., Di Stefano, P. G., & Vasileiou, V. (2020).Fairness by 

Explicability and Adversarial SHAP Learning. https://doi.org/10.1007/978-3-030-

67664-3_11 

9. Ahmadi, A., Sharifi, S., & Banadaki, Y. M. (2024).Towards Transparent 

Artificial Intelligence: Exploring Modern Approaches and Future Directions. 

https://doi.org/10.1109/aixset62544.2024.00047 

10. Carvalho, D. V., Pereira, E. M., & Cardoso, J. S. (2019). Machine 

Learning Interpretability: A Survey on Methods and Metrics.Electronics. 

https://doi.org/10.3390/ELECTRONICS8080832 

11. Barker, C., Bethell, D., & Kazakov, D. (2024).Enhancing Fairness in 

Neural Networks Using FairVIC. https://doi.org/10.48550/arxiv.2404.18134 

12. Wu, C., Gales, M. J. F., Ragni, A., Karanasou, P., & Sim, K. C. (2018). 

Improving Interpretability and Regularization in Deep Learning.IEEE 

Transactions on Audio, Speech, and Language Processing. 

https://doi.org/10.1109/TASLP.2017.2774919 

13. Gong, S., & Xiang, T. (2011). Towards Modelling Behaviour. 

https://doi.org/10.1007/978-0-85729-670-2_3 

 

 

 

http://www.wayscience.com/en/home/


179 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

Agricultural sciences 

 

DEMAND ANALYSIS OF PEPPER IN EKE-IMOHA MARKET, EZZA 

SOUTH LOCAL GOVERNMENT AREA OF EBONYI STATE, NIGERIA 

 

1Utobo O*. 

2Enyigoro O.O. 

2Idike S.C. 

2Nwibo M.O. 

2Ekpe G.S. 

2Esheya C.E. 

2Nnamani E.E. 

1Principal Research Officer, National Horticultural Research Institute  

Otukpa Outstation, Benue State, Nigeria* 

2Ebonyi State University, Abakalik 

Corresponding Author Email: utobo1984@gmail.com +234 7031683225 

 

Abstract. This study analyzed the demand for pepper in Eke-Imoha Market, 

located in Ezza South Local Government Area of Ebonyi State, Nigeria, using 

primary data collected from one hundred and twenty pepper consumers (120) 

through structured questionnaires and interview. The study investigated the 

socioeconomic characteristics of the respondents, factors influencing consumer 

demand, estimated the price elasticity, identified the constraints to pepper 

consumption and provides recommendations for stakeholders in agricultural 

marketing and policy. The majority of respondents were female (65%), with 

average age of 38 years and majority (78%) were married women. Majority (55%) 

of the consumers had basic education with average household size of 8 persons 
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and average monthly income of ₦40,125. Double log functional form of regression 

analysis, Likert scale and descriptive statistics were employed in analyzing the 

data. The R-squared value of 0.78 indicates that approximately 78% of the 

variation in the quantity of pepper demanded is explained by the independent 

variables included in the model. The results revealed that income level (β2 = 0.48), 

price of pepper (β1 = -0.72), household size (β4 = 0.37), and price of substitutes (β3 

= 0.31), significantly influenced pepper demand. The result further showed that the 

major constraint to pepper consumption in the study area was the high market 

price, with a mean score of 4.42, followed by poor storage infrastructure (4.16), 

and seasonal fluctuation in supply and price (4.03). These factors reflect both 

supply-side and market inefficiencies, affecting consumer affordability and 

accessibility. The study concluded with policy suggestions aimed at improving 

market efficiency and food security. The study recommended improved rural 

transportation and storage infrastructure to reduce supply shocks. Support for 

pepper farmers with inputs and extension services to enhance productivity. 

Cooperative marketing among traders to enhance bargaining power and reduce 

price volatility and periodic consumer surveys to monitor demand trends and 

adjust supply chains accordingly. 

Keywords: Demand, Eke-Imoha, Ezza South, Market, Pepper 

 

INTRODUCTION. Pepper (Capsicum spp.) is a widely consumed 

vegetable in Nigeria (Adeoye, Balogun and Adebisi-Adelani, 2011), playing a 

critical role in diets and serving as a source of income for farmers and traders 

(Ayinde, Olatunji and Adewumi, 2009). Hot and sweet peppers (Capsicum spp.) 

constitute about 40% of human vegetable consumption and are the world’s most 

commonly used spice (Adeoye, Fashogbon and Idris, 2014). Pepper is an important 

agricultural food crop, firstly, because of its economic value and importance, 
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secondly, due to the contents, nutritional and medicinal values of its fruits, as well 

because of being a good and excellent source of natural colours and anti-oxidant 

compounds (Olugbenga, Ayoola and Ibrahim, 2022). Pepper is recognized as the 

most widely and varied food for general populace in Africa and the entire world 

(Dipeolu and Akinbode, 2008). 

Most of the world’s pepper is produced by small landholder farmers, who 

sell their crops to middlemen or traders, who sell it to processors (Adepoju and 

Akinola, 2012). Nigeria is a major pepper producer (Adeoye, et al. 2014). In 

Southeastern Nigeria, particularly in Ebonyi State, pepper is a key ingredient in 

virtually every meal and has substantial commercial value. Eke-Imoha Market in 

Ezza South LGA is a major local hub for pepper trade. Demand for pepper can be 

created by both the end consumer, buying the product for their individual or 

personal food needs or requirements, and the corporate and international markets 

that use spicy or pepper products in their production processes (Adenegan, 

Oyekale and Oyekale, 2012). Hotels, catering services and restaurants can be said 

to be the consumer segment of pepper (Olugbenga, et al. 2022). Ultimately, the 

demand for the products will depend largely on the wealth of the people and the 

population growth that are the end consumers of pepper (Adeniyi and Ojo, 2013). 

Despite the importance of pepper in both consumption and trade, there is 

limited empirical data on the factors affecting its demand at the grassroots market 

level (Afolabi, 2009). Understanding the dynamics of pepper demand is essential 

for informing agricultural planning, pricing strategies, and food security 

interventions (Adeoye, et al. 2011). This study provides a detailed analysis of the 

demand structure of pepper in Eke-Imoha market, identifying the economic and 

demographic determinants that influence consumption patterns. 

Although pepper is a staple in most Nigerian households, its market behavior 

remains understudied, especially in local rural markets, like Eke-Imoha market. 
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Fluctuations in demand often result in volatile pricing, wastage due to 

perishability, and inconsistent incomes for sellers (Afolabi, 2009).. In Eke-Imoha 

Market, traders and consumers frequently face challenges related to price 

instability and supply inconsistencies. 

A systematic demand analysis is necessary to understand the purchasing 

behavior of consumers and the factors driving pepper consumption. This will 

enable policymakers, traders, and agricultural stakeholders to make informed 

decisions to stabilize supply, improve pricing, and ensure that market operations 

align with consumer needs. 

Objectives of the Study. The main objective of this study is to analyze the 

demand for pepper in Eke-Imoha Market. The specific objectives are to: 

i. Identify the socio-economic characteristics of pepper consumers in the 

study area. 

ii. Examine the factors that influence the demand for pepper and estimate 

its elasticity. 

iii. Identify the constraints on pepper consumption in the area. 

METHODOLOGY 

Study Area. The study was conducted in Eke-Imoha Market, located in 

Ezza South LGA of Ebonyi State. It serves as a central market for surrounding 

communities, with pepper being one of its primary traded commodities. 

Data Collection. Primary data were collected from 120 randomly selected 

households and consumers through structured questionnaires and interviews. 

Secondary data were also sourced from government reports and previous studies. 

Analytical Techniques and Model specification. Descriptive statistics 

were used to summarize the socio-economic characteristics of respondents. 

Double log-function was used to identify factors influencing pepper demand. 
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Elasticity of demand was estimated using a double-log regression model 

(Gujarati and Porter, 2009) of the form: 

Log Qd = α + β1log Pp + β2log Y + β3log Ps + β4log Hs + e 

Where: 

Qd = Quantity of pepper demanded (kg/week) 

Pp = Price of pepper (₦/kg) 

Y = Monthly household income (₦) 

Ps = Price of substitutes (e.g., tomatoes, ₦/kg) 

Hs = Household size (number of individuals) 

e = Error term 

α = Constant term 

β1 = Price elasticity of demand 

β2 = Income elasticity of demand 

β3 = Cross elasticity of demand 

β4 = Elasticity with respect to household size 

Constraints Affecting Pepper Consumption. To identify the major 

challenges limiting pepper consumption among households in the Eke-Imoha 

market area, respondents were asked to rank a set of potential constraints using a 5-

point Likert scale. A 5-point continuum scale as Strongly Agreed (SA), Agreed 

(A), Neutral (N), Disagreed (D) and Strongly Disagreed (SD) by assigning scores 

5, 4, 3, 2 and 1 respectively. The results were calculated thus: 

Mean Score (X) =  

Where: 

5 = Strongly Agree 

4 = Agree 

3 = Neutral 
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2 = Disagree 

1 = Strongly Disagree 

The average mean score was calculated for each constraint to determine its 

perceived severity. A mean score of ≥3.50 indicates a serious constraint. 

RESULTS AND DISCUSSION 

Table 1. Socioeconomic Profile of Pepper Consumers in Eke-Imoha Market 

Variable  Frequency   Percentage Mean  

Gender  

           Male  

           Female  

 

42 

78 

 

35 

65 

 

Age 

 18-29 

 30-50 

 >51  

 

26 

64 

30 

 

21.67 

53.33 

25 

38 

Marital Status 

 Single 

 Married 

 Widowed 

 

 32 

78 

10 

 

26.67 

65 

8.33 

 

Education qualification 

 None 

 Primary 

 Secondary 

 Tertiary  

 

5 

16 

66 

33 

 

4.17 

13.33 

55 

27.5 

 

Household Size 

 1-5 

 6-10 

 11-15 

 

28 

72 

20 

 

23.33 

60 

16.67 

8 

Monthly Income (N) 

 <20,000 

 20,000-40,000 

 41,000-60,000 

 >60,000 

 

22 

26 

62 

10 

 

18.33 

21.67 

51.67 

8.33 

40,125 

Number of Observations 120   

Source: Market Survey, 2024 

 

The majority of respondents were female (65%), with average age of 38 

years. This implied that majority of the respondents were female whose their 

responsibility was to buy food stuffs and ingredients needed in the day to day 
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family meals and with the mean age of 38 years implied youthfulness, usefulness 

and ability to think, calculate and make daily decisions concerning family meals 

(Adepoju and Akinola, 2012). Majority (78%) of the pepper consumers were 

married women. This implied that married women were more occupied with the 

thought of what goes into the stomach of every family member daily and they are 

always busy taking stock, what have we and what have we not, in the kitchen? 

Majority (55%) of the consumers had basic education, meaning that they can read 

and write. This suggests that more educated consumers might be more aware of the 

nutritional and culinary value of pepper, leading to higher consumption. Adeoye et 

al. (2011) found similar results in their study on pepper marketing in Ibadan, 

noting that education positively influenced purchasing behavior and consumer 

choices. NBS (2021) also linked higher education to increased awareness and 

preference for diversified diets in Nigerian households. 

The average household size of 8 person showed the rural nature of the 

consumers and market place. This large household size suggested that larger 

households tend to demand more pepper. This could be attributed to the increased 

food requirements of larger families, particularly in traditional extended household 

systems. This finding is corroborated by Ayinde et al. (2009), who found that 

household size was a major determinant of food consumption levels in rural Kwara 

State. Similar results were observed by Obayelu et al. (2009), who noted that 

household composition and size affect not only the quantity but also the frequency 

of food purchases. 

The average monthly income ₦40,125 showed the smallness of holdings 

among the pepper consumers in the study area. This confirms the role of income as 

a key demand driver, as observed in the work of Adepoju & Akinola (2012), where 

increased income significantly improved household food diversity. 
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To estimate the factors influencing the quantity of pepper demanded in the 

study area, a double-log linear regression model was adopted. This functional form 

is particularly appropriate because it directly provides elasticity coefficients, 

allowing for easier interpretation of consumer responsiveness to changes in 

explanatory variables. 

Table 2. Determinants of Demand in Eke-Imoha Market (Double log function) 

 
Variable Coefficients (Elasticity) Std. Error t-value P-value 

Constant (α) 1.150 0.345 3.33 0.001 

Log Pp -0.72*** 0.088 -8.18 0.000 

Log Y 0.48*** 0.072 6.67 0.000 

Log Ps 0.31** 0.102 3.04 0.003 

Log Hs 0.37*** 0.095 3.89 0.000 

R-squared 0.78    

Adjusted R2 0.76     

F-statistics 35.2    

Observations  120    

Source: Market Survey, 2024 

 

The R-squared value of 0.78 indicates that approximately 78% of the 

variation in the quantity of pepper demanded is explained by the independent 

variables included in the model.  

The coefficient of the price of pepper (β1 = -0.72) indicates a negative and 

statistically significant relationship with the quantity demanded at the 1% level. 

This implies that a 1% increase in the price of pepper leads to a 0.72% decrease in 

the quantity demanded, holding other factors constant. Since the absolute value of 

this elasticity is less than one, demand for pepper in the study area is inelastic. The 

regression coefficient for the price of pepper was negative and statistically 

significant, indicating that as the price increases, the quantity of pepper demanded 

decreases. This conforms to the law of demand, which posits an inverse 

relationship between price and quantity demanded (Gujarati & Porter, 2009). This 

finding is consistent with Obayelu et al. (2009), who reported that the demand for 
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staple foods in North Central Nigeria is highly price-sensitive, especially among 

low-income households. Similarly, Adenegan and Adeoye (2011) found that price 

elasticity for vegetables such as pepper is relatively high, suggesting that even 

small price changes can lead to substantial changes in quantity demanded. 

The income elasticity of demand (β2 = 0.48) is positive and significant at the 

1% level, suggesting that as household income increases by 1%, the quantity of 

pepper demanded increases by 0.48%. This confirms that pepper is a normal good 

in the Eke-Imoha market, though not a luxury item. Income was found to have a 

positive and significant relationship with pepper demand, implying that households 

with higher income levels tend to consume more pepper. This supports Engel’s 

law, which states that as household income rises, the proportion of income spent on 

food increases at a decreasing rate but with better food quality and diversity 

(Adepoju and Akinola, 2012). This is in line with Ogunniyi and Ojedokun (2012), 

who demonstrated that increased household income positively influenced the 

consumption of locally produced staples in rural Nigeria. Ogunniyi and Ojedokun 

(2012) also emphasized that food consumption patterns in Nigeria are strongly 

shaped by income levels, especially in rural and semi-urban settings. 

The cross-price elasticity of demand with respect to substitutes (β3 = 0.31) is 

positive and significant at the 5% level, indicating that an increase in the price of 

substitutes (e.g., tomatoes) results in increased demand for pepper. This suggests a 

substitutive relationship between pepper and other common vegetables. The result 

for the price of substitute commodities (such as tomato) was positive and 

significant, indicating that as the price of substitutes increases, the demand for 

pepper also increases. This supports the theory of cross-price elasticity, where an 

increase in the price of a substitute good leads to a rise in demand for the related 

commodity. This is supported by Ayanwale and Amusan (2012), who reported that 

consumers often switch between tomatoes, garden eggs, and pepper depending on 
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relative prices. Likewise, FAO (2020) emphasized that substitution effects are a 

key factor in consumer decision-making in developing markets, especially for 

perishable food items. 

Household size (β4 = 0.37) also has a positive and significant effect, meaning 

that larger households tend to consume more pepper, likely due to greater food 

preparation needs. The coefficient for household size was positive and statistically 

significant, suggesting that larger households tend to demand more pepper. This 

could be attributed to the increased food requirements of larger families, 

particularly in traditional extended household systems. This finding is corroborated 

by Ayinde et al. (2009), who found that household size was a major determinant of 

food consumption levels in rural Kwara State. Similar results were observed by 

Obayelu et al. (2009), who noted that household composition and size affect not 

only the quantity but also the frequency of food purchases. 

The analysis of constraints using a 5-point Likert scale revealed several 

factors limiting the consumption of pepper among households in the Eke-Imoha 

market. The major constraints identified were high market price, poor storage and 

preservation, seasonal availability, and low household income.  

Table 3. Likert Scale Results on Constraints to Pepper Consumption 

 
Constraint Mean score Rank Interpretation 

High market price 4.42 1 Major constraint 

Poor storage facility 4.16 2 Major constraint 

Seasonality/price fluctuation 4.03 3 Major constraint 

Low household income 3.91 4 Major constraint 

Unaware of nutritional value 3.45 5 Moderate constraint 

Preference for substitutes 3.22 6 Moderate constraint 

Limited variety/poor quality 3.01 7 Moderate constraint 

Cultural/religious restriction 2.54 8 Minor constraint 

Health concerns 2.29 9 Insignificant constr. 

Source: Market Survey, 2024 

 

http://www.wayscience.com/en/home/


189 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

High Market Price. High price of pepper was the most cited constraint 

(mean = 4.42), indicating that affordability is a major challenge for consumers. 

This aligns with Adenegan & Adeoye (2011) and Obayelu et al. (2009), who found 

that vegetable demand in Nigeria is highly price-sensitive, especially among rural 

and low-income households. Ayinde et al. (2009) also observed that even slight 

increases in price significantly affect consumption levels of perishable produce like 

pepper. 

Poor Storage and Post-Harvest Losses. Poor storage infrastructure was 

another critical issue (mean = 4.16). Since pepper is highly perishable, lack of 

preservation leads to spoilage and market shortages. This is supported by Adeoye 

et al. (2011), who highlighted post-harvest losses as a major barrier to efficient 

pepper distribution in Ibadan. FAO (2020) similarly emphasized that inadequate 

cold chain and storage facilities in developing countries contribute to price 

volatility and limited year-round access. 

Seasonal Availability and Price Fluctuation. Seasonal fluctuation in 

supply and price (mean = 4.03) was also considered a significant constraint. 

During the off-season, supply drops drastically, leading to sharp price hikes. This 

mirrors findings by Ayanwale & Amusan (2012), who reported that seasonal 

scarcity causes both price increases and reduced consumption of vegetables, 

including pepper. Ogunniyi & Ojedokun (2012) emphasized the importance of 

developing irrigation and preservation strategies to stabilize seasonal supply. 

Low Household Income. Low income (mean = 3.91) was cited as a 

constraint because households with limited earnings prioritize staple foods over 

spices and condiments. This observation is consistent with Adepoju & Akinola 

(2012), who found that food consumption patterns in low-income households are 

shaped by income availability, with limited allocation to non-staple food items. 
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Olayemi (1998) also pointed out that economic constraints significantly reduce 

dietary diversity among rural Nigerian families. 

Lack of Nutritional Awareness. Although not ranked as the most severe 

constraint, lack of awareness of the nutritional and medicinal benefits of pepper 

(mean = 3.45) was notable. Ayanwale & Amusan (2012) found that education and 

awareness influence vegetable consumption patterns. Similarly, Adeoye et al. 

(2011) noted that promoting the health benefits of pepper can help improve its 

demand among urban and rural dwellers. 

Preference for Substitutes. Some consumers reported a preference for 

substitutes like tomato and garden egg (mean = 3.22). This reflects findings by 

FAO (2020) and Obayelu et al. (2009), which emphasized the role of substitution 

in household food choices. When the price of pepper rises or quality declines, 

consumers tend to shift to alternatives. 

Other Minor Constraints. Constraints such as cultural or religious 

restrictions (mean = 2.54) and health concerns such as pepper intolerance (mean = 

2.29) were not considered significant by most respondents. This agrees with Onu 

& Iliyasu (2008), who noted that cultural preferences have minimal influence on 

spice consumption in Southeastern Nigeria. 

CONCLUSION AND RECOMMENDATIONS. This study demonstrates 

that the demand for pepper in Eke-Imoha Market is significantly influenced by its 

price, household income, size, and price of substitutes. The relatively inelastic 

nature of demand underscores the importance of stabilizing prices to protect 

consumers and traders alike. 

Recommendations: 

1. Improve rural transportation and storage infrastructure to reduce supply 

shocks. 
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2. Support pepper farmers with inputs and extension services to enhance 

productivity. 

3. Encourage cooperative marketing among traders to enhance bargaining 

power and reduce price volatility. 

4. Implement periodic consumer surveys to monitor demand trends and 

adjust supply chains accordingly. 

Policy Implications. The study's findings have several important policy 

implications: 

1. Market Stabilization: Given the inelastic nature of pepper demand, price 

fluctuations can significantly affect consumers' welfare. Stabilizing market prices 

through improved supply chains and transportation infrastructure is essential. 

2. Support for Pepper Producers: Since income levels positively affect 

demand, economic empowerment programs—particularly in rural areas—could 

stimulate demand and improve market opportunities for pepper farmers. 

3. Substitute Monitoring: Policymakers and market managers should 

monitor the prices of substitute goods like tomatoes to anticipate shifts in pepper 

demand and adjust supply mechanisms accordingly. 

4. Household-Based Interventions: Interventions aimed at larger households, 

such as subsidized input schemes, may be more effective in increasing pepper 

consumption and enhancing food security. 
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Abstract. After Lenin's death and with Stalin's rise to the Soviet Olympus of 

power, politics began to play a decisive role for historical science in the USSR. 

Now all historical research began to be compared with Stalin's historical views, 

which were propagated in Soviet society. The cornerstone of Stalin's 

understanding of Russian history was the idea of its backwardness, expressed in 

1931 in a speech at the First All-Union Conference of Industrial Workers.  

Stalin said: "The history of old Russia consisted, among other things, in the 

fact that it was constantly beaten for backwardness. The Mongol khans beat it. The 

Turkish beys beat it. The Swedish feudal lords beat it. The Polish-Lithuanian lords 

beat it. The Anglo-French capitalists beat it. The Japanese barons beat it. 

Everyone beat it - for backwardness. For military backwardness, for state 

backwardness, for industrial backwardness, for agricultural backwardness."  

In Stalin's interpretation, the task of "defense against the invasion of the 

Turks, Mongols, and other peoples of the East" was solved with the formation of 

the Russian centralized state, but Russia's "technical and economic backwardness" 

existed in both the 17th and 18th centuries. Changes occurred under Peter I, who, 

"dealing with more developed countries in the West, feverishly built factories and 
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plants to supply the army and strengthen the country's defense... This was a kind of 

attempt to escape the framework of backwardness." 

In 1934, a commission was created to review projects submitted for the 

textbook competition. As a result, all textbooks were considered unsuitable, 

because they underestimated the role of great personalities in history (Ivan III, 

Ivan IY, Peter I, Catherine II, Lenin, Stalin, Chapaev, Shchors, etc. The authors of 

politically erroneous textbooks were sentenced to death. In the 1930s, a 

commission began working under Gorky's supervision to write a multi-volume 

work on the Civil War, which was personally edited by Stalin and Gorky. It was 

Stalin who introduced subjectivity in the interpretation of history into Soviet 

historical science, when history was rewritten through a "great personality", etc.  

During Stalin's rule, Soviet historians were forbidden to go to archives, 

which were transferred to the NKVD in the second half of the 1930s. It was Stalin, 

relying on his work "History of the All-Union Communist Party (Bolsheviks). Short 

Course", published in 1937 identified the history of the USSR with the history of 

the All-Union Communist Party (Bolsheviks) - the Communist Party of the Soviet 

Union. On the basis of Stalin's short course, it was clearly shown how to explain 

certain historical events.  

It was Stalin's short course that brought dogmatism and the rejection of 

polemics and discussions, a black-and-white vision of history, and propaganda 

against dissent into Soviet historical science. Now domestic history was divided 

into 2 parts: 1) before 1917 - this is an incomplete history, in which the people 

were exploited, and 2) after 1917, a complete history, the Bolsheviks coming to 

power and the creation of the world's first socialist state - the USSR.  

Thus, Stalin used domestic, including Russian history, as it suited him. 

Sometimes he needed Alexander Nevsky, sometimes inappropriately, and then 

again he really needed him. He justified Ivan the Terrible, who had never been 
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justified before, he called the oprichniks a progressive army. Although it is clear 

that the justification of the oprichnina by the resolution of the Central Committee 

of the All-Union Communist Party (Bolsheviks) is an attempt to whitewash and 

defend his own repressive policy. 

Ermukhan Bekmakhanovich Bekmakhanov was born in 1915 in the 

Bayanaul district of the Pavlodar region. He grew up an orphan. His only brother 

died in 1930, and his sister and mother died of hunger in 1933. Ermukhan was a 

Chingizid by origin, a descendant of the Khan of the Middle Zhuz Uali, the son of 

Ablai Khan from his second Kalmyk wife. After graduating from the Voronezh 

Pedagogical Institute, he worked as the director of the Institute of Pedagogical 

Research under the Ministry of Education of the Kazakh SSR, and in 1946-1947 - 

deputy director of the Institute of History, Archeology and Ethnography of the 

Academy of Sciences of the Kazakh SSR. 

Ermukhan Bekmakhanov was the first Kazakh doctor of historical sciences, 

the founder of the Department of History of Kazakhstan at the Kirov Kazakh State 

University. But this was not his merit. He was the first to objectively tell about the 

movement of Kenesary Kasymov. And then he paid for it with exile to Siberia. 

Ermukhan Bekmakhanov wrote the 4th chapter of this book about the national 

liberation movement led by Kenesary Kasymov. This work was highly appreciated 

by historians and was even nominated for the Stalin Prize. In the same year, 

Bekmakhanov defended his PhD dissertation on this topic. 

In 1946, he presented this work for defense at the Academic Council of the 

Institute of History of the USSR Academy of Sciences, and in 1947, he published it 

as a separate book. The work was devoted to the national liberation movements in 

Kazakhstan in the initial periods of Russian colonization. In these studies, 

Bekmakhanov for the first time characterized the resistance of the Kazakhs to the 

colonial policy of Tsarist Russia as a struggle for independence, and the inspirer 
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of the armed uprisings, Kenesary Kasymov, Bekmakhanov, contrary to the official 

Soviet ideology, showed as a national leader.  

Soon, like a bolt from the blue, a negative review of this book was given by 

Corresponding Member of the USSR Academy of Sciences A.I. Yakovlev. To which 

Anna Mikhailovna Pankratova immediately responded. She convened a special 

meeting at the Institute of History of the USSR Academy of Sciences. A 

representative from Almaty, H. Aidarova, was also present. Aidarova sharply 

opposed Bekmakhanov's work.  

Here is an excerpt from her speech: "... the activities of Kenesary and his 

circle are a symptom of feudal-monarchist nationalism, they did not have a 

nationwide character and, therefore, the author (Bekmakhanov), who assessed the 

Kenesary movement as a nationwide national liberation progressive movement, is 

practically under the influence of the bourgeois trend "tutas agym". Bekmakhanov 

was defended, in particular, by such prominent historians as N. Druzhinin, M. 

Vyatkin. They all spoke about the value of this work. In 1946, having improved his 

work, Bekmakhanov offers it to the Academic Council of the USSR Academy of 

Sciences. In the same year, he brilliantly defended his doctoral dissertation on the 

topic "Kazakhstan in the 20-40s of the XIX century", where one of the chapters is 

again dedicated to Kenesary Kasymov. 

In 1950, the Pravda newspaper published an incriminating article about 

Bekmakhanov's work. On January 16 of the same year, he was expelled from the 

party and kicked out of the university. Literally a week later, he was stripped of all 

his academic degrees and titles. But he continued to fight, because he had a wife 

and small children behind him. Bekmakhanov had to knock on the doors of various 

authorities to get permission to teach in a rural school. First, he was sent to the 

Narynkol district of the Almaty region. Then he was transferred to the village of 

Novotroitsk in the Shuya district of the Zhambyl region. On September 5, 1952, 
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Bekmakhanov was arrested in Novotroitsk and brought to Alma-Ata. The 

investigation lasted three months. Ermukhan was intimidated, constantly 

pressured, and demanded that he denigrate K. Satpayev and M. Auezov. That is, in 

the early 1950s, under Stalin, a broad campaign was launched in the USSR to 

justify the colonialism of Tsarist Russia in relation to those peoples who fought for 

their independence through armed struggle. 

"To justify his bourgeois-nationalist views, he used the works of reactionary 

poets, as well as enemies of the people - Alash Orda, who fought against Soviet 

power" - this is just an excerpt from the court documents. According to Article 58-

10, Part 2 of the Criminal Code with the sanction of Article 58-2, the court 

sentenced Yermukhan Bekmakhanov to 25 years of imprisonment in a correctional 

labor camp. After this, the scientist was sent by convoy to the city of Bodaibo in the 

Irkutsk region. The issue of release was raised by historian Pankratova. However, 

freedom was granted to the scientist only after the death of I. Stalin, when Anna 

Pankratova turned to N. Khrushchev with a request. On February 16, 1954, at 

Lubyanka in the USSR Ministry of Internal Affairs, E. Bekmakhanov was handed a 

certificate about the termination of the case. His health was deteriorating more 

and more and he celebrated his last New Year, 1966, with his family and was 

hospitalized almost immediately after that. Only with the death of the "leader of the 

people" did rehabilitation follow, Bekmakhanov again got the opportunity to do his 

favorite thing. The university department of the history of the Kazakh SSR, which 

he himself founded, was returned to him, and the last ten years of his life became 

the most fruitful for him. He left behind more than a hundred works, including such 

solid monographs as "The Annexation of Kazakhstan to Russia" and "Essays on 

the History of Kazakhstan in the 19th Century", "Kazakhstan in the 20-40s of the 

19th Century", school textbooks on the history of Kazakhstan. 
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After Lenin's death and with Stalin's rise to the Soviet Olympus of power, 

politics began to play a decisive role for historical science in the USSR. Now all 

historical research began to be compared with Stalin's historical views, which were 

propagated in Soviet society. The cornerstone of Stalin's understanding of Russian 

history was the idea of its backwardness, expressed in 1931 in a speech at the First 

All-Union Conference of Industrial Workers.  

Stalin said: "The history of old Russia consisted, among other things, in the 

fact that it was constantly beaten for backwardness. The Mongol khans beat it. The 

Turkish beys beat it. The Swedish feudal lords beat it. The Polish-Lithuanian lords 

beat it. The Anglo-French capitalists beat it. The Japanese barons beat it. Everyone 

beat it - for backwardness. For military backwardness, for state backwardness, for 

industrial backwardness, for agricultural backwardness." 

In Stalin's interpretation, the task of "defense against the invasion of the 

Turks, Mongols and other peoples of the East" was solved with the formation of 

the Russian centralized state, but Russia's "technical and economic backwardness" 

existed in both the 17th and 18th centuries. Changes occurred under Peter I, who, 

"dealing with more developed countries in the West, feverishly built factories and 

plants to supply the army and strengthen the country's defense... This was a kind of 

attempt to jump out of the framework of backwardness. 

"In 1931, Stalin, allegedly referring to the "Leninist principles of party 

spirit", declared the need to stop discussions in historical science, since this was 

detrimental to the party. Since the early 1930s, active criticism of Soviet historians 

who appeared in the 1920s has begun. In 1932, the Council of People's 

Commissars issued a decree on the beginning of reforms in the field of education, a 

new program for teaching in primary and secondary schools was adopted, and the 

subject of "history" was restored.  
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In 1934, a decree was adopted on the teaching of civil history in schools. 

The question of the need to restore the history departments in Moscow and 

Leningrad arose. In 1936, classical education was restored in universities. Stalin 

personally supervised the writing of new textbooks on the history of the USSR and 

world history. 

In 1934, a commission was created to review projects submitted for the 

textbook competition. As a result, all textbooks were considered unsuitable, 

because they underestimated the role of great personalities in history (Ivan III, Ivan 

IY, Peter I, Catherine II, Lenin, Stalin, Chapaev, Shchors, etc. The authors of 

politically erroneous textbooks were sentenced to death.  

In the 1930s, a commission began working under Gorky's supervision to 

write a multi-volume work on the Civil War, which was personally edited by Stalin 

and Gorky. It was Stalin who introduced subjectivity in the interpretation of history 

into Soviet historical science, when history was rewritten through a "great 

personality", etc. During Stalin's rule, Soviet historians were forbidden to go to 

archives, which were transferred to the NKVD in the second half of the 1930s.  

It was Stalin, relying on his work "History of the All-Union Communist 

Party (Bolsheviks). Short Course", published in 1937 identified the history of the 

USSR with the history of the All-Union Communist Party (Bolsheviks) - the 

Communist Party of the Soviet Union. On the basis of Stalin's short course, it was 

clearly shown how to explain certain historical events.  

During the war years of 1941-1945, the Soviet-Kazakh historian E. B. 

Bekmakhanov, together with the prominent Soviet-Russian historian M. S. 

Pankratova, wrote “The History of the Kazakh SSR,” which was published in 

1943. This book was the first fundamental scientific work on national history in the 

USSR. At the same time, he independently worked on another book: “Kazakhstan 

in the 20s and 40s of the 19th century.” 
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In 1946, he presented this work for defense at the Academic Council of the 

Institute of History of the USSR Academy of Sciences, and in 1947, he published 

it as a separate book. The work was devoted to the national liberation movements 

in Kazakhstan in the initial periods of Russian colonization. 

In these studies, Bekmakhanov for the first time characterized the resistance 

of the Kazakhs to the colonial policy of Tsarist Russia as a struggle for 

independence, and Bekmakhanov, contrary to the official Soviet ideology, showed 

the inspirer of the armed uprisings, Kenesary Kasymov, as a national leader. 

Soon, like a bolt from the blue, a negative review of this book was given by 

Corresponding Member of the USSR Academy of Sciences A.I. Yakovlev. To 

which Anna Mikhailovna Pankratova immediately responded. She convened a 

special meeting at the Institute of History of the USSR Academy of Sciences. 

A representative from Almaty, H. Aidarova, was also present. Aidarova 

sharply opposed Bekmakhanov's work. Here is an excerpt from her speech: "... the 

activities of Kenesary and his circle are a symptom of feudal-monarchist 

nationalism, they did not have a nationwide character and, therefore, the author 

(Bekmakhanov), who assessed the Kenesary movement as a nationwide national 

liberation progressive movement, is practically under the influence of the 

bourgeois trend "tutas agym". Bekmakhanov was defended, in particular, by such 

prominent historians as N. Druzhinin, M. Vyatkin. 

They all spoke about the value of this work. In 1946, having improved his 

work, Bekmakhanov offers it to the Academic Council of the USSR Academy of 

Sciences. That same year, he brilliantly defends his doctoral dissertation on the 

topic of "Kazakhstan in the 20-40s of the 19th century", where one of the chapters 

is again dedicated to Kenesary Kasymov. 

Over time, the controversy surrounding this book did not cease. And in 

1948, in Almaty, at the Academy of Sciences of the Kazakh SSR, debates were 
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held that lasted for 5 days. The transcript of these debates was 552 pages. They 

testify that some scientists, especially Kazakh ones, attacked Bekmakhanov with 

the aim of destroying his works. 

In 1950, the newspaper Pravda published an incriminating article about 

Bekmakhanov's work. On January 16 of the same year, he was expelled from the 

party and kicked out of the university. Literally a week later, he was stripped of all 

his academic degrees and titles. But he continued to fight, because he had a wife 

and small children behind him. 

Bekmakhanov had to knock on the doors of various authorities to get 

permission to teach in a rural school. First, he was sent to the Narynkol district of 

the Almaty region. Then he was transferred to the village of Novotroitsk in the 

Shuya district of the Zhambyl region. On September 5, 1952, Bekmakhanov was 

arrested in Novotroitsk and brought to Alma-Ata. 

The investigation lasted three months. Yermukhan was intimidated, 

constantly pressured, and demanded that he denigrate K. Satpayev and M. Auezov. 

That is, in the early 1950s, under Stalin, a broad campaign was launched in the 

USSR to justify the colonialism of Tsarist Russia in relation to those peoples who 

fought for their independence through armed struggle. 

As the famous Western historian Solomon Schwartz wrote: “…An offensive 

against historical science has been launched in the Soviet Union. The Communist 

Party is winning one victory after another in the “battle against objectivism and 

cosmopolitanism.” The latest task handed down to Soviet historians is the 

rehabilitation of tsarist colonialism. The fact that they were supposed to step up 

their work in terms of “ripping off the masks” of the colonial policies of Western 

countries made this task even more difficult.  
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In connection with the above, the so-called “Orientalists” are now coming 

under close scrutiny. Their scope of research is larger than that of “Orientalists” in 

other countries, since it extends not only to Southeast Asia, the Near and Far East, 

but also covers the Soviet Caucasus and Central Asia. 

This area has recently been frequently discussed on the pages of the flagship 

journal “Problems of History,” published by the USSR Academy of Sciences. 

The trial took place on December 2, 1952. "To substantiate his bourgeois-

nationalist views, he used the works of reactionary poets, as well as enemies of the 

people - Alash Orda, who fought against Soviet power" - this is just an excerpt 

from the court documents. According to Article 58-10, Part 2 of the Criminal Code 

with the sanction of Article 58-2, the court sentenced Yermukhan Bekmakhanov to 

25 years of imprisonment in a correctional labor camp. 

After this, the scientist was sent by convoy to the city of Bodaibo in the 

Irkutsk region. The issue of release was raised by historian Pankratova. However, 

freedom was granted to the scientist only after the death of I. Stalin, when Anna 

Pankratova turned to N. Khrushchev with a request. On February 16, 1954, at 

Lubyanka in the USSR Ministry of Internal Affairs, E. Bekmakhanov was handed 

a certificate about the termination of the case. 

His health was deteriorating more and more, and he celebrated his last New 

Year, 1966, with his family and was hospitalized almost immediately after. After 

his release from prison, E. B. Bekmakhanov was forced to re-defend his doctoral 

dissertation. Of course, past mistakes "were corrected." In his subsequent works, 

he "did not deviate from the Marxist-Leninist methodology." 

In the textbook "History of the Kazakh SSR" for grades 7-8, written by 

Ermukhan Bekmakhanov and his daughter Nailya Bekmakhanov, paragraph 29, 

entitled "The Feudal-Monarchist Movement of Kenesary Kasymov in 1837-1838," 
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fit on only one page. In this paragraph, the "reactionary" movement of Kenesary 

Kasymov is presented as "the feudal-monarchist movement of Kazakh aristocrats.  

"The conclusion that “this movement became an obstacle to Kazakhstan’s 

accession to Russia” was word for word the same as the wording in the Pravda 

newspaper. The textbook was then reprinted many times, and more than one 

generation of Kazakhstani schoolchildren were taught from it. 

Only with the death of the "leader of the people" did rehabilitation follow, 

Bekmakhanov again received the opportunity to do his favorite thing. The 

university department of history of the Kazakh SSR, which he himself founded, 

was returned to him, and the last ten years of his life became the most fruitful for 

him. 

He left behind more than a hundred works, including such solid monographs 

as "The Annexation of Kazakhstan to Russia" and "Essays on the History of 

Kazakhstan in the 19th Century", "Kazakhstan in the 20-40s of the 19th Century", 

school textbooks on the history of Kazakhstan. 

He gave a start in big science to twenty leading historians of the republic, 

thousands of students, was the editor of a good dozen volumes of works by 

graduate students and young applicants, thereby laying the foundation for historical 

science in our republic. In 1962, for his major contribution to the development of 

historical science, Ermukhan Bekmakhanovich was elected a corresponding 

member of the Academy of Sciences of the Kazakh SSR. 

It was Stalin's short course that brought dogmatism and the rejection of 

polemics and discussions, a black-and-white vision of history, and propaganda of 

the fight against dissent into Soviet historical science. Now domestic history was 

divided into 2 parts: 1) before 1917 - this is an incomplete history, in which the 

people were exploited, and 2) after 1917, a complete history, the coming to power 

of the Bolsheviks and the creation of the world's first socialist state - the USSR. 
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Thus, Stalin used domestic, including Russian history, as it suited him. He 

needed Alexander Nevsky, then inappropriately, and then again very much needed 

him. He justified Ivan the Terrible, who had never been justified before, he called 

the oprichniks a progressive army. Although it is clear that the justification of the 

oprichnina by the resolution of the Central Committee of the All-Union 

Communist Party (Bolsheviks) is an attempt to whitewash and defend his own 

repressive policy. 
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Abstract. The article explores the interaction of different narrative 

structures—both linear and nonlinear—in the prose of V. Tarnavsky. The 

functional role of these structures is examined in a number of his works, including 

the short stories “Alibaba”, “Superman”; the novella “The Dissertation”; and the 

novel “Matryopole”. Through the application of narratological analysis, the study 

focuses on the ways in which narrative organization reflects the deeper ideological 

and philosophical layers of Tarnavsky’s writing. Special attention is given to the 

forms of the author’s presence within the texts and to the techniques used to 

establish a narrative point of view. Equally significant is Tarnavsky’s stylistic 

approach, characterized by irony and mystification – elements that serve as 

powerful tools in constructing an anti-totalitarian discourse. His prose, often 

masking political critique beneath layers of aesthetic sophistication, reflects the 

experience of a writer who belonged to the prominent generation of the 1980s in 

Ukrainian literature. Tarnavsky’s texts challenge the ideological dogmas of the 

Soviet system, exposing its disregard for the individual and its suppression of 

humanitarian values. By undermining ideologocentric narratives, his fiction 
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reveals the silenced ontological and existential needs of both the individual and 

society. The article argues that further research into the narrative techniques of 

Tarnavsky’s prose may reveal more about the patterns through which authorial 

consciousness is embedded not only in the philosophical underpinnings of his work 

but also in the formal strategies of storytelling and textual presence. The study 

confirms the view that narrative is not merely a vehicle of storytelling but a 

dynamic mechanism for constructing meaning and negotiating authorial identity. 

Keywords: narrative, plot, eightiers, novel, story. 

 

Problem statement. The problem of the author's role in a text has always 

attracted the attention of writers, critics and literary scholars. The paradox of the 

situation is that there is no “real” author in a work of fiction, but instead there is an 

“author's image” or “author's mask.” The terminological range of multivariate 

authorial presence in the text can be extended: “implicit author”, “explicit author”, 

“authorial function” etc. 

Contemporary Ukrainian literature, particularly the prose of the generation 

of the 1980s, emerges at the intersection of modernist and postmodernist 

paradigms, which determines the transformation of narrative strategies and the 

increasing complexity of the literary character. Within this context, special 

attention is drawn to the figure of the negative character—one with whom the 

recipient finds it difficult to identify and who does not function as a direct 

transmitter of the author’s worldview. This type of character indicates a departure 

from the traditional model of heroization and calls for a reconsideration of the 

ways in which authorial presence is manifested in the text.  

While individual studies—such as V. Siruk’s work [5] on plotless prose by 

the writers of the 1980s, which highlights the discursive nature of narrative—offer 

valuable insights, texts that integrate both traditional and innovative storytelling 
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models, such as the prose of V. Tarnavsky, remain insufficiently explored. 

Therefore, it is essential to investigate how various narrative structures interact in 

his works and how authorial consciousness is expressed through imagery, style, 

and composition. 

Analysis of recent research and publications. The theory of narrative 

analysis began to be actively developed in the second half of the twentieth century, 

when ideas about the end of traditional philosophy, history, religion, and morality 

started evolving, and the death of the subject, the author, was declared. The 

discourse was outlined by Roland Barthes and Michel Foucault. In his article “The 

Death of the Author” [2] Barth proclaimed the thesis and Foucault developed it in 

his thorough research “What is an Author?” [1]. 

Roland Barthes raised a question that became particularly relevant in the late 

1960s. The revolution in the idea of the author is primarily associated with the 

realization of such a phenomenon as intertextuality, when a work escapes from the 

space of the author's consciousness and enters the context of others. The critic 

emphasized that with the disappearance of the author, the text begins to be 

perceived in a new way. Each reading introduces new interpretive shades and 

therefore this renewal of the content suggests that it is no longer the author's work, 

but the work of all those who refer to it. As a result, the author is “alienated” from 

his or her text, because it is written anew every time it is read. In other words, the 

same work will multiply the number of interpretations with each new reading. The 

author in such a dialog becomes only a mediator. That is why the study of the 

narrative properties of a work of fiction becomes very relevant. 

The twentieth century, which proclaimed the death of the author (R. 

Barthes), presented a deep analysis of it, which was especially facilitated by the 

use of narratological tools. Having emerged from structuralism and gained 

momentum in the 1960s, narratology has its roots in the works of Aristotle, who in 
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his Poetics identified such narrative elements as hamartia, anagnorisis and 

peripeteia, which became key concepts in this field [4].  

Contemporary Ukrainian literary criticism often refers to the experience of 

foreign scholars, but as Roman Hromiak rightly notes: “A philologist who works 

within the system of certain national traditions cannot mechanically use the rather 

heterogeneous tools of modern narratology when he has to interpret texts of native 

and foreign literature. The problem is not in the alternate application of different 

methods to different national literatures, but in the preliminary “coordination” of 

relevant narratological terms and concepts to narrative works that have arisen at 

different levels of narrative instances and strategies” [3]. 

Therefore, Ukrainian scholars are now actively developing this resonant area 

of literary methodology. Thus, Oleksandr Tkachuk set himself the goal of 

familiarizing philologists with the generally accepted concepts of narratology, and 

his work culminated in the publication of the Narratological Dictionary; there are 

also well-known literary articles and works representing the theoretical and 

practical study of narrative aspects of the narrative, in particular by Ihor Papusha; 

in addition, many young scholars use narratological tools to analyze works of 

fiction. As for the works of Valentyn Tarnavsky, there is still complete silence, 

because his prose has not been considered from this perspective in literary studies. 

Purpose and objectives of the work. In the narrative style of Valentyn 

Tarnavsky’s prose, who managed to leave a considerable original prose heritage in 

a short period of his creative work, various narrative structures interact - linear and 

non-linear.  

Clarification of the peculiarities of their functional content in the texts of 

short stories and novels is the subject of special study in the proposed article. 

Perhaps the most attention is paid to the forms of manifestation of the author's 

presence, as well as to the expression of the point of view embodied in the plot 

http://www.wayscience.com/en/home/


210 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

structure of the works. An equally important place is taken by the artist's stylistic 

manner, full of irony and mystification, which reveal the essence of the anti-

totalitarian discourse inherent in the eighties novelist, who in convincing artistic 

forms demystified the Soviet system with its ideological centrality, showing how 

the system neglected the individual and humanitarian aspects of human existence, 

leveling the ontological needs of the individual and society.  

The purpose of the article is to analyze the principles of narrative structuring 

in the works of V. Tarnavsky. To achieve this goal, the following tasks are 

envisaged: 

- to define the concepts of point of view, focus, narrator;  

- to study different types of narration in V. Tarnavsky's texts; 

- to trace the role of narrative elements in the novelist's narrative strategy. 

Presentation of the main material of the study. Valentyn Tarnavsky's 

texts present two types of plot forms: the specificity of the poetics of the prose 

writer's works is the interaction of plot and plotless elements. Due to the 

lyricization of prose and the presence of self-reflection of the characters, the 

essence of plot works (i.e. narrative, telling about events) “covering the minimum 

of life will be revealed through the so-called non-narrative fragments - 

descriptions, comments, arguments present in the text of a small genre” [4]. Taken 

together, V. Tarnavsky's short fiction can be perceived as a single text, because 

each of the works highlights a certain aspect of the problem and is part of the 

writer's overall narrative strategy, which changed depending on the author's new 

perspectives on reality. In this regard, Michel Foucault noted that there is a 

connection of homogeneity between texts that appeared from the pen of one author 

[2]. The analysis of V. Tarnavsky's works in the categories of narratology 

contributes to a deeper understanding of the author's aesthetic and ethical positions. 
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First, let's consider one of the core terms of narratology - focalization, 

which, according to J. Genet, is the perspective from which narrated events and 

situations are presented. There are three types of focalization: external - “the 

information conveyed is mainly limited to what the characters do and say, but there 

is no indication of what they think and feel” (Tkachuk, 2002, p. 46-47), internal - 

information is presented from the character's point of view, and zero - “associated 

with the so-called omniscient narrator” [8].  

The characters of almost every Tarnavsky's work are characterized by the 

presence of an intradiegetic type of narrator who acts as a direct witness and 

sometimes a participant in events, is part of the diegesis, that is, a fictional world in 

which “narrated situations and events occur; telling, retelling, which is opposed to 

showing...” [8]. Although the center of the artistic image is an eventful plot, in 

works of this type everything is colored by the subjective perception of the 

narrator. In stories that transform a metadiegetic narrative, “inserted within another 

narrative” [8], into a pseudo-diegetic narrative (when the metadiegetic narrative 

begins to function as a diegetic narrative), the narrator acquires an important 

function: he becomes a carrier of internal focus. The narrator's point of view, who, 

as a character, observes events from a specific spatial and temporal position, runs 

through the work. The first point of view characterizes the narrator during the 

development of events, and the second – in the narration of events.  

It is no accident that the first thing that is paid attention to when analyzing a 

complete work is the fabula (a series of events that unfold sequentially) and the 

plot (their placement in the text). Identifying a series of events that make up the 

fabula of the work allows us to determine the types of narratives present in the 

work, as well as to trace the presence of prolepsis, analepsis, and other plot 

components and analyze their significance in the integral structure of the text. 

http://www.wayscience.com/en/home/


212 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

From this point of view, there is a need to consider the narrative features of V. 

Tarnavsky's short fiction. 

The short story “Alibaba” is set in the summer against the backdrop of a 

resort town that lives on trade. The protagonist Kolka, whose obedience is 

manifested both in his relationship with his mother and in his attitude towards his 

lodger, a capricious bohemian artist, harmoniously fits into this picture where “the 

customer is always right.”  

The story is told by an extradiegetic narrator with an external focus, who 

unfolds the story using mimetic and diegetic narrative types. The omniscient 

narrator says that he saw Kolka's checkered sky, which in poetic terms is an 

analepsis that predicts an unpredictable staying behind bars. 

The event that changes the course of Kolka's life is the scene in the garden, 

when the boy, standing on the roof, sees the marble beauty of an unapproachable 

woman crumpling under the hands of a voluptuous buyer. The mimetic type of 

narrative, multiplied by expressionistic strokes, poetically creates a cinematic 

effect. 

This event breaks the protagonist's character, creates destructive impulses in 

his soul, and turns Kolka into a marginalized person. The work clearly states the 

motif of education as a consequence of the continuity of cultural traditions and the 

motif of childlike spontaneity, which is ironically presented by the narrator, as Alik 

witnessed the primitivism of the female soul. This ironically embodied frankness 

distinguishes the work from the context of the previous tradition of socialist realist 

narrative. Therefore, it is clear that V. Tarnavsky's narrative constructions are 

based on a combination of the traditional and the search for new possibilities of 

verbal forms. 

The narrative of the short story “Superman” is solved by the author in 

different ways: either through the narrator-hero or through the narrator-author. The 

http://www.wayscience.com/en/home/


213 

International Electronic Scientific and Practical Journal «WayScience», Vol. 8 (№ 1), 2025 (ISSN 2664-4819) 

story about the narrator is presented through the narrative contemplation of an 

external point of view, that is, the narrator-author not only informs but also openly 

analyzes. One of these narrative constructions is the story of the struggle and the 

relationship between physiology and creativity. 

The events in the short story are described by the narrator, the protagonist's 

closest friend. And the first characterization of the so-called superman, with a 

certain degree of hyperbole about his pedantry, comes from this narrator: 

"Valentyn hated disorganization. He loved strict order in everything and was 

merciless to his own and other people's weaknesses. And, if he had to, he would 

flog himself for the slightest violation" [7]. This hyperbole with the author's 

obvious sympathy for the narrator shows that his point of view is being transmitted 

from the narrator's mouth. 

Since the theoretical complex of narratology is based on multidirectional 

manifestations of human life and behavior, the evidentiary aspects of which are 

proved by various theories from different scientific fields, such a frank manner of 

V. Tarnavsky's stories seems to be a feature of the postmodernist creative trend, 

which appeared in the middle of the twentieth century. The artist is not concerned 

with realistic correctness in relation to human biological and physiological 

problems. The meaning of these reflections is confirmed by statements from the 

creative heritage of the writer, for whom the human being was the basis of artistic 

work.  

Another type of narrative is represented by the novella “Dissertation,” which 

is narrated in the third person, but sees the world through the eyes of the 

protagonist Khoma Vodyanystyi, which is expressed in his inner speech: "Yeah. 

They want to drive him out. Laugh, laugh... Today he'll leave, and tomorrow he'll 

tell the vice-rector everything" [7]. 
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When the protagonist thinks alone, in the narrative structure of the story, the 

internal monologue also retains a dramatic function, staging the work of 

consciousness, thus creating the impression of an objective narrative, as if without 

interference, without any intermediaries between the character and the reader, in 

particular, “without the participation of the narrator,” provided that he is “absent.” 

This gives the reader the illusion of the text's self-development. 

Analyzing Valentyn Tarnavsky's novel “Matriopol”, we conclude that it 

organically combines the author's existential beliefs, his artistic interpretation of 

psychoanalytic theories, poetics, and the practice of postmodern writing, which 

forms the multidimensionality and versatility of the narrative. 

Playing with the concepts of real and fictional, the effect of a “second 

reality” is achieved in the novel using the “text within a text” technique. Each 

episode of the action is essentially a story. The text acts as a single picture in which 

all the signs are interconnected, and understanding each of them allows us to 

understand the whole text. Similar signs of the text are the characters that move the 

plot of the novel. 

The rationale for interpreting the hero's adventures as textual is the writer's 

vision of Ilya as a man who reads a lot, a philologist. The protagonist's 

appreciation of the world and people is seen through the prism of language and 

literature. Thus, he characterizes the girl he met on the island as “beautiful, made 

in ancient traditions.” He also tends to solve internal problems and conflicts in a 

“philological way” - by displacing them from the real level to the aesthetic one. In 

Tarnavsky's artistic interpretation, this feature appears as a flaw caused by the 

general admiration for the form while ignoring the content, the transfer of artistic 

motifs to real life, which is inherent in the twentieth century and, accordingly, is 

instilled in the consumer of art. 
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The presence of an internal text that structures the novel logically raises the 

question of its author and reader. Thus, a metaliterary discourse is introduced into 

the novel, which leads to the inclusion of elements from the theory of literature and 

its corresponding artistic expression. In a dialog with Ilya, the mistress of the 

island of Eidos expresses her thoughts on the purpose of poetry. 

Thus, the writer plays the same way as Eidos, and this combination of the 

human and the divine in the author's person brings us back to the archaic 

understanding of the hero's nature as a demigod. In the age of fragmented pseudo-

heroes, such as movie and pop stars, only artists, creative personalities can meet 

the criteria that society has set for heroes. The novels argue that only they are 

capable of achieving great goals and heights, leaving a memory of themselves for 

centuries.  

For the characters of Tarnavsky's works, art becomes the main stimulus for 

self-determination, moral action, and, ultimately, the existence of life. This idea 

stems from the writer's special position on art and the power of its influence, 

because the novelist assigns a leading role to culture in human education and 

emphasizes its ability to change society. 

The presence of the author-narrator in the text allows V. Tarnavsky to 

expand his views on writing, the importance of the role of the artist in the work 

and, more broadly, in society. The novelist considers the essence of writing to be a 

game, because artists are always children playing in the adult world of reality. 

They create their own fictional world, which is not necessarily far from reality. 

Playing God is in fact an artistic embodiment of the writer's work, just as God 

created the world, the artist of words constructs the artistic world of the work.  

The inclusion of Ilya the reader in the action is a fictionalized concept of 

receptive criticism about the reader as a co-creator of the text. The protagonist acts 
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as a reader of the text. His desire to believe in the reality of the illusion does not 

contradict his critical attitude to the world around him.  

In fact, the constant allusions on which the conversation between Eidos and 

Ilya is based are to some extent aimed at testing the protagonist's reading 

competence, his ability to distinguish between reality and fiction. Ilya's desire to 

find the truth reveals him as a naïve reader who tends to identify the author, the 

narrator, with the writer himself, looking for references to everything he hears. 

Ilya's heroic adventure can be reinterpreted as a path to understanding. 

According to Valentyn Tarnavsky, reading fiction should always be a heuristic 

process, and writers should remember that they have not only an entertaining but 

also an ontological, epistemological, and moral and ethical function. Therefore, the 

process of reading should be viewed as an archetypal adventure of a hero who 

seeks new knowledge. 

The reader of the novel becomes a victim of the author's game, just as Ilya 

gets entangled in the intrigues of Eidos. Just as the hero goes on an adventure 

within the narrative of the internal text, the real recipient goes through a similar 

process, reading the entire novel, falling victim to a literary game, deceived in his 

expectations built on the basis of literary conventions.  

Thus, the formula of the myth's heroic adventure is transformed in the novel 

and represents the algorithm of the writer's creative search and growth, the 

acquisition of experience necessary for his work. “Something has changed-the 

world or him...he did not hear or recognize anything, as if he were seeing it for the 

first time” [6]. 

For Tarnavsky, a creative person, in particular a writer, becomes a hero who 

can change the world for the better. The writer's gift is his weapon, which he 

directs against the philistine society. For a novelist, the only goal is freedom in the 

existential sense. For Tarnavsky, the writer belongs to a minority of artists-
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preachers. Through their life and work, they acquire their own authenticity and 

resist the pressure of the majority, the crowd of profane people. 

Conclusion. On the example of the narratological analysis of Valentyn 

Tarnavsky's prose, we have the opportunity to see that the traditions of different 

stylistic trends simultaneously function in the paradigm of his creative 

achievements. From the point of view of narrative analysis, the difference between 

stylistic features in the writer's work lies in the differences between different types 

of focus. Thus, the omniscient narrator who takes care of the entire picture of the 

world of a work of fiction corresponds to the zero focalization inherent in realism, 

while external focalization is known to be a feature of naturalistic stylistics, and 

the latter, internal focalization, is the dominant specificity of modernist and 

postmodernist trends in works that make it possible to delve into the inner 

subjective world of characters.  

So, in V. Tarnavsky's texts, each of the characters (whether a hero, on whose 

side we observe the author's sympathy, or an outright antagonist) expresses the 

author's point of view, revealing the essence of the artistic picture of the world and 

the priority place of man in the individual and social dimensions. In the narrative 

aspect, this is expressed in a systematically thought-out interpretation of these 

types of narrators, which differ in varying degrees of ironic modes or sympathy 

depending on the object that fell into the field of artistic analysis of the creator of 

aesthetic values, who was Valentyn Tarnavsky as an outstanding prose writer. 
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