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Abstract  
This work investigates the value orientations of groups and personalities of Ukrainian volunteers in wartime. 
The need to search for and substantiate new methodological tools that would make it possible to enrich the 
explanatory horizon of volunteering as a dynamic socio-psychological phenomenon that has significant 
developmental and social transformation potential. Big data analysis is a complex process for analysis. 
Therefore, this work uses elements of unsupervised learning, in particular data clustering, in order to 
highlight certain patterns in order to better assess the data obtained. The novelty lies in the development of 
approaches to clustering unstructured data related to the analysis of volunteer activities in Ukraine. 
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1. Introduction 

The problem of psychological research of value orientations of an individual or group that 
implements volunteer activities acquires extraordinary relevance in conditions of full-scale invasion, 
since the support of systemic volunteering in conditions of social crises increasingly resembles 
professional activity, which is regulated by a series of laws and regulations on the one hand, and by 
a system of social norms, terminal and instrumental values, and the situation of actualization of 
volunteering as a canonical act on the other. This necessitates the search for and justification of the 
latest methodological tools that would make it possible to enrich the explanatory horizon of 
volunteering as a dynamic socio-psychological phenomenon that has a significant developmental and 
social transformational potential. At the same time, the coverage of the problem under study requires 
correct methodological optics that would synthesize both psychological and technical means of 
collecting, processing and interpreting information. Therefore, the methodological basis of the 
current study is: a) the theory of action of V.A. Roments; b) methodological optics of the non-classical 
type of scientific rationality; c) psychological detailing as a logical-methodological procedure. (not 
necessarily in this sequence, it would also be nice to add some technical methodological aspects) 

At the same time, the methodological toolkit for implementing the study consists of two 
complementary methods of cognition, namely: a) psychodiagnostic, involves the use of such methods 
as the Volunteer Functions Inventory (VFI) and the Portrait Values Questionnaire (PVQ), which are 
designed to identify individual psychological features of the value-meaningful sphere of the 
volunteer's personality, which is the initial prerequisite for the emergence of motivation to transform 
the environment (situation) by committing prosocial, moral actions. 

The use of artificial intelligence in the analysis of human behavior is becoming increasingly 
critical in the modern data-driven world. This field combines advanced AI technologies with 
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behavioral science to derive meaningful insights from vast amounts of human activity data, offering 
unprecedented opportunities to understand and predict human behavioral patterns. 

AI systems excel at simultaneously processing and analyzing multiple streams of data, including 
social media activity, online shopping behavior, physical movement patterns, and communication 
styles. Using sophisticated machine learning algorithms, these systems can detect subtle patterns and 
correlations that may be invisible to the human eye. Deep learning models can process unstructured 
data such as video, voice recordings, and text messages to understand emotional states, intentions, 
and decision-making processes. 

The novelty lies in the development of approaches to clustering unstructured data related to the 
analysis of volunteer activities in Ukraine. 

The practical value lies in the software implementation of the data clustering module. 

2. Literature review  

The research [1] explores the integration of artificial intelligence (AI) in K-12 education, 
highlighting its applications in personalized learning, automated assessment, and facial recognition 
for behavioral analysis. The study also identifies ethical concerns, such as algorithmic bias and social 
inequalities, and emphasizes the need for AI literacy among teachers and students. The study [2] 
examines the current state of Remote Patient Monitoring (RPM) systems and the integration of 
artificial intelligence in healthcare monitoring applications. Their analysis reveals how AI-enabled 
RPM architectures have improved healthcare through early detection of health deterioration and 
personalized monitoring using advanced learning techniques. In work [3] authors highlights the role 
of artificial intelligence (AI) in therapy, emphasizing its ability to analyze large datasets and provide 
valuable insights. AI helps in detecting current and potential issues and evaluating predictions and 
solutions. The goals of cognitive computing psychology align with AI’s purpose of understanding 
human cognition, using advanced technology to model cognitive processes. Despite differences 
between computational modeling and AI, both are crucial for advancing cognitive science by offering 
insights into intelligent thought. In [4], the authors present an interdisciplinary framework designed 
to monitor, track, and analyze human behavior during activities of daily living (ADLs), with a focus 
on detecting abnormal behaviors that may indicate emergencies. The framework's two main 
functionalities, including the semantic analysis of user interactions and an intelligent decision-
making algorithm, were tested on a dataset and achieved performance accuracies of 76.71% and 
83.87%, respectively, demonstrating its potential to improve the quality of life for the aging population 
in smart homes and other IoT-based environments. This study [5] introduces collaborative generative 
agents using Large Language Models (LLMs) for task-oriented social simulations. Evaluating these 
agents in a simulated job fair, the study highlights their ability to mimic human-like behavior and 
solve tasks. Despite promising results, limitations in more complex coordination tasks are identified, 
offering insights into the potential of LLMs for future simulations. In paper [6], the authors explore 
the integration of ChatGPT, a generative AI tool, into social psychology research, discussing its 
potential benefits in analyzing textual data, modeling social interactions, and advancing human 
behavior insights. They emphasize the importance of addressing ethical, theoretical, and 
methodological challenges while offering recommendations for the responsible use of ChatGPT, 
including managing biases, ensuring privacy, and maintaining transparency in data interpretation. 
The study [7] investigates the impact of artificial intelligence (AI) on decision-making, laziness, and 
privacy concerns among university students in Pakistan and China, highlighting its growing role in 
the education sector. The findings reveal that AI significantly contributes to increased laziness, 
privacy issues, and a loss of decision-making abilities, with human laziness being the most affected, 
emphasizing the need for preventive measures before AI implementation in education. In [8], authors 
reviews research on volunteer motivation from 2000 to 2021, using bibliometric analysis to explore 
trends, authors, countries, and institutions in the field. The findings reveal a clear framework for 
volunteer motivation research, highlighting the impact of collectivism on Chinese volunteers and 
individualism on American volunteers, and providing valuable insights for future studies. In work 
[9], the authors explore the classic grounded theory approach in social sciences, focusing on how it 
generates theories grounded in the real-life experiences and behaviors of individuals. The study 
examines the strengths and challenges of applying grounded theory to understand human behavior, 



while addressing its ontological, epistemological, and methodological foundations. The research [10] 
examines how digital technologies, such as social networks, gamification, chatbots, and AI, improve 
the recruitment process. It uses a case study approach with tools like LinkedIn, Udacity, L'Oréal's 
Reveal game, TextRecruit's Ari, and Randstad.tech's data system. The study highlights how these tools 
work together to transform recruitment and offers recommendations for recruiters adopting e-
recruitment. The study [11] provides an integrated view of AI research in marketing, consumer 
research, and psychology, identifying eight key clusters: decision-making, neural networks, machine 
learning, social media analytics, and more. It highlights 412 theories, including game theory and the 
theory of mind, and discusses the rapid growth of AI publications. The study also proposes a cross-
disciplinary research agenda to further explore AI's potential. The review [12] examines AI and deep 
learning in psychological interventions and diagnosis, showing promising effects on clinical 
outcomes. However, further research with larger sample sizes and long-term studies is needed. The 
article [13] discusses AI’s history, advancements, and future, focusing on its  relationship with 
humans. AI is expected to drive future revolutions, though challenges may arise if expectations aren't 
met. This paper [14] surveys AI's impact on fundamental sciences like mathematics, medicine, and 
physics. It explores challenges in each field and AI’s potential solutions. It also discusses the need for 
robust ML systems and lifelong learning to address security risks and performance decline. In work 
[15], the authors provide a comprehensive review of artificial intelligence development, focusing on 
its technological scope, applications, and integration across various industries. The study presents a 
systematic overview of AI's current state, examining its core techniques, development prospects, and 
challenges while offering valuable insights for both researchers and practitioners. In [16], the authors 
demonstrate how Artificial neural networks (ANNs) have been successfully applied to various 
complex tasks, such as image recognition and speech processing. In paper [17], the authors highlight 
the effectiveness of Convolutional neural networks (CNNs) in automatically learning hierarchical 
features, which makes them powerful tools for object recognition, face detection, and other image-
based tasks. The works [18-20] provide an analysis of the use of artificial intelligence tools in data 
analysis. Examples of the use of intelligent systems and ontology are discussed in the work [21-22]. 
 

3. Problem statement   

To analyze the behavior of volunteers using artificial intelligence, it is necessary to perform the 
following tasks: 

- develop a questionnaire based on two methods; 
- analyze artificial intelligence algorithms for analyzing unstructured data; 
- implement clustering algorithms and analyze the results; 
 

4. Methodology  

Volunteer Functions Inventory (VFI) 
Developed in 1998 by authors from the American Psychological Association, who applied 
functionalist theory to the question of the motivation underlying volunteering, hypothesized 6 
functions that volunteering potentially performs and developed a tool for assessing them. The 
motivation for the creation, as indicated by one of the authors (Latham, 2012), is Maslow's theory of 
needs and the active emergence of volunteer organizations and initiative groups in the United States 
after World War II. The questionnaire can be considered one of the most valid, according to the 
analysis of subsequent scientists, in particular, one of the largest systematic reviews from the 
University of Madrid (Fernando Chacón, Gema Gutiérrez, Verónica Sauto, María Luisa Vecina and 
Alfonso Pérez, 2017) confirmed the acceptance criteria of 72% of the studies based on this 
questionnaire. 

VFI is a universal research tool and allows to partially level out the peculiarities of the mentality 
of people engaged in volunteer activities, as indicated by its use in modern developments around the 
world. Despite this, a number of scientists express an opinion about the incompleteness of 



information and factors of formation of the semantic sphere of a modern volunteer, which can be 
covered by a questionnaire (Law et al., 2011; Phillips & Phillips, 2011; Shye, 2010). In order to carry 
out a more thorough multiple analysis of additional functions of the value-semantic sphere in field 
conditions and to search for correlations with those that allow to find VFI, auxiliary tools are used. 
 

Schwartz's Portrait Values Questionnaire (PVQ) Methodology, 
Developed in 1992 by American professor and ARA member Shalom Schwartz, the theory of Basic 

Human Values aims to distribute human values into a multi-level structure, compromising them into 
10 different meanings that allow us to distinguish general concepts of the value-semantic sphere of a 
person. Based on the theory in the same year, the scientist creates a questionnaire, which over time 
expanded the number of questions from 21 to 40. Its uniqueness lies in the approach to measuring 
values through descriptions of behavioral manifestations typical of certain values, which allows 
minimizing the influence of social desirability and providing a more accurate understanding of the 
respondent's motivational attitudes. 

The questionnaire has been tested in cross-cultural studies in over 80 countries (Schwartz, 2012). 
Today, the questionnaire has gone beyond the scientific environment and has become not only a basic 
tool of the psychodiagnostic toolkit, but is also actively used by popular science and entertainment 
platforms. More than 25 published studies using the methodology have been recorded in Ukraine, in 
particular, the domestic scientist I. Semkiv adapted the methodology, which we also use in this work.  
 

5. Data processing approaches  

 
Artificial intelligence (AI) is one of the most transformative technological advances in human history. 
The field was officially born in 1956 at the Dartmouth Conference, where leading computer scientists 
laid the foundations for AI research. Since then, AI has evolved from simple rule-based systems to 
complex learning algorithms capable of processing vast amounts of data and performing complex 
tasks. The core components of AI include several interrelated technologies and methodologies. 
Machine learning (ML) forms the foundation of modern AI, allowing systems to learn from experience 
without explicit programming. Deep learning, a subset of ML, uses artificial neural networks inspired 
by the human brain to process data through multiple layers, enabling complex pattern recognition. 
Natural language processing (NLP) allows machines to understand, interpret, and generate human 
language, while computer vision allows AI systems to analyze and understand visual information 
from the world around them. The application of AI in behavioral analytics spans a variety of sectors. 
In marketing, it helps companies understand consumer preferences and predict purchasing decisions 
by analyzing browsing patterns, social media interactions, and purchase history. In healthcare, AI 
systems monitor patient behavior to detect early signs of mental health issues or cognitive decline. 
Security systems use AI to detect suspicious behavior patterns and potential threats in public places. 
In education, AI analyzes student engagement and learning patterns to personalize educational 
content and teaching methods. One of the most important advantages of AI in behavioral analytics is 
its ability to process data in real time and provide instant insights. This capability allows for rapid 
response to changing behavioral patterns and dynamic adjustment of intervention strategies. For 
example, online platforms use AI to detect and respond to user engagement levels in real time, 
adjusting content delivery to maintain user interest and satisfaction. 
Data reduction is an important process in data science and information management that aims to 
reduce the volume of data while preserving its integrity and essential characteristics. This approach 
is particularly important in the era of big data, when organizations face challenges in storing, 
processing, and efficiently analyzing large amounts of information. 
The process of data reduction includes several key methods and techniques. First, dimensionality 
reduction methods, such as principal component analysis (PCA), linear discriminant analysis (LDA), 
and t-SNE, help minimize the number of random variables considered. These methods transform 
complex, multidimensional data sets into more compact representations while preserving important 
patterns and relationships in the data. 



Another important aspect of data reduction is compression, which uses both lossless and lossy 
methods. Lossless methods, such as Run-Length Encoding and Huffman Coding, allow the original 
data to be fully recovered from its compressed version. Lossy methods, on the other hand, sacrifice 
some data accuracy, but provide a higher level of compression and are particularly useful for 
multimedia formats such as images, audio, and video. 
Linear regression is one of the main statistical methods of data analysis, which is designed to establish 
a direct relationship between a dependent and independent variable. Its origins date back to the work 
of Francis Galton in the 19th century, and this method has become an important tool for forecasting, 
prediction, and analyzing relationships in various fields.   

6. Experiments and Results  

Visualization of statistical data by the questionnaire criterion “I care about those who are less 
fortunate than me”, “Volunteering can help me get a job”, “I sincerely care about a specific group” is 
shown in Figure 1. 

 

 
Figure 1: Visualization of statistical data 
 
Table 1 presents a comparative analysis of the results obtained according to the criteria 

“Volunteering can help me get a job”, “I care about those who are less fortunate than me”, 
“Volunteering is an important activity for the people I know best”. 

 
Table 1 
Comparative analysis of the results obtained 

 

 



 

 

 
The curve demonstrating the optimal number of clusters is shown in Figure 2. 
 

 
Figure 2:  Curve describing the optimal number of clusters 
 
An important element in clustering is the measurement of the density and separation of 

clusters. Visually, the Silhouette coefficient is shown in Figure 3. 

  
Figure 3: Silhouette coefficient 
 
 
An example of 3D visualization for 6 clusters is shown in Figure 4. 



 
Figure 4:  Visualisation of the 6 clusters 

 
Cluster 0 – high level of interest in finding new friends, low level of interest in finding a job 
Cluster 1 – importance in activities approved by friends, desire to help people who have less. 
Cluster 2 – high level of loneliness, high level of expectation of success in professional 

activities 
Cluster 3 – low level of loneliness, high level of interest in the group in which the person is 
Cluster 4 – medium level of loneliness, medium level of expectation of success in professional 

activities 
Cluster 5 – possibility of getting the expected job, 
 
Method 2 
 

Visualization of statistical data according to the questionnaire criterion “It is important for him/her 
that all people in the world are considered equal. Believes that every person should have equal 
chances in life”, “He/she likes to decide for himself what to do. It is important for him/her to be free 
in planning and choosing his/her activities”, “The security of his/her country is important for him/her. 
The person believes that the state should be on guard against internal and external threats” is shown 
in Figure 1. 

 
 

 
Figure 5: Visualization of statistical data 

 
 

Table 1 presents a comparative analysis of the results obtained according to the criteria “It is 
important for him/her that all people in the world are considered equal. Believes that every person 
should have equal chances in life”, “He/she likes to decide for himself what to do. It is important for 
him/her to be free in planning and choosing his/her activities”, “The security of his/her country is 



important for him/her. The person believes that the state should be on guard against internal and 
external threats”. 

 
Table 2 
Comparative analysis of the results obtained 

  

 
 

 
 
An example of 3D visualization for 6 clusters is shown in Figure 4. 
 

 
Figure 6: 3D visualization 
 
 



Cluster 0 – the need for security of the individual 
Cluster 1 – the importance of activities that are approved by friends, the desire to help people who 

have less. 
Cluster 2 – self-realization, the average level of the need to ensure equality between people 
Cluster 3 – the need to ensure material well-being 
Cluster 4 – a high level of self-realization 
Cluster 5 – a low level in the issue of material enrichment 

7. Сonclusions  

In this work: 
- A questionnaire was developed based on methods for surveying Ukrainian volunteers 
- An analysis of artificial intelligence tools for processing unstructured data was carried out. 
- A comparative analysis of the obtained data was carried out based on clustering algorithms, 

which allowed us to identify clusters and carry out their description and analysis to search 
for non-obvious dependencies  
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