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ABSTRACT

The article analyzes the content and main tasks of re-
search and innovation activities of socionomic specialists.
The factors that contribute to the increasing efficiency of
work in science and education through computer techno-
logies and artificial intelligence are identified. The role of
independent research and innovation activities for future
specialists in socionomic disciplines in higher education
is demonstrated, as is the role of computer technologies
and artificial intelligence in the professional training of
specialists in research and innovation. The development
of research competence among future specialists in so-
cionomic disciplines, grounded in foundational research
skills, is essential in the educational process. Using the
parametric criterion (t-normal distribution criterion), the
results of statistical data processing obtained in this
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subsection, and the nonparametric criterion (Fisher’'s an-
gular transformation ¢*), the effectiveness of the develo-
ped pedagogical conditions for forming the readiness of
future specialists in socionomic specialties for research
and innovation activities and the effectiveness of the pro-
posed methods, forms, and means implemented within
the framework of the innovative system for training future
specialists in socionomic specialties for research and in-
novation activities using computer technologies and arti-
ficial intelligence in the process of professional training of
specialists were confirmed.

Keywords:

Research and innovation activities, Artificial Intelligence,
Computer technologies, Information resources, Future
specialists in socio-economic specialties, Research skills.



RESUMEN

El articulo analiza el contenido y las principales tareas de
las actividades de investigacion e innovacion de los es-
pecialistas en socionomia. Se identifican los factores que
aumentan la eficiencia del trabajo en ciencia y educacion
mediante las tecnologias informaticas y la inteligencia ar-
tificial. Se muestra el papel de las actividades indepen-
dientes de investigacion e innovacion para los futuros
especialistas en socionomia en la educacion superior, asi
como el de las tecnologias informaticas y la Inteligencia
Artificial en el proceso de formacion profesional de dichos
especialistas. La formacion de la competencia investiga-
dora en los futuros especialistas en socionomia, deter-
minada por las habilidades bésicas de investigacion, es
importante en el proceso educativo. Utilizando el criterio
paramétrico (criterio de distribucion t-normal), los resul-
tados del procesamiento estadistico de datos obtenidos
en esta subseccion y el criterio no paramétrico (transfor-
macion angular de Fisher ¢*), se confirmo la eficacia de
las condiciones pedagdgicas desarrolladas para la pre-
paracion de los futuros especialistas en socionomia para
las actividades de investigacion e innovacion, asi como
la eficacia de los métodos, formas y medios propuestos,
implementados en el marco del sistema innovador de for-
macion de futuros especialistas en socionomia para acti-
vidades de investigacion e innovacion utilizando tecnolo-
gias informaticas e Inteligencia Artificial en el proceso de
formacion profesional de especialistas.

Palabras clave:

Actividades de investigacion e innovacion, Inteligencia
Artificial, Tecnologias informaticas, Recursos de informa-
cion, Futuros especialistas en especialidades socioeco-
némicas, Habilidades de investigacion.

INTRODUCTION

Radical changes in the social life of each individual, as
well as in modern politics, economics, and ecology, are
due to scientific and technological progress. This has led
to a steady increase in the training of scientific person-
nel and to their growing importance to the scientific field,
promising young people to society. An integral part of the
educational process in higher education is scientific ac-
tivity using information technologies, which is carried out
within the higher education system to integrate educatio-
nal, scientific, and productive activities (Chyrva, 2022).
One tool for improving the quality of professional training
for specialists in modern education and digital skill deve-
lopment is the use of Artificial Intelligence (Al).

Therefore, the main objective of modern education is to
train specialists in socioeconomic fields for research and
innovation activities using Artificial Intelligence (Al) and

information technologies. In professional practice, these
specialists possess specific skills in scientific research,
integrative knowledge, and the ability to work according to
the model and logic of scientific research, which involves
the design, forecasting, and construction of experiments.

Literature review

An analysis of recent publications and research from the
scientific community reveals significant interest in various
theoretical and methodological principles of student tra-
ining in higher education and in the training of scientific
and pedagogical personnel: substantive principles for
implementing the research component in the training of
specialists in socioeconomic fields for research and in-
novation activities; and the generalization of practical
experience in higher education in creating technological
and organizational conditions through information techno-
logies for developing research skills in future specialists
(Bezliudnyi et al., 2022).

Dolynyuk & Shuper (2024) analyzed the possibilities of
using Artificial Intelligence to improve the quality of profes-
sional training in mathematics teaching for future primary
school teachers. They described directions for its appli-
cation in distance learning for graduates. They presented
examples of pedagogical tasks on specific topics within the
disciplines “Fundamentals of Primary Mathematics” and
“Methodology of Teaching the Mathematics Educational
Branch.” The theoretical and methodological principles of
training specialists in management for research and inno-
vation activities are described, based on Chyrva (2022).
The author analyzes international documents that unders-
core the importance of training PhDs and scientific and
pedagogical personnel in research and innovation world-
wide. It is established that “the system for training PhDs
for research and innovation activities requires the constant
improvement of theoretical and methodological principles
within the context of national standardization of the spe-
cified process, while preserving the autonomous rights of
higher education institutions,” and scientific to the unique-
ness of their educational and scientific programs.”

Tytarenko (2023) addresses this topic, aimed exclusively
at technology teachers who use information technologies
and the application of Artificial Intelligence (Al) in educa-
tion. In particular, methods for training future specialists
and the importance of the principles of scientific and re-
search activities in the educational process are conside-
red. Attention is paid to the development of critical thin-
king, the importance of forming a scientific awareness,
and the ability to apply knowledge innovatively in practice.
Modern and innovative approaches to integrating scienti-
fic research into higher education through information te-
chnologies are analyzed, including student participation
in real research projects and the use of interactive, active



teaching methods that foster the development of research
skills. In today’s dynamic technological and information
environment, the importance of applying scientific and re-
search principles in the educational process for training
future technology teachers is emphasized to develop the
necessary competencies. The role of interactive and ac-
tive learning methods for higher education students to
acquire A deep understanding of scientific concepts is
emphasized, as is the importance of the practical appli-
cation of research knowledge. The role of independent
research is highlighted.

Polishchuk (2018) studies the professional training of so-
cial workers for scientific and research activities using
information technologies and artificial intelligence. He
argues that scientific and research activities involve the
application of a set of research skills and the development
of a body of knowledge among social work specialists for
conducting and organizing scientific research, and that
these activities are a key aspect of social practice. In the
research and innovation process for future social workers,
the researcher defined the concept of preparing social
workers for research and innovation and demonstrated
the characteristics of applying a competency-based ap-
proach. Implementing this approach entails changes to
the organizational design of the research and innovation
process, particularly in how students acquire knowledge,
set objectives, and use learning methods and skills spe-
cific to scientific and research activities involving informa-
tion technologies.

Krasnova et al. (2020) analyze the use of forms and
methods for preparing students for scientific and research
activities in the context of distance education. In particu-
lar, based on an analysis of experience, they describe the
forms and methods for organizing student scientific ac-
tivities in relation to the problem of organizing scientific
and research activities on electronic platforms. They re-
veal methods that contribute to the dynamism of student
scientific and research activities.

Kniazian (2007) analyzed foreign experiences on the or-
ganization of student research and innovation activities.
He presents innovative types of independent research ac-
tivities (working with prepared questions, writing an ethnic
autobiography, preparing portfolios, reports, essays, crea-
ting projects, organizing public presentations and authen-
tic discussions, and using case studies), which ensure the
systematic development of reflective and research skills
and the systematic assimilation of professional knowled-
ge by future specialists. Attention is paid to the systemic
connection between practice and theory, the develop-
ment of the student’s own stance, critical judgment during
independent research activities, interaction, debate, and
creative forms that reflect the student’s experience and

personal perspective. Ways to establish collaborative re-
lationships and lifelong self-directed learning are shown,
both within the student group and between students and
teachers.

Nosko & Mehed (2022) define the characteristics, essen-
ce, and central aspects of student research and innova-
tion activities, using Artificial Intelligence and Information
and Communication Technologies (ICTs) as integral to
socio-pedagogical teaching. The theoretical principles of
training future teachers for research and innovation are
established; a key factor in the professional training sys-
tem for future teachers for socio-pedagogical activity is
identified: the organization of research and innovation.
Analysis of recent publications and research from the
scientific community reveals significant interest in various
theoretical and methodological principles for training
higher education students and for training scientific and
pedagogical personnel: substantive principles for imple-
menting the research component in the training of specia-
lists in socioeconomic fields for research and innovation
activities; consideration of methods for integrating future
specialists into the educational process and the importan-
ce of the principles of research and innovation activities;
generalization of practical experience in higher education
in creating technological and organizational conditions
for developing research skills in future specialists and the
role of independent research; and analysis of foreign ex-
perience in organizing student research and innovation
activities. However, the innovative approach to training fu-
ture specialists in socioeconomic fields for research and
innovation activities using information technologies and
artificial intelligence has not been sufficiently studied.

To improve the training of future specialists in socioeco-
nomic fields for research and innovation activities using
information technologies and artificial intelligence.

METHODOLOGY

To achieve the study’s objective, the following scientific
methods were used:

- Theoretical: theoretical analysis of literary sources for
the theoretical and methodological foundation and the
definition of the study’s conceptual and categorical fra-
mework; analysis and synthesis: to study national and
international experience and the current state of deve-
lopment of the problem; content analysis of methodo-
logical materials to identify the main requirements for
students’ research and innovation activities; systema-
tization and classification: to provide a foundation for
research and innovation activities; structuring and mo-
deling: to determine the criteria and levels of research
and innovation activities;

- Empirical: diagnostic methods, questionnaires, analy-
sis of activity outputs for component training, and



evaluation of the level of preparedness of future spe-
cialists for research and innovation activities using in-
formation technologies and artificial intelligence; pe-
dagogical experiment to verify the effectiveness of the
training system for future specialists in research and
innovation activities.

- Statistical methods: parametric and non-parametric
methods for statistical hypothesis testing to evaluate
the relevance of the results of the pedagogical expe-
riment. Visualization methods: to demonstrate the re-
sults of the experiment.

The study consisted of the following stages.

The first stage is theoretical. The state of the problem’s
development was examined in both theoretical and
applied aspects, and the scientific literature on the sub-
ject was analyzed.

The second stage is experimental. The pedagogical
conditions for training future specialists in socioeconomic
fields for research and innovation activities using informa-
tion technologies and Artificial Intelligence in educational
activities were developed and theoretically substantiated;
the stages of experiment verification and training were
organized and carried out; and the experimental results
were systematized.

The third stage is descriptive. This stage is dedicated to
generalizing and analyzing the experimental and theoreti-
cal results of the research conducted, as well as to formu-
lating conclusions.

The verification stage of the experiment included the fo-
llowing main tasks: the formation of a control group (CG)
and an experimental group (EG); the determination of the
initial level of preparation of future specialists in socioeco-
nomic fields for research and innovation activities using
information technologies; It was demonstrated at the be-
ginning of the experiment that there are no significant di-
fferences in the level of preparation indicated between the
GE and the GC.

We conducted a comparative pedagogical experiment as
part of the research process, using a parallel structure. Its
essence lies in the formation of two groups:

- Anexperimental group, in which active influencing fac-
tors were used.

- A control group, in which no active influencing factors
were used.

In this case, two objects are compared and observed be-
fore and after the experiment.

To assess the preparedness of future specialists in so-
cioeconomic fields for research and innovation activities,
and the individual components thereof, a system of pre-
paredness levels and criteria was developed, along with
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indicators of preparedness for research and innovation
activities, using information technologies and Artificial
Intelligence in educational activities.

The assessment determined the low, medium, and high
levels of preparedness of future specialists in socioecono-
mic fields for research and innovation activities, using the
selected criteria and corresponding indicators.

To facilitate comparison of data obtained during the sta-
ges of experiment design and development, as well as the
final results, the results of the initial assessment of the pre-
paredness of future specialists in socioeconomic fields for
research and innovation activities are presented below.

The objective of the formative stage of the experiment was
to establish the pedagogical conditions and an innovative
professional training system for future specialists in so-
cioeconomic fields, with a focus on research and innova-
tion activities using information technologies and Artificial
Intelligence in educational settings. The study was con-
ducted during the period 2022-2024. The experimental
training encompassed the future specialists in socioeco-
nomic fields within the experimental group. It extended
to quasi-research and innovation activities, as well as the
educational process of applicants to higher education.

During the formative stage of the experiment, a diagnos-
tic assessment was conducted on the preparedness of
future specialists in socioeconomic fields for research
and innovation activities using information technologies
and Artificial Intelligence in educational settings. This as-
sessment included both participants in the pedagogical
experiment (GE) and students without specialized training
(GC).

The results of the evaluation of the overall level of prepa-
redness for research and innovation activities among futu-
re specialists in socioeconomic fields, based on the com-
prehensive preparedness assessment, were analyzed.

In the verification phase of the experiment, the diagnostic
assessment revealed a lack of participants with a high le-
vel of preparedness for research and innovation activities
in both groups. 74% of respondents in the experimental
group (EG) and 86% in the control group (CG) reported
a medium level of preparedness, whereas 26% in the EG
and 14% in the CG reported a low level of preparedness
for the specified activity.

Following the training phase of the experiment, a signifi-
cant number of future specialists in socioeconomic fields
emerged with a high level of preparedness for research
and innovation activities using information technologies
and artificial intelligence in educational settings: 78% of
respondents in the EG and 16% in the CG.



At the same time, the number of future specialists in so-
cioeconomic fields with a medium level of preparedness
was 20% in the EG and 79% in the CG. The low level of
training in research and innovation among future specia-
lists in socioeconomic fields during the control phase of
the experiment persisted in both the experimental group
(2% of respondents) and the control group (5%). We re-
commend using Fisher’s angular transformation (Fisher’s
¢ criterion, ¢*) to select one of the hypotheses and to as-
sess differences in the training and preparation levels of
future specialists in socioeconomic fields for research and
innovation, driven by the introduction of information tech-
nologies and the use of Atrtificial Intelligence in educatio-
nal activities. Using the parametric criterion (t-normal dis-
tribution criterion), the results of the statistical processing
of data and the non-parametric criterion (Fisher angular
transformation ¢*) confirmed the effectiveness of the pe-
dagogical conditions developed for the preparation of fu-
ture specialists in socio-economic specialties for research
and innovation activities using computer technologies, as
well as the effectiveness of the proposed methods, forms
and means, implemented within the framework of the in-
novative system for the training of future specialists in so-
cio-economic specialties for research and innovation acti-
vities using computer technologies and the use of Artificial
Intelligence in educational activities.

RESULTS-DISCUSSION

Content and main objectives of the research and innova-
tion activities of specialists in socioeconomic fields, the
role of information technologies, and the use of Artificial
Intelligence in educational activities. Factors by which in-
formation technologies and the use of Artificial Intelligence
in educational activities increase the efficiency of work in
science and education.

The issue of the research and innovation activities of so-
cioeconomic specialists, and their participation in scien-
tific research, remains relevant today, as reflected in mo-
dern society’s demands for specialist competence, as
evidenced by the development of higher education and
the orientation of global educational policy toward science
and technology centers. Scientific research is the process
of solving a scientific task or problem. By research and
innovation activity, we understand “a process and a spe-
cial type of cognitive activity, during which new aspects
and properties of the studied reality are revealed, and the
result is scientific work” (Kuchai et al., 2017). One form
of knowledge is scientific research, in which, through the
application of specific scientific methods and means, an
intentional and systematic study of objects is conducted
(Knysh et al., 2024).

Research and innovation activities satisfy applicants with
their working modalities, are an essential component of
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the training of a future researcher, offer appropriate edu-
cational and methodological advice and support, and are
multifaceted: “They allow for the undertaking of original
scientific research and include various types of research
activities within the context of a higher education institu-
tion with an existing system of activities and a suitable
scientific environment. The applicants’ interests and in-
tentions, opportunities to develop their individual educa-
tional paths, level of independence, and access to the re-
sources of a higher education institution are determining
factors. It is the research orientation that permeates the
content of all academic disciplines and production prac-
tices” (Bezliudnyi et al., 2022). Modern scientists define
research and innovation as “creative cognitive activity that
takes place within the framework of scientific research and
aims to reproduce existing information and obtain new
information”; as “a complex activity designed to create,
master, and disseminate new knowledge to solve natural
and social problems, the results of which, depending on
the level of processing of the new knowledge, are scien-
tific and informational products (publications, reports,
theses), scientific and innovative products (technologies,
models, projects), or innovative products (goods and ser-
vices)” (Menyailo, 2020).

Information technologies play a fundamental role in re-
search and innovation activities. They facilitate the collec-
tion, storage, processing, and transmission of information
through the computerization of the educational process.

Modern information technologies are based on:
- The ability to store information on computer media.

- The development of automation using computers
and communication media for information processing
(Mytnyk et al., 2024).

Through software and hardware complexes, information
technologies are implemented, comprising personal com-
puters with the necessary peripheral devices, integrated
into global local area networks and equipped with modern
software.

One tool for improving the quality of professional training
for specialists in the context of modern learning and digi-
tal skills development is the use of Artificial Intelligence
(Al) (Kuchai et al., 2022).

The wuse of information technologies and Artificial
Intelligence in educational activities increases the auto-
mation of both educational processes and scientific re-
search, thereby improving the educational process in
higher education. Information technologies and the use of
Artificial Intelligence in educational activities increase the
efficiency of work in science and education due to factors
such as:



- The increase in the volume of helpful information
through the generalization of experience from scien-
tific developments and the accumulation of typical
solutions.

- The reduction in the complexity, cost, and develop-
ment time of scientific and research work thereby im-
proves specialists’ work.

- The acceleration and simplification of the processes
of information processing, storage, transmission, and
presentation.

- The assurance of the quality, depth, and precision of
problem-solving.

- The ability to analyze options for synthesizing objects,
their significant number, and decision-making.

- The reduction and simplification of the time required
for research analysis and results processing (Puhach
et al., 2021).

Therefore, the combination of scientific and research ac-
tivities, information technologies, and the use of Artificial
Intelligence in educational activities is the primary means,
within the context of European integration, of increasing
learning efficiency. The use of information technologies
and Artificial Intelligence in educational, scientific, and
research activities reduces research time by enabling
the search, storage, transfer, presentation, and editing of
information.

Students continually improve their skills in working with in-
formation technologies and in using Artificial Intelligence
in educational activities; during their studies, they delve
deeper into searching for and analyzing the necessary
information.

The use of information technologies and artificial intelli-
gence by students in socioeconomic fields for research
and innovation is quite limited. However, it is becoming
a necessary component for a senior specialist in the mo-
dern information technology field.

The use of Artificial Intelligence in the educational process
contributes to the development of students’ digital litera-
cy, innovation, and critical thinking. This allows them to
effectively apply information and communication techno-
logies in their work, creating interactive and stimulating
learning environments (Plakhotnik et al., 2022).

The following details the main tasks of research activities
undertaken by students in socioeconomic specialties who
use information technologies and Atrtificial Intelligence in
educational activities:

Participation in national and international scientific pro-
ject competitions and scholarship programs.

Implementation and development of research projects.
- Submission of copyright certificate applications.

- Publication of scientific research results in peer-re-
viewed scientific journals, particularly those indexed
in the international scientometric databases Web of
Science and Scopus.

- Participation in international mobility programs.

- Creation of textbooks and teaching materials that take
into account technological and scientific advances
through information technologies.

- Implementation of scientific research results through
the use of information technologies.

- Organic unity of educational content and scientific ac-
tivity programs.

- Participation of students in the educational process
in scientific research conducted at higher education
institutions.

- Organization of scientific, methodological, and prac-
tical seminars, olympiads, conferences, competitions
for coursework, research, diploma, and other work
of the participants in the higher education educatio-
nal process through computer technologies (Chyrva,
2022).

The training of future specialists in a competency-based
approach takes on an active character. That is, the deve-
lopment of theoretical knowledge about research and in-
novation activities for specialists in socioeconomic fields,
as well as research skills, is carried out through students’
practical activities. Work is organized around research
projects and collaborative activities, including conduc-
ting micro-research projects in groups. Information tech-
nologies, active learning methods, and various learning
approaches are utilized. Interdisciplinary connections are
implemented throughout the learning process. A creative
and individualized educational path is constructed. The
most important professional qualities of the future specia-
list are developed: creativity, independence, responsibili-
ty, initiative, and information literacy.

Artificial Intelligence can adapt the educational process
to each student’s needs, providing exercises and tasks to
master the material while taking into account their indivi-
dual learning trajectory. The widespread use of non-imi-
tative methods in student research activities (discussion,
problem-solving, heuristic conversation, exposition-pro-
vocation, etc.) and imitative methods (playful situations,
business games, etc.) allows higher education students
to engage in active cognitive activities, understand pro-
blems that arise in everyday life, develop an interest in
their future profession, and cultivate responsibility and in-
dependence in decision-making.

The use of active learning methods in the training of fu-
ture specialists in socioeconomic fields for research and
innovation activities using information technologies contri-
butes not only to the development of professional interest



and thinking, but also to the conscious acquisition of pro-
fessional skills and knowledge, and to the development of
the communication skills necessary for a modern specia-
list in practice.

In addition to traditional higher education, methods for
future specialists in socioeconomic fields to acquire
knowledge and skills for research and innovation actively
utilize cloud technologies, distance learning, information
resources, and various independent student activities,
both in their free time and in the classroom. To develop
research skills for working with Artificial Intelligence and
critical thinking, creative activities actively encourage stu-
dents to explore new technologies in education.

The role of independent research and innovation for fu-
ture specialists in socioeconomic fields in higher edu-
cation, utilizing information technologies and Artificial
Intelligence in the professional training process.

The organization of independent research and innovation
activities by students, using information technologies and
Artificial Intelligence in the professional training of specia-
lists, is of particular importance and constitutes one of the
most important components of the educational process,
its primary form, and a prerequisite for the development
of the professional competence of specialists in socioe-
conomic fields.

The development of research skills and competencies
occurs through the independent research undertaken
by future specialists in the socioeconomic fields of hig-
her education. This contributes to the assimilation, in their
subsequent development, of an interest in creative work,
methods of cognitive activity, and the ability to solve scienti-
fic and educational research problems. Independent work
in the classroom, in training future specialists in socioeco-
nomic fields for research and innovation activities, and the
use of Artificial Intelligence in the professional training of
specialists involve various types of creative, monitoring,
and practical tasks. These tasks include analyzing educa-
tional and scientific literature; attending seminars; writing
reports, summaries, and essays; working with diagnostic
materials; organizing and conducting research; and deve-
loping and testing results using information technologies,
among others. This form of independent work is organized
directly during classes in a specific discipline (Biletska et
al., 2021). Extracurricular independent work is carried
out throughout the discipline’s period of study (e.g., pre-
paring reports, completing written assignments, writing
summaries and synopses, conducting research projects)
and is not subject to rigid rules. Independent work in the
teaching process is multifunctional. By working indepen-
dently, students not only thoroughly master the teaching
material but also develop research skills, professional
experience, and the ability to work with scientific and
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educational literature, as well as the capacity to make
constructive and responsible decisions in various situa-
tions. Depending on the level of independence the future
specialist in socioeconomic fields achieves, the teaching
staff must offer the opportunity to choose among indepen-
dent assignments of different types (creative, reproduci-
ble, heuristic). In its modern conception, the independent
work of future specialists in socioeconomic fields should
contribute to the development of relevant competencies
and mastery of course content, enabled by the innovative
use of information technologies (Polishchuk, 2018).

Let us describe the types of categories of scientific
research:

- Fundamental research governs the interactions and
behaviors of the basic structures of society, nature,
and thought, independent of their specific use, and
aims to elucidate the laws.

- Applied research involves identifying opportunities in
the process of solving socio-practical and cognitive
problems to apply the results of fundamental research
(Nosko & Mehed, 2022).

A future specialist in socioeconomics must possess the
skills necessary for independent, creative scientific and
research work, master the scientific and methodological
principles and standards of research and experimenta-
tion, have a broad range of scientific interests, understand
the regulatory framework for the design and implementa-
tion of research results, and utilize Artificial Intelligence in
their professional training.

Providing prospective students with the opportunity to
participate in scientific laboratories, engage in real-world
scientific and research projects that use computer tech-
nologies and artificial intelligence, and publish scientific
articles in professional journals significantly contributes to
their professional growth and enriches their experience.
This opens new perspectives for students, attracting the
most talented to a future scientific career.

Facilitating access to modern computing technologies,
literature, and scientific databases is essential to suppor-
ting students’ independent work and their deep immer-
sion in their research topics.

The use of active and interactive teaching methods, as
well as the application of Artificial Intelligence in the pro-
fessional training of specialists, is a significant factor in
enhancing students’ professional development in re-
search and innovation activities. This empowers aspiring
professionals to be active participants in the educational
process, rather than mere observers. The inclusion of uni-
versity courses in curricula that focus on developing stu-
dents’ research skills in research and innovation activities,
such as scientific communication, statistics, and scientific



research methods, is crucial for training future specialists
in socioeconomic fields.

Student participation in real-world research projects also
plays a vital role in developing the scientific and research
competence of future specialists in socioeconomic fields.
These projects encompass both practical and theoreti-
cal aspects of research. This allows future specialists in
socioeconomic fields to broaden their knowledge and
skills, gain valuable experience, and develop and realize
their scientific potential. It is important to emphasize that
preparing future specialists in socioeconomic fields for
research and innovation involves continuous training, self-
directed learning, critical thinking about innovations and
scientific ideas, and not just mastery of scientific research
methods. This requires higher education institutions to en-
sure access to modern scientific resources through the
use of information technologies and Artificial Intelligence
in professional training, the creation of a suitable informa-
tion environment, and the promotion of students’ active
participation in scientific life. The task of the educational
process is to prepare future specialists in socioeconomic
fields not only as highly qualified specialists in their field
but also as active participants in research and innovation
activities, capable of implementing advanced information
technologies and the use of Artificial Intelligence in the
training process and in innovative thinking (Tytarenko,
2023).

In the educational process, it is important to develop the
research competence of future specialists in socioecono-
mic fields, which is defined by basic research skills. To
this end, future specialists need to master key skills and
capabilities. Let us highlight the main ones:

1. Defining the objective and formulating the tasks of re-
search and innovation activities (the primary skill is the
ability to clearly formulate the objective, methodology,
and tasks of independent research);

2. Formulating hypotheses (the ability to create well-
founded and transparent hypotheses);

3. Logical skills (the help of logical skills developed in
the analysis and substantiation of conclusions in re-
search and innovation activities);

4. Working with and evaluating information (the ability
to select what is necessary, and most importantly, to
work with large amounts of information, evaluate its
relevance to research and innovation activities, and
determine its degree of reliability);

5. Selecting the necessary means and identifying ways
to solve problems (developing skills to find effective
ways to solve problems and identifying the tools ne-
cessary for their implementation);

6. The ability of future specialists in socioeconomic fields
to solve problems creatively (possession of creative
skills).

7. Planning professional activity (effective planning of
the work process);

8. Conducting experiments using information techno-
logies and recording the results of research and in-
novation activities (skills for the correct recording of
research and innovation activity results and the con-
ducting of experiments) (Kyrstia, 2025).

The integration of the identified competencies contributes
to the development of a high level of research and inno-
vation activity, as well as to the development of research
competence, an important component of the future pro-
fessional success of specialists in socioeconomic fields.

Organization and Methodology of Conducting a
Pedagogical Experiment.

The study consisted of the following research stages.

The first stage is theoretical. The state of the problem’s
development was examined in both its theoretical and
applied aspects, and the scientific sources on the topic
were analyzed.

The second stage is experimental. The pedagogical
conditions for training future specialists in socioeconomic
fields for research and innovation activities using informa-
tion technologies and Artificial Intelligence in the profes-
sional training process were developed and theoretically
substantiated. The verification and training stages of the
experiment were organized and conducted, and the ex-
perimental results were systematized.

The third stage is descriptive. This stage is dedicated to
generalizing and analyzing the study’s experimental and
theoretical results, as well as to formulating conclusions.

The verification stage of the experiment included the fo-
llowing main tasks: the formation of a control group (CG)
and an experimental group (EG); the determination of
the initial level of preparation of future specialists in so-
cioeconomic fields for research and innovation activities
using information technologies; and the verification at the
beginning of the experiment of the absence of significant
differences in the indicated level of preparation between
the EG and the CG.

We conducted a comparative pedagogical experiment in
the research process with a parallel structure. Its essence
lies in the formation of two groups:

- The experimental group, in which active influencing
factors were used.

- The control group, where no active influencing factors
were detected.



In this case, both groups were compared and observed
before and after the experiment. To assess the prepa-
redness of future specialists in socioeconomic fields for
research and innovation activities using information tech-
nologies and artificial intelligence within their professio-
nal training, a system of preparedness levels and criteria,
along with indicators for each component, was developed.
The assessment identified low, medium, and high levels of
preparedness among future specialists in socioeconomic
fields for research and innovation activities using informa-
tion technologies and artificial intelligence within their pro-
fessional training. It was conducted in accordance with
the identified criteria and corresponding indicators.

Positional criterion. Indicators: development of a value-
based attitude in students towards research and innova-
tion activities; stable motivation and development of will-
power in future specialists in socioeconomic fields.

Cognitive criterion. Indicators: determination of the level
of knowledge of future specialists in socioeconomic fields;
mastery of the methodological and theoretical aspects of
research and innovation activities; mastery of methods for
disseminating computer innovations and for creating and
developing computer and research projects; and the use
of Artificial Intelligence in the professional training pro-
cess of specialists; level of development of information,
research, innovation, projective, communicative, and or-
ganizational skills and abilities; level of knowledge in the
specialty.

Creative criterion. Indicators: mastery of the level of de-
velopment of individual creative potential.

Reflective criterion. Indicators: level of awareness of
one’s own characteristics and of oneself as a subject of
activity, actions, and skills; rethinking the results and the
process of one’s own activity using computer technolo-
gies; objectives; appropriate decision-making; and a need
for constant self-improvement and personal development.

To facilitate comparison of the data obtained during the
experiment’s determination and formation stages, as well
as the final results, the results of the primary diagnosis
of the state of preparation of future specialists in socioe-
conomic specialties for research and innovation activities
are presented below.

The objective of the training phase of the experiment
was to introduce pedagogical conditions and an innova-
tive professional training system for future specialists in
socioeconomic fields, with a focus on research and in-
novation activities, utilizing information technologies and
artificial intelligence in the specialist training process.
The study was conducted during the period 2022-2024.
The experimental training of students in the experimental
group encompassed future specialists in socioeconomic

fields. It extended to quasi-research and innovation ac-
tivities, as well as to the educational process for higher
education applicants.

The innovative professional training system for future spe-
cialists in socioeconomic fields for research and innova-
tion activities using information technologies and artificial
intelligence in the specialist training process included: the
development of modern content for the training of future
specialists in socioeconomic fields for research and inno-
vation activities using information technologies and artifi-
cial intelligence in the specialist training process; and the
creation of a research and innovation environment at the
university using information technologies and artificial in-
telligence. The study ensured the integrity of the knowled-
ge acquisition process for participants in the GE (Group
Study), the use of modern learning methods and resou-
rces, the mastery of practical skills and abilities throug-
hout the learning process, and the continuous updating of
knowledge during the implementation of research and in-
novation activities. It also incorporated the use of Atrtificial
Intelligence into professional training, integration, and
educational activities through the acquisition of personal
experience in implementing and developing innovation
and research projects. Furthermore, it implemented a set
of measures aimed at the professional development of
specialists, self-reflection, the dissemination of research
results at conferences, the promotion of research and in-
novation activities, and publication in scientific journals.

The study was based on socio-pedagogical training using
information technologies and Artificial Intelligence in the
professional training process for specialists. Following its
completion, the prospective specialists in socioeconomic
fields participated in reflection, research, and innovation
activities. The main objective was to systematize and stu-
dy the individual aspects of their professional preparation
for research and innovation activities using information te-
chnologies and artificial intelligence in their professional
training. Innovative and validated methods were propo-
sed to study the inherent professional and personal qua-
lities developed during university internships and labora-
tory work.

Great importance was placed on the independent work
of the aspiring university students, and selected diagnos-
tic methods were presented. In this way, the elements of
scientific methodology, using information technologies
and artificial intelligence, were mastered in the professio-
nal training process.

During the formative stage of the experiment, a diagnostic
assessment was conducted of the preparedness of pros-
pective specialists in socioeconomic fields for research
and innovation activities involving information technolo-
gies and artificial intelligence, as part of their professional



training. Participants in the pedagogical experiment were assigned to the student group (GE), whereas students without
specialized training were assigned to the student group (GC). By comparing the marginal values of the critical t-test and
the calculated difference t-test, the probability of the difference between the two means was evaluated.

The absence of a significant difference between the compared means (i.e., t <t_, ) constitutes the null hypothesis (H,).

Under the condition thatt >t
the compared values.

the alternative hypothesis (H,) is rejected, indicating a significant difference between

crit’

After the formative phase of the experiment, the statistical analysis of the data obtained according to the t-test allowed
us to conclude that there are significant differences between the comprehensive evaluations of the preparation of future
specialists in socioeconomic fields for research and innovation activities using information technologies and the use
of Artificial Intelligence in the vocational training process in the control group (GC) and the experimental group (GE),
given that t = 7.89 was greater than t_, = 3.28 with p < 0.001. This conclusion confirms the previously formulated
alternative hypothesis (H ) and demonstrates the effectiveness of the proposed measures within the implementation of
the scientific-methodological training system.

We analyze the results of the overall preparedness assessment for research and innovation among future specialists in
socioeconomic fields, based on the comprehensive preparedness index.

In the experiment’s design phase, the assessments revealed a lack of respondents with a high level of preparedness
for research and innovation activities in both groups. 74% of respondents in the experimental group (EG) and 86% in
the control group (CG) showed a medium level of preparedness. In comparison, 26% of EG respondents and 14% of
CG respondents showed low levels of preparedness for the specified activity (Figure 1).

Fig 1: Levels of Preparedness for Research and Innovation (The Determination Phase of the Experiment).

Source: Own elaboration

After the formative phase of the experiment (Figure 2), a substantial proportion of future specialists in socioeconomic
fields demonstrated high levels of preparedness for research and innovation activities: 78% of respondents in the ex-
perimental group (EG) and 16% in the control group (CG).

At the same time, the number of future specialists in socioeconomic fields with a medium level of preparedness was
20% in the EG and 79% in the CG.

The low level of development of research and innovation activity among future specialists in socioeconomic fields per-
sisted in the EG (2% of respondents) and the CG (5%) during the control phase of the experiment.
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Fig 2: Levels of Preparation of Socionomic Specialists (The formative stage of the experiment)

Source: Own elaboration

We consider it advisable to use Fisher’s angular transformation (Fisher’s ¢ criterion, ¢*) to select one of the hypotheses
and to assess differences in the levels of development of the preparation of future specialists in socionomic fields for
research and innovation.

The universality of Fisher’s ¢ criterion, ¢*, lies in the fact that the samples can be either related or independent, and the
initial data can be measured on any scale. The criteria specified for solving problems of comparing levels of the studied
characteristic can be applied to small sample sizes, characteristic shifts, and comparisons of distributions.

The universality of Fisher’'s ¢ test, ¢*, allows us to verify differences in the proportions of samples in specific regions
of the distributions, rather than only differences between the two distributions. The null and alternative hypotheses are
formulated to verify the reliability of the results obtained.

The null hypothesis (H)) assumes that the differences in the proportion of individuals with an adequate level of prepa-
ration for research and innovation between the compared samples are purely random and not systematic.

The alternative hypothesis (H ), the opposite of the null hypothesis, assumes that the differences between the groups
are statistically significant.

Therefore, using the parametric criterion (t-normal distribution criterion), the results of the statistical data processing
obtained in this subsection, and the non-parametric criterion (Fisher’'s angular transformation ¢*), confirmed the effec-
tiveness of the pedagogical conditions developed for preparing future specialists in socioeconomic fields for research
and innovation using information technologies and Artificial Intelligence in the professional training process, as well as
the effectiveness of the proposed methods, forms, and resources implemented within the framework of the innovative
training system for future specialists in socioeconomic fields for research and innovation.

CONCLUSIONS

This study analyzes the content and primary tasks of research and innovation activities undertaken by socionomics spe-
cialists. It demonstrates the role of independent research and innovation activities for future socionomics specialists in
higher education, utilizing information technologies and Artificial Intelligence in the professional development process.

Developing research competence among future socionomics specialists, grounded on fundamental research skills,
is crucial to the educational process. To achieve this, future specialists must master key skills and competencies.
Therefore, this study identifies the main ones.

The systematic use of Artificial Intelligence (Al) in the professional development process for future specialists is an
effective means of improving the quality and efficiency of education.

The implementation of pedagogical conditions and an innovative professional development system for future socio-
nomics specialists has been developed and theoretically grounded. This system focuses on research and innovation
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activities using information technologies and Artificial
Intelligence in the professional development process.
The experimental design and stages were organized
and executed. The experimental results obtained were
systematized.

A comparative pedagogical experiment was conducted
as part of the research process, using a parallel structure.
Its essence lies in the formation of two groups: an expe-
rimental group, in which active influencing factors were
used; and a control group, in which no active influencing
factors were present.

In this case, two objects were compared and observed
before and after the experiment.

To assess the preparedness of future specialists in so-
cioeconomic fields for research and innovation activities
using information technologies and Artificial Intelligence
in the professional training process, a system of prepara-
tion levels, criteria, and indicators was developed for each
component.

The assessment determined the low, medium, and high
levels of preparedness of future specialists in socioecono-
mic fields for research and innovation activities, using the
selected criteria and corresponding indicators. To facili-
tate comparison of the data obtained during the determi-
nation and training phases of the experiment, the results
of the initial assessment of the preparedness of future
specialists in socioeconomic fields for research and inno-
vation activities are presented alongside the final results.
The objective of the training phase of the experiment was
to introduce the pedagogical conditions and an innovati-
ve professional training system for future specialists in so-
cioeconomic fields, destined for research and innovation
activities, through the use of information technologies and
artificial intelligence.

During the training phase of the experiment, a diagnostic
assessment of the preparedness of future specialists in
socioeconomic fields for research and innovation activi-
ties was conducted for participants in the pedagogical
experiment (GE) and for students without specialized tra-
ining (GC).

The results of the comprehensive preparedness as-
sessment for future specialists in socioeconomic fields,
based on calculations, were analyzed. Using the para-
metric criterion (t-normal distribution criterion), the results
of the statistical data processing, and the non-parametric
criterion (Fisher’s angular transformation ¢*) confirmed the
effectiveness of the pedagogical conditions developed
for preparing future specialists in socioeconomic fields for
research and innovation, as well as the effectiveness of
the proposed methods, forms, and resources implemen-
ted within the framework of the innovative training system
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for future specialists in socioeconomic fields for research
and innovation through the use of information technolo-
gies and Artificial Intelligence in the professional training
process.

Further research is needed to analyze modern and inno-
vative approaches to integrating scientific research into
higher education, including student participation in real
research projects and the use of interactive and active
learning methods that develop research skills.
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