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Abstract. Introduction. In this article, we consider global approaches to the research and assessment of human capital
formation and its role in the global educational system. We have explored the terms and definitions of digital education — the
inseparable part of higher education. We have identified and analysed the essential connection between digital education and human
capital. Goal. Our research objective is to analyse and introduce certain software and determine its efficiency in educational system.
The article presents a list of principal criteria for formation of human capital, the latter required for complex assessment of a student's
human capital formation. Materials and methods. We describe an original instruction for using the software application «Defining
Individual's Human Capital Score» and the database «Dynamic Patterns of Human Capital Scorey (intellectual products) in order to
estimate a student's human capital formation. The research was tested at the Southern Federal University and based at the Academy
of Psychology and Pedagogics among students in their first to fourth year of studies. Results and discussion. Using the data obtained
from the software tests we studied the efficiency of applying individual learning path in human capital formation of students. All
the results were saved in the database. Conclusion. As one of the methods for assessment of human capital formation, this sofiware
demonstrated its efficiency and considerable impact in pedagogical, psychological, economic, and cultural aspects. In the future it will
encourage overall positive evolution of digital education and human capital in Russia and facilitate innovation, growing workforce
productivity, and learning the necessary professional and managerial skills.
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Annomayus. Benenue. B dannoi cmamove paccmampugaromes Mupogsie nooxXoobl K U3y4eHuio U OYeHUSAHUIo Gopmupo-
BAHIUS 4EN0BEUECKO20 KANUMANA U €20 PONU 8 MUPOBOM 0Opaz0eamenvHom npocmpancmee. Packpvimuvl nonsmus u onpeoenenus yug-
POB020 00PA306AHUSL, ABNAIOWE20C HEOMBEMIEMOU YACMbIO BbICUE20 00pa306anus. Bulasnena u npoanaiusuposana Heobxooumas
C6513b MedCOy YUPPOEbIM 00PA306aHUEM U HeT08eUeCKUM Kanumanom. Llens — ananus 6Heoperus KOMNbIOMePHbIX NPOSPAMM U Onpede-
Jenue dghpexmusrnocmu dannwIx npoepamm 8 obpasosamenvholl cpede. Hccneoosanue anpobuposano é FOocnom gedepanviom yru-
sepcumeme Ha 6aze Akademuu ncuxonro2uu u nedazo2uKu cpedu cmyoenmos 1—4-x kypcos. Ilepeuucienvi ocHosHbIe KpUmepul, 6xo-
Oswue 6 hopmuposanue Yenoseweckoeo Kanumaid, NocieoHue HeoOXoOUMbl OJisi KOMNIEKCHOU OYeHKU (POPMUPOBAHUS HEN0BEUECKO20
Kanumana cmyoenma. MaTepuaanbl U MeTOAbL. Onucana opusuUHAIbHASL MeMOoOUKAa npumenerusi npozpammol 015 IBM «Onpedenerue
napamempa 4enosevecko2o Kanumaia uHousuoyymay» u basa oanneix «/Junamuxa usmeHeHus noka3ameis 4eno6e4ecKo20 Kanumaidy
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(pe3ynbmanmvl UHMENTeKMyanbHOU 0esimenbHOCMUL) Ol OnpedeneHus YopMUpOBAHs 4en06euecko2o Kanumana cnyoenma. Pe3yapra-
ThI ¥ 00Cy:KAeHHe. Mcnonv3ys dannbie pe3yibmamos, 6bloantvie npocpammo 0as IBM, uccredosana s¢hgpexmuenocmo npumenenus
UHOUBUOYATILHOU MPAEKMOopu 00y4UeHUs. npu (GOPMUPOBAHUU YENL08EHECKO20 KANUMANA CHYOEHMO8 ¢ COXPAHEHUEM NONY4eHHbIX pe-
3YI6Manos 6 6aze OanHsix. 3aKIYeHne. [JanHble npocpammbl KAk 00HU U3 Menod08 KOMNIEKCHOU OYEeHKU (hopMUPOBAHUs Yelogete-
CKO20 Kanumaia nokasaju c60k0 0eucmeeHHOCHb U UMEION 3HAYUMbLIL IPpeKm 6 nedazo2suteckom, NCUX0N02ULECKOM, IKOHOMUHECKOM
U KynbmypHom Hanpagienuu. B oanvuetiuiem smo 6yoem cnocobcmeosams O1a2onpusmuomy pazeumuio yugposoco oopazosanus,
uenogeuecko2o Kanumand 6 CIpaHe 6 Yeiom, a maxdice paseumuro UHHOBAYULL, YEETUYEeHUIO NPOU3B00UMeNbHOCHIU MPYOa, 081A0eHUO
Heo6X00UMbIMU NPOU3E00CBEHHBIMU UNU YRPABLEHUECKUMU HABLIKAMU.

Knrouegwie cnosa: yugpposoe obpasosanue, popmuposanue, yenogeueckuil kanumai, npocpamma ons IBM, baza oannvix,
Kpumepuu

Jna yumuposanun: Komos C. B., Bnoxun A. JI. U3yuenue ghopmuposaniis uenogeyeckoeo Kanumana cmyoeHmos KOMnoro-
mepnvimu npoepammanu // Becmnux Cesepo-Kasxasckoeo ¢hedepanvrozco ynusepcumema. 2023 Ne 5 (98). C. 172—178. hittps://doi.
0rg/10.37493/2307-907X.2023.5.20

Kongnuxm unmepecos: asmopwvl 3aa61a10m 06 0omcymcmeuu KOHGIUKma unmepecos.

Cmamws nocmynuna 6 pedaxyuio 07.09.2023;

000bperna nocie peyersuposanus 28.09.2023;

npunama xk nyoauxayuu 29.09.2023.
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Introduction / Beedenue. Many researchers in Russia and other countries concerned themselves
with various aspects of the theory of human capital and its potential, including: G. Becker, A. Bovenberg,
J. Grayson, and C. O'Dell, P. Drucker, S. Dyatlov, V. Inozemtsev, P. Kapelyushnikov, J. Kendrick,
M. Kritsky, F. Neumann, N. Rimashevskaya, A. Toffler, I. Fisher, T. Schultz, A. Yuriev, and many other.
However, as of today the theory of human capital remains open-ended, and the scientific debate in its
regard do not seem to cease.

In 1961, the American economist Theodore Schultz for the first time ever promulgated the
following idea: «In the formation of human capital, education plays the key role», and he interpreted
human capital as a total of «knowledge, skills, abilities used to satisfy multiple and diverse needs of a
person and society as a whole» [1].

In Russia, researchers focused on human capital as a fundamental science only in 1990s, when the
country was undergoing dramatic reformations.

Development of the human capital theory initiated a large number of eliminations, including
modern ones, with wider interpretations. «Human capital is the fund of health, knowledge, skills,
abilities, motivations formed by an individual as a result of investment and accumulation; they are used
adequately in particular areas of social reproduction, promoting growth of workforce performance and
productivity, thus increasing this individual's income» [2].

The Western economist Edward G. Dolan described human capital as «intellectual abilities formed
through formal training or education or through practical experience" [3]. According to Yu. M. Osipov,
«at the moment, our society is entering a new stage of scientific and technological revolution—the stage of
information and communication — which leads to the creation of an innovative society based on production
of scientific knowledge and information" [4]. O. V. Inshakov, D. P. Frolov studied the connection between
education and human capital «<..> paying attention to the need for continuous reaction to changes in
society and for acting as pioneers and entrepreneurs of one's own human capital» [5].

The theory of human capital is defined as «a total of skills, knowledge, and abilities of an individual
that is the principal production and social factor in development of the modern economy and society as
a whole» [6].

Since the main source of human capital formation among students is education, there are premises
for studying this phenomenon with the help of computer software, i. e. special applications and databases.

Digital education is evolving and the theory of human capital needs to be updated and transformed
digitally, in accordance with the development of the world in the areas of economy, culture, and of
course, education.

Research of the theory of human capital demonstrates a need for information technology, especially
in the educational system. It is true for all learning levels, from primary schools to continuous education.
That is why the software we developed acts as a research tool for studying human capital formation.
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Digital education means using Internet and multimedia technology in various educational contexts.
Forming a student's expertise, human capital and its subsequent analysis occupy a very significant place
in digital education. Students needs to be able to use software application and Internet efficiently. Digital
education allows us to adapt educational content according to each student's individual learning path. In
the future, artificial intelligence will be able to track a student's progress and see which areas he or she
has mastered and which areas need a revision.

Materials and methods of research / Mamepuanot u memoowt uccaedosanus. Digital education
should go hand in hand with efficient introduction of intellectual products such as software applications
and databases to help boost the research of human capital formation in higher education students.

In response to this demand for research of human capital formation in higher education via digital
technology, we developed and tested a software application titled «Defining Individual's Human Capital
Score» [7] and the database «Dynamic Patterns of Human Capital Score» [8]. The software application is
based on the integrated index related to the criteria listed by degree of their significance for the students
and characterising the total score of human capital formation (fig. 1, 2). Many researchers agree that the
criteria of human capital we are considering here form the basis of an individual's human capital.

— Health capital - physical health only

— Educational capital - acquiring knowledge in the area of education

— Social capital - communication skills, social activity and adaptability

Labour capital - vocational education, professional interests, value of
professional activity

Intellectual capital - creativity, interest and abilities for innovation, motives for
change

Criteria of student's human capital

Organisational and entrepreneurial capital - leadership, business skills, motives
for entrepreneurial activity

Cultural and moral capital - overall culture of the student, behaviour, moral
values and principles

Figure 1: Criteria of human capital / Puc.1. Kpurepun genoBeueckoro kanurana
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Figure 2: Fragment of the software application / Puc. 2. @parMeHT nmporpaMMHOTO TPHITOKEHHS

The application assigns an individual code to each student. After the student completes the test, his
or her answers are saved in the database. The results can be revised, analysed, and translated into paper form
later. The assessment of human capital formation are presented as a radar chart with scores (fig. 3).

Analysis of student's human capital

health capital

100
80

cultural and moral capital G educational capital
40
20
0

organisational and . .
. . social capital
entrepreneurial capital
intellectual capital labour capital

Figure 3: Results of software application test / Puc. 3. Pe3ynbraTsl TeCTHpOBaHHUS MTPOTPAMMHOTO TIPHTIOKSHIS

Research results and their discussion / Pe3ynomamol ucciedosanuii u ux oocyycoenue. The
research was carried out among students of the first through fourth years of education, in the training
programme 44.03.05 Pedagogical Education (double specialisation) during the 2019/2020 academic
year, based at the Academy of Psychology and Pedagogics of the Southern Federal University [13].
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The research and the technology for assessment of human capital formation in the educational

process consisted of several stages:

1. Testing students in the software application «Defining Individual's Human Capital Scorey.

All the information we collected was saved in the database.

2. Outcome Analysis. The analysis identified a few undervalued criteria, e. g. cultural and
moral capital. After that, the students were offered to take elective courses connected to these
undervalued criteria, for example, the module "Contemporary Problems of Education".

The courses are individual and focused on forming human capital in each student thanks to

objective quantitative assessment of the paramount criteria of human capital.

3. Re-testing. During the re-test, students demonstrated an average increase of 15-20 % in
undervalued criteria of human capital. This serves as proof of our insight that using intellectual

products is adequate and useful.

Assessment criteria for human capital formation in the software application «Defining Individual's

Human Capital Score» [10]:
— High (70 to 100 %) — positive human capital formation;
—  passive (50 to 69 %) — neutral human capital formation;

— negative (0 to 49 %) — low level of human capital formation.

All the student's data and results of the application tests are saved in the database we created for

this purpose — «Dynamic Patterns of Human Capital Score» (Table 1).

Data in «Dynamic Patterns of Human Capital Score» /

IlaHHble «I[PlHaMl/l‘leCKl/le 3aKOHOMEPHOCTH OLICHKH Y€JI0BE€YECCKOIo KanmuTaJjaa»

Table 1

Dynamic Patterns of Human Capital Score

ID PK

Full Name longtext
Status enum (°7)
Health Capital enum ()
Educational Capital double
Social Capital double
Labour Capital double
Intellectual Capital double
Organisational and Entrepreneurial Capital double
Cultural and Moral Capital double
Result longtext

Using databases in digital education allows us to add information regarding new indexes of human

capital formation.
Later, we are going to use these data for outcome analysis.

We introduce the information about the test subject into the database, such as «year» and «status»
(for our research we chose undergraduate students); application test results (score in %) for each criterion.
Consequently, the application gives us an average score and conclusion for assessment criteria of human

capital formation (tables 2, 3).
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Table 2
Filling out the database / 3anosHeHne 6a3b1 JTaHHBIX
1 2 3 4 5 6 7
Year of Health Educational . .
ID Full Name Studies Status Capital Capital Social Capital
1 Test Subject 1 Undergraduate 79 80 85
Table 3
Filling out the database (continued) / 3anosiHenne 6a3bl JaHHBIX (MPOJOJIKEHHE)
8 9 10 11 12
Organisational and
Labour Capital Intellectual Capital Entrepreneurial CulturégatiltglMoral Score (Average)
Capital P
90 85 80 65 80.6 (positive HC)

The database «Dynamic Patterns of Human Capital Score" collects and saves information about
test subjects of the software application "Defining Individual's Human Capital Score» (year of admission,
year of studies, education level) as well as their survey results.

The programmes we developed have the following valuable impacts as a digital tool of human
capital formation:

—  pedagogical (education), i. e. they implement individual and personality-focused approaches

in the learning paths of students;

— psychological, i. e. they motivate students, improve psychological and pedagogical

relationship beween teacher and students, develops focus on personality;

— economic, i. e. they develop goal-oriented individual formation of human capital by means

of higher education;

— cultural, i. e. they improve overall cultural background of students.

Conclusion / 3akniouenue. As we can see, in the situation of active introduction of digital
technology in the learning process the use of suggested intellectual products (software application and
database) gains particular significance. These programmes are a way of researching the human capital
formation score of students in higher education. The results of our research confirm the importance of
using digital technology for human capital formation among students in the educational system.
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