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Malyarets L. M., Lebediev S. S. Human Capital as a Factor in Ensuring Innovative Development
The article compares both static and dynamic theories of economic growth, highlights the basic provisions of the theory of endogenous growth and shows the 
decisive role of innovation as a trigger for technological shifts that subsequently lead to economic and social changes. Particular attention is paid to the study of 
the influence of human capital on the creation of conditions for the emergence of innovations with their subsequent implementation in technological processes. 
The leading factor determining the very possibility of innovative development is the sufficient quality of human potential at the level of an individual, at the level 
of staff of the enterprise, and at the level of the country in general. Therefore, ensuring sustainable economic growth is directly related to the issue of providing 
quality education, the level of which should meet modern needs. In turn, this requires the use of innovative learning technologies in the educational process, 
which would contribute to the development of not only Hard Skills, but also Soft Skills. It is the analysis of such educational technologies that is the key issue 
of the presented article. The study was carried out within the framework of teaching mathematical disciplines to applicants for higher education in the field of 
economics and management. The characteristics of the methods that contribute to the development of Soft Skills of the general direction are provided, also 
the presentation of the authors’ own methodology, based on the conception of Design Thinking is presented. According to this methodology, the development 
of skills in the use of mathematical apparatus was carried out in the process of teamwork on the project of building a mathematical model of a real economic 
process or phenomenon (from the collection and analysis of statistical data up to forecasting with use of the obtained model). All stages of application of this 
methodology and the objectives facing the team at each of the stages are described in detail. The effectiveness of the development of Soft Skills was evaluated 
by the acquired level of Hard Skills in the application of mathematical methods in the study of economic processes and phenomena.
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Малярець Л. М., Лебедєв С. С. Людський капітал як фактор забезпечення інноваційного розвитку
У роботі проводиться порівняння статичних і динамічних теорій економічного зростання, висвітлюються базові положення теорії ендогенного 
зростання, а саме – показано визначальну роль інновацій як тригера технологічних зрушень, що в подальшому приводять до економічних і суспіль-
них змін. Особливу увагу приділено дослідженню впливу людського капіталу на створення умов для появи інновацій з подальшою їх реалізацією в 
технологічних процесах. Провідним фактором, що визначає саму можливість інноваційного розвитку, є достатня якість людського потенціалу як 
на рівні окремої людини, так і на рівні персоналу підприємства, і на рівні країни загалом. Отже, забезпечення сталого економічного зростання без-
посередньо пов’язано з питанням щодо забезпечення якісної освіти, рівень якої повинен відповідати сучасним потребам. Своєю чергою, це вимагає 
застосування в освітньому процесі інноваційних технологій навчання, які б сприяли розвитку в людини не лише Hard Skills, але й Soft Skills. Саме 
аналіз таких освітніх технологій і є ключовим питанням даної роботи. Дослідження проводилося в рамках викладання дисциплін математичного 
спрямування здобувачам вищої освіти в галузі економіки та менеджменту. Наведено характеристики методик, які сприяють розвитку Soft Skills 
загального спрямування, а також представлено власну методику, в основу якої покладено концепцію Design Thinking. Згідно з цією методикою від-
працювання навичок використання математичного апарату здійснювалося в процесі командної роботи над проєктом побудови математичної 
моделі реального економічного процесу або явища (від збору й аналізу статистичних даних до прогнозування за допомогою отриманої моделі). 
Детально описано всі етапи застосування цієї методики та задачі, що постають перед командою на кожному з цих етапів. Ефективність роз-
витку Soft Skills оцінювалась за рівнем надбання Hard Skills щодо застосування математичних методів у дослідження економічних процесів і явищ.
Ключові слова: теорія ендогенного зростання, економіка знань, інновації, людський потенціал, Soft Skills, Hard Skills, Design Thinking.
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The theory of endogenous growth [1–3] is a 
reflection of modern scientific thought about 
determining the nature of socioeconomic pro-

cesses capable of ensuring the sustainable develop-
ment of a firm, a particular branch of production, and 
the country as a whole. Neoclassical growth models 
that are characterized by the idea of declining returns 
on capital, have proven to be unable to explain long-
term economic growth, while the endogenous theory 
believes that the existence of business cycles is asso-
ciated with «swarms» of innovations. In this context, 
innovations be considered as the causes of the tran-
sition of economic and social systems from one state 
to another under the influence of radical changes that 
are caused by innovations. In economic dynamics, in-
novations play the role of a catalyst that changes the 
structure of markets, the dynamics of supply and de-
mand, and also stimulates the emergence of new pat-
terns of behavior. That is, according to the endogenous 
theory, the reasons for sustainable growth are inter-
nal (endogenous) factors of the system itself, which 
are considered to be the technological transforma-
tion of production, the implementation of innovative 
technologies, the intellectualization of labor and, as 
a result, which is of global importance, the forma-
tion of the knowledge economy. In turn, technological 
changes are considered not as a spontaneous phenom-
enon, but as a result of balanced managerial decisions 
regarding investments that are aimed at maximizing 
profits. The main conclusions of the theory of endoge-
nous growth are that the growth rate is determined by 
the stock of human capital, and integration processes 
in the world labor market are able to increase the rate 
of this growth [4]. Thus, there is a global intellectual-
ization of the economic system and the issues related 
to the development of human resources [5], i. e. to the 
identification of factors contributing to the develop-
ment of human potential and its further capitalization, 
are of special relevance.

LITERATURE SURVEY
According to the theory of endogenous growth, 

in the modern era, defined as the knowledge economy, 
human potential is considered to be a factor that can 
ensure sustainable economic development both at the 
macro and micro levels [6–8, and others]. Not so long 
ago we were talking about the Third Industrial Revo-
lution, which manifested itself in the introduction of 

computers to automate production processes, now the 
time has come for the Fourth Industrial Revolution, or 
Industry 4.0, where the current state of production is 
viewed as the synchronization of computers with pro-
cesses in each area of business. In these conditions, the 
issue of developing a State investment policy to ensure 
innovative development in the context of Industry 4.0 
[9] and improving the State policy on investments in 
education becomes relevant [10; 11]. 

One of the main conclusions to be considered 
is that the possibilities of creating innova-
tions and their further implementation in all 

spheres of human activity directly depend on the level 
of development of human potential. It is human po-
tential with its subsequent transformation into human 
capital that is taken as the basis for the development of 
the knowledge economy [12–14, and others]. At this, 
the subject of the consideration is both the human po-
tential of an individual and the human potential, em-
bodied in the staff of the enterprise, as well as the hu-
man potential of the country in general. Therefore, the 
issue of ensuring the effective development of human 
potential appears to be of great importance in mod-
ern economic science. It should be underlined that 
according to the endogenous theory of growth, invest-
ments in human capital and technology support the 
continuous growth of the economy, since intellectual 
capital is not limited to the decreasing returns that are 
inherent in physical capital. Comparison of the impact 
of investments in human capital and investments in 
fixed capital on their contribution to economic growth 
proved the higher efficiency of investments in human 
development [15]. Furthermore, the growth of human 
potential affects economic growth both directly (due 
to the improvement of mental quali ties of a person and 
the state of his/her health) and indirectly as a result 
of the introduction of innovative technologies, the in-
crease in the efficiency of research and development, 
as well as the use of the results of scientific develop-
ments in production activities [16]. Increasing expen-
diture on research and development (R&D) is espe-
cially important for the development of poor regions. 
It should be emphasized that these costs are an endog-
enous factor that accelerates the economic growth of 
the particular region, without affecting the growth of 
any other region [17; 18].
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The theoretical substantiation of the role of hu-
man capital in the cycles of economic develop-
ment was laid down in the works of Schultz 

and Becker. They argued that investment in education 
and training increases human productivity, which in 
turn is the basis of overall economic growth. Later, 
this conception was spawned by the contributions of 
Romer, Lucas, Aghion and Howitt, who argued that 
human capital does not just contribute to economic 
development, but is its driving force precisely because 
of its ability to ensure the creation of innovations and 
their implementation in all spheres of human life. In 
this sense, investments in education are considered 
as a policy to stimulate innovative development [19]. 
Interest in the socioeconomic aspects of education 
led to the formation of two theoretical directions [20]. 
According to one of them, investments in education 
are considered as a contribution to the development 
of the country’s human potential in order to ensure its 
sustainable development, and according to the other – 
as a contribution to the development of the personal 
potential of each individual, as a way to fight poverty, 
to ensure competitiveness in the labor market.

Recognition of the leading role of intellectual 
capital and human potential in ensuring sustainable 
growth of the economy leads to the need to revise the 
very understanding of the content of education and, 
accordingly, to the formation of approaches, the appli-
cation of which would ensure the quality of education 
that meets modern requirements. Therefore, the inno-
vative development of the economy requires innova-
tive shifts in the field of education at all its levels. In 
particular, among the Sustainable Development Goals 
[21] adapted for Ukraine (2015–2030), quality educa-
tion is defined as Goal 4, which consists of seven tasks 
and has eleven indicators to measure.

However, even a high level of professional knowl-
edge that a person acquires at the beginning of labor 
activity appears insufficient in modern conditions. 
Since knowledge quickly becomes obsolete, it be-
comes necessary to form the ability to assimilate new 
knowledge, to update it throughout life [22]. Conse-
quently, the requirements for the direction of voca-
tional education are changing, education is ceasing to 
be formal. In addition to professional knowledge and 
skills (Hard Skills) that will be needed by a person in 
the future activities, it is necessary to form skills that 
are defined as soft or flexible skills (Soft Skills) and are 
considered universal [23], which includes the ability 
to learn throughout life (LifeLong Learning), perceive 
new information and generate new ideas on one’s own. 
Hard skills are professional knowledge that a person 
acquires through formal education or work experience, 
soft skills on the contrary refer to personal qualities, 
along with interpersonal skills, determining the ability 

to effectively communicate between people, collabo-
rate and interact with others. It is the presence of soft 
skills in a person of modern society that is considered 
an important factor that can provide both personal and 
professional growth. According to the theory of endog-
enous growth, a person must be open to innovations, 
have the ability to both implement and generate them.

THE AIM AND OBJECTIVES OF RESEARCH
As already shown, the formation of soft skills 

is one of the important tasks of modern education 
in general and higher education in particular. Unlike 
hard skills, which can be quantified, soft skills only 
have qualitative characteristics. Therefore, it is neces-
sary not only to develop special methods for the devel-
opment of soft skills in higher education applicants, 
but also to form criteria for measuring them. This ar-
ticle proposes to solve these problems on the example 
of studying mathematical disciplines in the training of 
specialists in the field of economics and management.

MATERIALS AND METHODS
At Simon Kuznets Kharkiv National Univer-

sity of Economics (hereafter referred to as Simon 
Kuznets KhNUE), when studying mathematical dis-
ciplines taught by the Department of Economic and 
Mathematical Modeling, most attention is paid to the 
formation of not only hard skills, but also soft skills 
in higher education applicants. According to the ed-
ucational and professional programs concerning all 
applicants for higher education, the study of the fol-
lowing mathematical disciplines is provided for future 
economists and managers: higher mathematics (or 
for some specialties – applied mathematics), prob-
ability theory and mathematical statistics, operations 
research, econometrics. Each of the disciplines is stud-
ied during one semester, and for specialties such as IT 
management, higher mathematics is taught for two 
semesters. The organization of classes is carried out 
according to the work program (technological map). 
For the past three years, classes have been held online 
using the Zoom software. To ensure the quality of edu-
cation, each teacher has his own page on the Personal 
Learning System (PLS) website on the Moodle plat-
form. All lectures and practical classes are recorded, 
and the student can view them when there is such a 
need. Communication with Zoom allows you to use all 
the methods of intensifying learning that are used to 
acquire soft skills.

The development of soft skills in higher educa-
tion applicants in the field of economics and manage-
ment in the process of studying mathematical disci-
plines may seem like a difficult task, since mathematics 
is traditionally associated with analytical and technical 
skills. The acquisition of soft skills is considered a very 
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important component of the training of specialists, 
therefore, at Simon Kuznets KhNUE, the develop-
ment of soft skills is singled out as a separate disci-
pline, but it is taught for masters [24], while the study 
of mathematics begins in the first semester. Soft skills 
play an important role in the successful assimilation 
of fundamental knowledge of mathematics, since in 
many professions the formation of mathematical com-
petence involves the use of applied aspects of math-
ematics, that is, the implementation of mathematical 
calculations, the construction of mathematical mod-
els of processes and phenomena is not the ultimate 
goal, but only a means of their research. Therefore, in 
the process of studying mathematical disciplines, it 
is important not only to memorize the algorithm for 
solving a particular problem, but to perceive the very 
«philosophy» of its application, the peculiarities of 
each step of the process of solving a problem. Thus, it 
is necessary to develop critical thinking and creativ-
ity. Also, such soft skills will contribute to the further 
application of mathematical knowledge in professional 
activities. Among the general strategies that have been 
used to develop soft skills in the process of learning 
mathematics, the following should be highlighted.

Teamwork and cooperation. During practi-
cal and laboratory classes, instead of individual work 
on solving problems, students created groups of 3–5 
people to work on a complex task or project, and then 
discussed the presentation of the results with the 
participation of the entire academic group. This can 
be viewed as a way of fostering development of soft 
skills such as the ability to cooperate, communicate 
and work in a team, also evolve creativity and critical 
thinking and, further on, there is an opportunity to try 
yourself as a leader, as well as to feel responsible for the 
decisions made.

Perseverance in solving a problem, accompa-
nied by creativity. Mathematics is a convenient plat-
form for training the ability to solve a problem. So, for 
instance, the direction of Problem-Solving and Data 
Analysis [25] is formed, when in the process of search-
ing for a solution, the student analyzes and rejects 
those data that are alien in properties relative to other 
objects of the sample population, builds a model, and 
then draws conclusions based on this model. However, 
it is important that students do not use ready-made 
algorithms, but look for their own approach to solving 
the problem. It is advisable to use this technique when 
solving real economic problems using, for instance, 
multidimensional statistics.

Emotional intelligence and stress manage-
ment. For non-technical higher education applicants, 
mathematics can be a cause of anxiety and even stress. 
Developing emotional intelligence will help students 
better manage their emotions and adapt to challenging 

tasks. At this, it is advisable to hold collective discus-
sions after completing difficult tasks or tests, in which 
students could express their thoughts and experiences. 
This may include elements of reflection, i. e., it is nec-
essary to determine what emotions the student expe-
rienced during the work and how he coped with them. 
This also includes the study of the elements of time 
management, since the ability to properly plan your 
time, or self-organization, helps to cope with the task 
on time and, thereby, get rid of stress. The develop-
ment of emotional intelligence is especially important 
for a manager, as he works with people who often need 
his or her support.

Creativity and innovative thinking. Despite 
the fact that the teaching of mathematical disciplines 
involves the consideration of a certain set of standard 
algorithms for solving problems, mathematics pro-
vides opportunities for a creative approach in the pro-
cess of solving problems. For example, even the sim-
plest problems of Probability Theory can be solved in 
three ways, and multi-criteria optimization problems 
considered in the study of operations research involve 
the analysis of possible criteria and the determination 
of their hierarchy. Solving such problems contributes 
to the development of creative thinking in students. In 
addition to lectures, practical and laboratory classes 
according to the technological map of the academic 
discipline, it is envisaged to perform an independent 
creative task. Complex tasks can be offered as a top-
ic for an independent creative task, as well as when 
working in small groups with the subsequent presen-
tation of the results and their discussion with the par-
ticipation of all students of the academic group. When 
choosing a topic for an independent creative task, it is 
necessary to take into account the range of interests of 
the student. As a rule, such a task at the first stage in-
volves the selection and processing of statistical data, 
also the choice of a method by which its solution will 
be carried out. It should also be noted that solving 
complex problems contributes to the development of 
students’ critical attitude to their knowledge, and as-
sessing their own gaps in knowledge and eliminating 
them lays the foundations for the implementation of 
the LifeLong Learning conception.

Adaptability and flexibility. As in the study of 
other disciplines, the process of studying mathematical 
disciplines involves working on mistakes, and this re-
quires a person to change own attitude to what initially 
was considered correct, to adapt to new information. 
So, it is a way of training flexibility thinking. In order 
to accustom the student to work on mistakes, when 
evaluating homework, a point-cumulative evaluation 
system is used, according to which all types of tasks 
provided for by the technological map are subject to 
evaluation. Two grades are used: a higher score of 4 
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or 2 (depending on whether the test or exam is a form 
of final control) or 0.1 points. If a student has received 
0.1 points, it means that a mistake was made in the 
work. The student has the opportunity to correct this 
mistake and receive a full score for the work. However, 
such an attempt is singular and this fosters a responsi-
ble attitude in students to work on mistakes. Also, the 
development of flexibility and adaptability is facilitated 
by working in small groups on a joint project. For this 
purpose, it is also advisable to use feedback and reflec-
tion, the peculiarities of the application of which in the 
process of studying mathematical disciplines have al-
ready been discussed above.

FINDINGS AND DISCUSSION
Along with traditional methods, the list of which 

is provided above, the Department of Economic and 
Mathematical Modeling of Simon Kuznets KhNUE 
has developed its own methods [26; 27], the theo-
retical basis of which is Design Thinking. By the way, 
Design Thinking is the tool that allows you to create 
innovations in any field [28], including in the educa-
tional process. In the general case, Design Thinking or 
Design-based Research is considered as a method of 
creating non-standard projects, products and servic-
es. This method is aimed at solving specific problems, 
based on the interests of a potential consumer, which 
means direction towards human-centricity. So, Design 
Thinking focuses on empathy, creativity and critical 
thinking to create innovative solutions, on the use of a 
variety of creative strategies for project management. 
In addition, the application of this methodology in the 
educational process involves teamwork, which also 
contributes to the development of agility and emo-
tional intelligence.

As part of the implementation of the Design 
Thinking methodology in the educational process, it 
is planned to conduct a business game, based on the 
solution of a complex problem using the totality of 
knowledge and skills that students obtain when study-
ing the discipline according to which the game is held. 
Work on the project is carried out in small groups 
(3–4 groups within the academic group), which are 
combined according to the preferences of the students 
themselves. Each small group chooses a direction of 
research either among those proposed by the teach-
er, or finds its own direction that corresponds to the 
topics of the discipline. Despite the fact that the last 
four years of training is carried out on-line, thanks to 
the use of the LMS Moodle platform, communication 
takes place in real time both between team members 
and within the academic group that helps to synchro-
nize the process.

The game consists of five consecutive stages. At 
the empathy stage, students determine the topic on 

which they should develop their own project. They se-
lect statistical data and determine the criteria that this 
project must meet. At the stage of analysis and synthe-
sis, students analyze the information received, clarify 
the criteria and create a scale by which they will assess 
the level of achievement of the goal. The stage of idea 
generation involves direct work on the project. During 
this stage, students determine what mathematical ap-
paratus they will use, and apply it to process statisti-
cal data. At the stage of building a prototype, students 
present their project (a mathematical model of a cer-
tain process or phenomenon). The model must be 
tested using statistical data that were not used in its 
construction. Discussion of projects takes place with 
the entire academic group. The generalization stage in-
volves summing up the results and receiving feedback. 
The teacher acts as a facilitator, that is, helping students 
to work together effectively, but not directly managing 
the game itself even at the stage of generalization.

As can be seen from the results of the study, 
when teaching mathematical disciplines at 
the Department of Economic and Mathemati-

cal Modeling, a number of methods are used that are 
aimed at developing soft skills both universally valid 
and those that will be necessary for students in their 
further professional activities. The question of assess-
ing the level of soft skills remains open. Since direct as-
sessment is possible only on qualitative scales, indirect 
assessment is carried out through the hard skills level. 
The development of such soft skills as creativity, critical 
thinking is considered so important in the formation of 
professional knowledge and skills of future economists 
and managers that during the final control of knowl-
edge, in addition to the tasks of the diagnostic and ste-
reotypical levels, which require only the use of ready-
made algorithms, heuristic-level tasks were added to 
the exam ticket. This is a problem of economic content 
with real data, the solution of which involves the choice 
and substantiation of the research method, as well 
as the search and verification of alternative options. 
Comparison of the performance of students in whose 
teaching interactive technologies were used with the 
success of those for whom the teaching of mathemati-
cal disciplines was carried out according to traditional 
teaching methods, indicates the effectiveness of inter-
active methods in increasing the level of assimilation of 
professional knowledge. Students in such groups were 
more active during classes, and during the final control 
they provided more complete and reasonable answers 
to heuristic tasks, demonstrating a clear understanding 
of the material, creativity, independence, constructive 
skills, and received better results. For example, during 
the final control in the discipline of Probability Theory 
and Mathematical Statistics, the average score in such 



БІЗНЕСІНФОРМ № 11_2024122

Е
К
О
Н
О
М
ІК

А
	

	О
СВ

ІТ
А 

І Н
АУ

КА

www.business-inform.net

groups was 34.2 points against 29.8 points in groups 
with traditional teaching methods (the maximum score 
for the exam is 40 points). Also, students of such groups 
showed better results when conducting intermediate 
control in the form of tests and colloquia. On average, 
the results were 9–12% better than those of students 
in groups where training was carried out according 
to traditional methods. If we compare the results of 
the current year of study with the previous one, it 
should be noted that academic performance within 
the academic group cannot be considered distributed 
according to a unimodal law that is close to normal 
(which was observed three or four years ago). Instead, 
there is a division of students into two groups, some 
of which have the opportunity to attend classes and 
complete tasks in a timely manner, while the other 
does not have such an opportunity. Therefore, the law 
of distribution becomes bimodal. It is clear that the 
performance of students of the second group is lower 
for objective reasons. Therefore, when analyzing the 
impact of the development of soft skills on the effec-
tiveness of hard skills acquisition, only the learning 
outcomes of those students who regularly attended 
classes were taken into account.

CONCLUSIONS
Experience of the Department of Economic and 

Mathematical Modeling of Simon Kuznets KhNUE 
says that the use of general methods of soft skills devel-
opment in the process of studying mathematical disci-
plines contributes to greater success in the acquisition 
of knowledge and skills, which will later become the 
basis of hard skills of future economists and managers. 
Especially effective were our own interactive technolo-
gies for activating the educational process, the theo-
retical basis of which is Design Thinking. It is thanks 
to soft skills that the student comes to a deeper under-
standing of mathematical methods, to an understand-
ing of their essence. The use of these general methods 
contributes not only to the development of such soft 
skills, which are important life skills of every person 
and which will further contribute to the success of a 
person in any field of his activity, but also indirectly 
contributes to the development of hard skills. There-
fore, the use of innovative technologies in the educa-
tional process contributes to ensuring such a level of 
human development that meets the modern require-
ments of the knowledge economy.
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