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METHODOLOGY OF SCIENTIFIC RESEARCH AND SYSTEMATIC 
APPROACH: MECHANISMS, LEVELS, METHODS, AND TOOLS

The substantive essence of the concept of methodology of scientifi c re-
search is revealed in the article. The peculiarities of formation of methodology 
of scientifi c research in the fi eld of public administration are shown. The main 
structural elements of research methodology and systematic approach in their 
hierarchy and relationship are proposed.

The use of scientifi cally based research methods is the most signifi cant con-
dition for increment and obtaining new knowledge, so their selection is critical 
to the research results. Modern scientifi c activity is impossible without applica-
tion of methods of cognition. They are generally accepted tools. If the researcher 
plans to carry out scientifi c exploration and to summarize its outcome in the 
form of conclusions and proposals only based on the personally received facts, 
based on own understanding of the problem and a set of own “homegrown” 
methods, it will likely lead to errors, misstatements or not scientifi c results.

The methodology of scientifi c research and systematic approach are funda-
mental concepts that everyone who is engaged in or planning to engage in sci-
entifi c work should learn. Understanding the peculiarities of formation of scien-
tifi c research methodology and its components from the defi nition of the problem 
and purpose to the reveal of the algorithm of research activities’ realization and 
to get the results of it based on systemic approach is a guarantee of effi ciency 
and effectiveness of research. The strict observance of the basic principles of 
research: feasibility; objectivity; historicity; justifi cation; the adequacy of the 
assessment results; sequence is important for the researcher. The compliance 
with the proposed methodology of research in any fi eld of scientifi c knowledge 
can provide completeness of research work, which claims to be scientifi c.
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Iwaszowa L., Bakardzijew R. Metodologia badań naukowych i podejścia 
systemowego: mechanizmy, techniki, metody, instrumenty

W artykule rozpatrzono treść istotną pojęcia metodologia badania nau-
kowego. Określono specyfi kę kształtowania się metodologii badań naukowych 
w sferze administracji publicznej. Określono podstawowe elementy strukturalne 
metodologii badań i podejścia systemowego, ich hierarchię oraz wzajemne 
powiązanie.  
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Івашова Л.М., Бакарджиєв Р.О.  Методологія наукових досліджень 
та системного підходу: механізми, важелі, методи, інструменти

У статті розглянута змістовна сутність поняття методології 
наукового дослідження. Окреслено особливості формування методології 
наукових досліджень у сфері публічного управління. Визначено основні 
структурні елементи методології досліджень та системного підходу їх 
ієрархію та взаємозв’язок. 

Ключові слова: публічне управління, система пізнання, методологія 
наукового дослідження, методи дослідження, механізми, інструменти, 
важелі.

Ивашова Л.М., Бакарджиев Р.О. Методология научных 
исследований и системного подхода: механизмы, рычаги, методы, 
инструменты

В статье рассмотрена содержательная сущность понятия 
методологии научного исследования. Определены особенности 
формирования методологии научных исследований в сфере публичного 
управления. Определены основные структурные элементы методологии 
исследований и системного подхода их иерархию и взаимосвязь.

Ключевые слова: публичное управление, система познания, 
методология научного исследования, методы исследования, механизмы, 
инструменты, рычаги.

Introduction
At the current stage of state building, a gradual replacement of the old bu-

reaucratic system of public administration is done to the innovative system of 
public administration through the expansion of subjectivity of the management 
process: from the state and local governments to active involvement of the rep-
resentatives of nongovernmental, self-governing organizations and individuals 
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into the management process. The formation of public administration system in 
Ukraine requires scientifi c substantiation of methodological approaches to the 
study of this process, understanding the sequence of its course and scientifi c pre-
diction of results and consequences from the implementation or lack of reforms. 
An important area of scientifi c research is clarifying the nature and the content 
of the defi nition of “methodology” as the basis of scientifi c knowledge that de-
fi nes the process and results of research activities in various areas of public life.

Analysis of recent research
The disclosure of the essence of methodology as the foundation of scientifi c 

knowledge of the world, on the one hand, is a scientifi c and cognitive activ-
ity, and, on the other hand, is one of the main and most diffi cult tasks because 
directions, processes and results of scientifi c and cognitive activity depend on 
its understanding. Therefore, from the times of the ancient Greek philosophical 
thought of ancient Greece (Democritus, Socrates, Aristotle, Plato) to the time of 
separation of individual sciences from the philosophy (Bacon, Galileo, Descartes, 
Newton, Leibniz, Husserl, Bertalanffy, Ashby, Parsons et al.) and to the present 
(Bakumenko, Hryhoryshyn, Ilyin, Kuhn, Kochanowski, Mannheim, Pismachen-
ko, Rich, Saaty, Spitsnedal, Surmin etc.) problems of improvement of methodol-
ogy of scientifi c research remain relevant. Many foreign scientifi c schools do not 
distinguish between scientifi c methodology and research methods approach in 
order to disclosure the essence of the very concept of methodology. For instance, 
some authors like J. Mannheim, R. Rych [7], U.Eshbi [19] consider methodol-
ogy as a system of methods of knowledge. Others, including W. Kohanovskyy, 
believe that the methodology is the general theory of methods of cognition [4]. 
In the works of O. Krushelnytska [5] methodology is seen as a multi-building, 
where philosophical methodology is housed on the upper fl oor, then - general 
scientifi c methodology, and methodology of different sciences is on the lowest 
fl oor. V.Sheyko and N.Kushnarenko [18] see the determination of the purpose, 
content and research methods in methodology. Contrary to them A.Rakitov [11] 
reduces the concept of methodology only to the system of the principles of scien-
tifi c research. Y.Surmin [15] and E.Yudin [20] examine the methodology as some 
system that brings together the methodology of cognition, assessment and practi-
cal activity according to the main types of activities. It is common with the main 
approaches to the disclosure of the essence of the methodology from the system-
activity positions as described in the works of A.Baskakov [2] and M.Sverdan 
[13]. According to them, the methodology examines interdependence, interrela-
tion and dependence of knowledge system and activity system.

In general, national scientifi c tradition considers the methodology as the 
doctrine about a set of scientifi c methods of cognition or as a system of sci-



25

Public Policy and Economic Development

entifi c principles, on which the study is based and the choice of a set of cog-
nitive tools, methods and techniques of research is made. V. Bakumenko, V. 
Knyazev [1] Rach examined general methodological approaches to researching 
problems of public administration [12]. The methodology of research in various 
areas of public administration is covered in the works of O.Borysenko [3] T. 
Krushelnytska [6] L. Pismachenko [10] and many other scientists. However, the 
dynamic development of society, of fundamental and applied science require 
rethinking and improving the research methodology of new problems and chal-
lenges faced by researchers.

Statement of research objectives
The purpose of the article is the elucidation of modern systemic method-

ological approaches used to study contemporary problems of the development 
of public management and administration, and the disclosure of mechanisms, 
methods, tools and advantages of their solution.

Results
The accumulation of knowledge about the world and society and the deep-

ening of scientifi c knowledge in the disclosure of laws and regularities of func-
tioning of real natural and social world constantly encourages scientists to ana-
lyze ways and means by which the knowledge is obtained. 

The etymology of the term “methodology”, which comes from the Greek 
μεθοδολογίας (Μέθοδος – way, method and λογία - word, teaching, science, 
knowledge) indicates that this is a diffi cult term, refl ecting the ways or methods 
of cognition. Some explanatory dictionaries reveal the essence of the concept 
of “methodology” as “... the doctrine of the method of scientifi c cognition or as 
a set of methods used in scientifi c research” [14, p. 308]. Besides, this term is 
understood as “... the doctrine about scientifi c method of cognition and transfor-
mation of the world, its philosophical, theoretical basis and as a combination of 
research methods in different scientifi c fi elds according to the specifi c character 
of the object of cognition” [17, p. 399]. Therefore, scientists understand the term 
“methodology” as “... the doctrine about the rules of thinking in the process of 
creation of the theory of science” [4], “... the doctrine of scientifi c method of 
cognition” [7], “... the doctrine of structure, logical organization, methods and 
means of action” [20].

At the beginning of the development of civilization, the studies of problems 
of cognition generally and scientifi c cognition in particular belonged to philoso-
phy. On the one hand, methodology is a certain set of philosophical methods of 
cognition, to which such methods belong as: the inductive method of Francis 
Bacon, rationalist method of Rene Descartes, dialectical method of Socrates, 
phenomenological method of Georg Hegel, Karl Marx, Edmund Husserl, sys-
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temic method of Ludwig von Bertalanffy, William Ashby, Talcott Parsons and 
more. Thus, the methodology will be considered as theoretical and philosophi-
cal category, from which the vast layer of specifi c methods and techniques is 
excluded. It should be noted that even on the brink of XVI-XVII centuries, when 
experimental methods of cognition of nature were formed, mostly philosophers 
researched various issues of methodology of cognition. However, the greatest 
contribution during that period was made by those of them who simultaneously 
with philosophy were engaged in other special fi elds of scientifi c knowledge 
(Galileo, Descartes, Newton, Leibniz, etc.). [8]. Starting from the second half of 
the nineteenth century, especially at the end of it, the diversifi cation of directions 
of scientifi c research was made, that is the splitting of philosophy into various 
scientifi c disciplines, exploring different aspects of the process of scientifi c cog-
nition. Along with traditional philosophical methods, methods of mathematical 
logic and later methods of the probabilistic logic appear and begin to develop 
actively at that time. The interest to history and philosophy of science signifi -
cantly increases because of the scientifi c revolution in natural science at that 
stage. A little later, such independent spheres of scientifi c cognition as psychol-
ogy, economics and sociology of science were formed.  A completely new area - 
the science about science appears in our days. All these scientifi c disciplines 
explore different aspects and relations of scientifi c knowledge by using their 
special techniques and conceptual apparatus.

The problems of method and methodology of scientifi c research attract-
ed the attention of social thinkers, scientists and philosophers even in ancient 
times. However, as A.Konverskyy states [9], the detailed analysis of methods 
and means of scientifi c cognition has been actively carried out only in the last 
half century when the methodology of scientifi c research is closely linked with 
systemic approach. This is not about a simple set of methods used, but about the 
organized system in which the entire process of evolution preordained the place 
of each method in their totality [2].

In view of that, the methodology is a type of rational-refl exive conscious-
ness, aimed at studying, improving and designing methods [1]. It is diffi cult to 
disagree with A. Rakitov that methodology is a system of principles of scientifi c 
research; a doctrine about scientifi c method of cognition of laws of nature by 
using a set of research methods applied in any science according to the specifi c 
character of the object of cognition [11]. It should be added that according to 
the system-activity approach the methodology examines interdependence, inter-
relation and dependence of systems of knowledge and systems of activity [20].

E. H. Yudin paid attention to the fact that the term “methodology” necessar-
ily involves the use of the term “activity” and noted “... the methodology, which 
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is interpreted in a broad sense of the word is the doctrine of structure, logical 
organization, methods and means of activity. In this sense the methodology con-
stitutes a necessary component of any activity, since the latter is the subject of 
awareness, education and rationalization “. [20]

The concept of methodology has two basic meanings: 1) the system of 
defi ned methods, techniques and operations that are used in a particular fi eld of 
activity (science, politics, art, etc.); 2) the doctrine about this system, theory of 
method. On the one hand, the methodology of science examines the structure 
and the development of scientifi c knowledge, the means and methods of sci-
entifi c research, ways to interpret the results, mechanisms and forms of imple-
mentation of knowledge in practice. According to these processes, it is possible 
to form such basic principles of the methodology of scientifi c research, such as 
the principle of correspondence of methodology to the object of transformation; 
the principle of openness of development or constant renewal as the research 
process and its means; the scientifi c validity of the principle. [12]

In addition, the methodology is understood as a general theory of methods 
of cognition. It overlaps with both the theory of cognition and appears to be 
broader than epistemology because it is interested not only in cognition meth-
ods, but also in methods of other forms of human activity [4, p. 171]. This view 
is shared, for example, by V. Kochanowski, who said: “the methodology as a 
general theory of the method was formed because of the need of generalization 
and development of those methods, tools and techniques that were discovered in 
philosophy, science and other forms of human activity” [4, p. 170]. 

The essence of the methodology according to V.Sheyko and N.Kushnarenko: 
“... the methodology is a conceptual presentation of objectives, content and re-
search methods that provide achievement of the most objective, accurate, sys-
tematic information about the processes and phenomena” [18, p. 56]. If the 
abovementioned approach is added by a vision of the essence of methodology 
by V.Sheyko N.Kushnarenko, it will make its defi nition a more holistic and 
complete.

The works of E. Yudin are about diversity and a complex character of meth-
odology as the phenomenon and the process of cognition. He recognizes that 
each of the variety of activities cannot exist without its methodology. In science, 
there is often a narrowing of signifi cance of methodology only to the method-
ology of cognitive activity. The author notes that “... in modern literature the 
methodology is usually understood, above all, as the methodology of scientifi c 
cognition that is the doctrine of principles, forms and methods of scientifi c cog-
nitive activity. The methodology of science gives the characteristics of compo-
nents of scientifi c research - the object, the subject of analysis, research tasks 
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(or problems), the aggregate of research tools needed to meet the challenges of 
a particular type, and also forms an idea of the sequence of researcher’s work in 
the process of solving problems” [33, p. 31]. Then the scientist notes: “... if be-
fore the methodology concepts covered, above all, a set of ideas about the philo-
sophical foundations of scientifi c and cognitive activity, now it corresponds to 
internally differentiated, highly developed and specialized area of knowledge” 
[33, p. 34-35]. Finally, E. Yudin concludes: “thus, by introducing the concept 
of methodology, we actually distinguish two types of knowledge – knowledge 
about the world and knowledge about the knowledge (or, more precisely, of 
cognition). The fi rst indicates what is learned, the second - how the knowledge 
about the world is achieved” [33, p. 31]. The difference between them is largely 
functional.

It should be noted that many foreign schools do not distinguish between 
scientifi c methodology and research methods [7, 19]. In most works of Ukrai-
nian scientists [3, 10, 16] the methodology is regarded as the doctrine of sci-
entifi c method of cognition, which shall be subject to a specifi c sequence of 
research beginning with setting goals and fi nishing with the assessment of the 
effectiveness of the study. Let us note that the term “method” in Greek means 
“the way of research or cognition,” as a means of organization of practical and 
theoretical exploration of reality, caused by the laws of the development of the 
object. Y. Surmin determines the method as a set of specifi c rules, techniques, 
and standards of knowledge, assessment or action. [16] Scientists defi ne the 
method of scientifi c cognition as a means of cognition, method of reproduction 
of reality in our minds, a system of principles and rules of practical and theoreti-
cal activities. Y. Surmin believes that the method can be defi ned differently. The 
method serves as activities aimed at object to obtain knowledge about it from 
the perspective of functionalism.

The scientifi c research in various fi elds of science is effective only if the 
researchers follow a certain order and rules of conduct, which are determined 
by the methodology of the study. As rightly pointed out by M. M. Sverdan and 
M. P. Sverdan, the methodology of scientifi c researches is a certain plan of ac-
tion aimed at “... the defi nition of the problem, the construction of the subject 
of research and scientifi c theory, checking the validity of results”. [13] Scien-
tifi c schools in post-Soviet countries defi ne two levels of research methodology: 
general and specifi c [12, 13, 15]. General methodology of cognition is based on 
the principles of materialist dialectics. It investigates the laws of development of 
scientifi c knowledge in general. It allows exploring all without exception events 
and lies at the basis of cognition of each of the branches of science. General 
methodology is based on the use of general scientifi c methods of cognition: ob-
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servation and systematization, analysis and synthesis, induction and deduction, 
abstraction and logic, analogy and simulation and so on. It is explained by close 
organic link of any object of cognition with the solution of general, philosophi-
cal concepts. However, the specifi c methodology is aimed at research in certain 
fi elds of science. It is based on the laws of these sciences and it is manifested 
through the application of special empirical methods of research: economic-
statistical, information-analytical, fi nancial-budget, public-administrative, leg-
islative and others.

Based on that methodology is synthesized concept and based on the theory 
of causal relations let us note that the process of cognition makes sense when 
performing two mandatory conditions: if there is someone to learn, and if there 
is something to learn that is, the subject and object of study. At the same time, 
we note that the object of cognition is an objectively existing substance, process 
or phenomenon that gives a rise to the problem and can be unlimited in its quan-
titative and qualitative characteristics. Therefore, the object of knowledge that 
has defi ned parameters by the researcher is defi ned in its limits.

The subject of scientifi c research can also be viewed in two ways. Firstly, it 
is researcher himself, and from the standpoint of methodology, he is not of inter-
est to us. Secondly, it is someone who infl uences the state and development of 
cognition of the object (person or group of people who have some levers of in-
fl uence on investigated phenomenon). After determination of the specifi c object 
and subject of research, the goal and objectives of the study are specifi ed and 
the list of methods and mechanisms that allow the researcher to achieve set goal 
is determined. L. Pismachenko notes that theoretical approaches to interpreting 
the essence of the term “the methodology” as a process of cognition can be sum-
marized by structuring this concept in the following elements: object, subject, 
object, goals, objectives, mechanisms and results that are expressed through 
other constant components of scientifi c knowledge. All components are closely 
interrelated and interdependent [10, p. 30].

We suggest the author’s vision of methodology of scientifi c research and 
systemic approach in theory and practice of cognition by developing and com-
plementing this approach and taking into account diversity and complexity of 
the methodology of scientifi c cognition. It is displayed in the following struc-
tural and logical scheme and holds three main blocks: the staging, systemic-
methodical and effective (Figure 1).

We note that the subject of the research formulates the problem and the 
main idea of the study, determining directions and allow formulating a working 
hypothesis of the study. It should be noted that formulation of the problem is a 
fundamental element of staging block (Figure 1), which allows the researcher 
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to identify the object and the subject of study. Nevertheless, often there is an in-
verse relationship, when the researcher, plunging into the information environ-
ment characterizing the specifi ed subject of study, outlines a range of problems 
to be solved.

Filling systemic-methodical block allows building a clear algorithm of the 
research process according to its crucial structural elements: the purpose and 
objectives, principles and functions, mechanisms and levers, methods and tools 
for its implementation.

The last effective unit that includes innovations, inventions and scientifi c 
developments is formed considering that the main purpose of scientifi c research 
is the increment of new knowledge and ideas concerning the object and the 
subject of research. 

Fig. 1.6. The structural and logical scheme of methodology of scientifi c research and 
systematic approach in the theory and practice of knowledge.
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This approach requires a special attention to the systemic-methodological 
block, from the correctness of fi lling of which the outcome of the study depends 
on. Each scientifi c work requires clearly defi ned goals, objectives, and common 
principles and features that in aggregate are called the research approach. Thus, 
the approach should be defi ned before the collection of factual material. For 
example, systematic approach, integrated (holistic) and other approaches can be 
used as research approaches.

The principles of dialectical logic can serve as the criteria for selecting 
research approach, namely:

- Objectivity of consideration (one should proceed from it itself, not from 
our thinking about it during the study of the object);

- Concreteness (one should take into account its features, specifi c condi-
tions of existence, but principles and methods of research of the object should 
be used only as reference points);

- Comprehensiveness of consideration (the object should be considered in 
all its connections and relationships);

- Historicism (learning object, you cannot ignore its development, self-
nomination, and change). The implementation of determined scientifi c ap-
proaches is done through the mechanisms of research, which, depending on 
their content allow taking into consideration both quantitative and qualitative 
indicators and their impact on the studied phenomena and processes. Overall, 
it is advisable to combine mechanisms into a single complex mechanism, the 
structure of which can be represented as follows (Figure 2).

As can be seen from the fi gure a necessary condition for the effectiveness 
of scientifi c researches is their full support in different areas ranging from or-
ganizational and management to the political support of scientifi c institutions.

The adequacy of implementation of the mechanism of the methodology 
of scientifi c research provides the use of a variety of instruments, methods and 
tools. Considering that one of the defi nitions of the essence of the lever is “... 
a means of infl uencing something that normally stimulates one’s activities or 
development” [17, p.80], it is logical to interpret levers as certain “aftershocks”, 
“shifts” or “points of growth”. In our opinion, their list is the following: histori-
cal and philosophical, moral and ethical, fi nancial and economic, material and 
technical, monetary, technical and technological, administrative and manage-
rial, regulatory, motivational and behavioral, spiritual and mental, customary 
and demographic and others.

It is the use of those or other instruments encourages the researcher to fi nd 
innovative scientifi cally based solutions, the direct implementation of which 
depends on the proper selection of methods and techniques of research. Ac-
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cording to the defi nition of V. Dubichynskiy “... method is a way of knowing 
the phenomena of nature and social life, or method or system of techniques 
used in a particular industry» [17, p. 399]. Summarizing the achievements of 
O.Borysenko [3], V.Racha [12], M.Sverdana [13], Y.Surmina [16], we group 
methods of scientifi c research in two classifi cation criteria: general (philosoph-
ical) methods and special (specifi c) methods. In general, a system of levers, 
methods and tools is presented in Table 1.

 Fig. 2. The structure of the complex mechanism of formation and realization of 
methodology of scientifi c research
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Table 1.
Levers, methods and tools of scientifi c research and systemic approach

Levers Methods Instruments Sphere of application
Historical 
and philo-
sophical

G
en

er
al

 sc
ie

nt
ifi 

c
Dialectical 

logic
Formal and infor-

mal logic

- To study the provisions of 
scientifi c theories, scientifi c 

publications and the results of 
the research works on the topic 

of study;
- For a critical analysis of the 
effectiveness and coherence 
of legislative and regulatory 
acts on the object and subject 

of study;
- The justifi cation and develop-
ment of paradigmatic, episte-
mological, conceptual models 

and systems;
- Separation of signifi cant and 
insignifi cant factors that affect 

subject of study;
- To formulate scientifi c as-
sumptions and to determine 

hypotheses, the main directions 
of research work for its justi-

fi cation;

Moral and 
ethical Logical

Induction, deduc-
tion, analysis and 

synthesis

Financial 
and eco-
nomic

Formaliza-
tion

structural, com-
parative, factorial, 
systems analysis, 

synthesis

Technical 
and techno-

logical

Abstract 
logical 

analysis
Abstraction

Material and 
technical

Analogy and 
modeling

parallelism, simu-
lation, descrip-

tive, mathematical 
modeling,

Monetary Hypotheti-
cal assumption

Administra-
tive and 

managerial

Sp
ec

ia
l

Observation
measurement, de-
scription, weigh-

ing

- To receive primary informa-
tion as a set of empirical claims

Regulatory Economic 
analysis

analysis of the 
dynamics and 
structure of 

prices, production 
volumes, cost, etc.

- In the assessment of foreign 
trade and fi xed revenues from 
customs’ tax and payments, 

improving basic directions of 
growth

Motivational 
and behav-

ioral

Mathemati-
cal statistics

indices, average 
values, correla-
tion, dynamics 

ranks, etc.

- To assess the economic in-
dicators of foreign trade in 

regions of Ukraine

Spiritual and 
mental

Creation of 
theory

Economic theory, 
theory of public 
administration

- To summarize the research re-
sults, identify common patterns 

and trends

customary 
and demo-

graphic

Estimation 
and project

layout, design, 
programming

- To develop layouts, projects, 
research programs, technical 

tasks etc.
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The use of scientifi cally based research methods is the most signifi cant con-
dition for increment and obtaining new knowledge, so their selection is critical 
to the research results. Modern scientifi c activity is impossible without applica-
tion of methods of cognition. They are generally accepted tools. If the researcher 
plans to carry out scientifi c exploration and to summarize its outcome in the 
form of conclusions and proposals only based on the personally received facts, 
based on own understanding of the problem and a set of own “homegrown” 
methods, it will likely lead to errors, misstatements or not scientifi c results.

Conclusions
The methodology of scientifi c research and systematic approach are funda-

mental concepts that everyone who is engaged in or planning to engage in scien-
tifi c work should learn. Understanding the peculiarities of formation of scientifi c 
research methodology and its components from the defi nition of the problem 
and purpose to the reveal of the algorithm of research activities’ realization and 
to get the results of it based on systematic approach is a guarantee of effi ciency 
and effectiveness of research. The strict observance of the basic principles of 
research: feasibility; objectivity; historicity; justifi cation; the adequacy of the 
assessment results; sequence is important for the researcher. The compliance 
with the proposed methodology of research in any fi eld of scientifi c knowledge 
can provide completeness of research work, which claims to be scientifi c.
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