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ON ADEQUACY OF RESEARCH DEFINITIONS IN THE LAW
ON SCIENCE TO CONTEMPORARY COGNITION

3axonom Ykpainu «IIpo naykogy i HAYKOGO-mexHiuHy OislbHICMbY BUIHAYEHO NOHAMMS
HAYK0B0I QisNbHOCMI, YYHOAMEHMATbHUX | NPUKIAOHUX HAYKOBUX OOCHIOHCEHb, NPUKIAOHUX PO3POOOK
AK HOpm O0na cyb'ekmig Haykogozo nisHauus. IIpobrema noiasieae y He8iONOGIOHOCMI YUX BUSHAYEHb
WUPOKOMY CHEKmpY CYYACHUX CUCMeM Wi3HAHHA | eupobHuymea 3namb. Memoio Oocniodcenus €
NPOananizyeamu UIHAYEeNHs i Hanpayloeamu NPono3uyii wooo ix kopucysanns. Hawoio idecto maxooic
€ poswupents npeocmagients y 3aKoui noHsmsb 00CAOHUYbLKOT QiANbHOCII HA OCHOBI CYHACHUX CUCTEM
niznaums i eupobnuymea 3nanv. Kopucnum 015 yboeo Moodice Oymu 3acCmMOCy68aHHA MUNONO2II
Apucmomens, 3anpononosaroi y «Hikomaxosiii emuyi», sKa Ha OAHUUl 4AcC BUKOPUCMOBYEMbCS NpU
CMBOpEHH cucmem NPAKMUYHUX 3HAHb. Y cmammi 3anponoHOBaHO BUHAYEHHS. HA YUX 3Acadax
HAYKOo8UX, (PinocodhcoKux, MmexHOI0ITHHUX | NPAKMUYHUX O0CTIOHNCEHD.

Knrwowuosi cnosa: 3axon npo Hayky, Haykosa OisnbHicmb, HAyKo8e 3HAHHS, (DYHOAMEHMANbHI
(6a308i) dociOxHcenHsl, NPUKIAOHI 00 CIOHNCEHHS, NPAKMUYHE 3HAHHSL.

3axonom Yrpaunwl «O HayuHOU U HAYYHO-MEXHUYECKOU 0esimeIbHOCMUY ONpedeleHo NOHsmue
HAYYHOU OesamenibHOCMU, (DYHOAMEHMANbHBIX U NPUKIAOHBIX HAYYHBIX UCCIeO08AHUL, NPUKIAOHBIX
paspabomox Kak HopMm OnA  CYObeKmos HAY4HO2O no3Hanus. IIpobnema  3axkmoyaemcs 6
HeCoOmeemcmeuu 3Mmux onpeoeieHull WUPOKOMY CHEeKmpy COSPEMEHHbIX CUCMeM HO3HAHUA U
npousgoocmea  3Hanull. Llenvio uccnedosanus Aensemcs NPOAHATUIUPOSANb  ONpPeOeseHus. U
paspabomamyv npednodxceHuss no ux xKoppexmuposke. Haweil udeeii makoice 61s1emcs pacutuperue
npeocmagienuss 6 3aKOHe NOHAMUL UCCIEO0BAMENbCKOU OesIMeNbHOCHU HA OCHO8€ CO8DEeMEHHbIX
cucmem NO3HAHUA U NPouszgoOcmea 3Hanuil. IlonesHvim On 9mM020 Modcem Oblmb NPUMEHEHUe
munonozuu Apucmomens, npednoscennol 6 «Huxomaxosoil smukey, Komopas é Hacmosiujee 8pems
UCNONB3YemCs NPU CO30AHUU CUCTeM NPAKMUYecKux 3Hanuil. B cmamve npednodiceno onpedenenue Ha
9MOU OCHO8€ HAYYHBIX, QUNOCOPCKUX, MEXHOIO2UYECKUX U NPAKMUYECKUX UCCIeO08AHUL.

Knwouesvie cnosa: 3axon o Hayke, Hayunas OeamenbHOCMb, HAYYHOe  3HAHUE,
@yHoamenmanvuvle (bazosvie) uccre008anUs, NPUKIAOHbLE UCCTE008AHUSA, NPAKMUYECKOe 3HAHUE.

The Law of Ukraine «On scientific and scientific-technical activities» establishes concepts of
scientific activity, fundamental and applied research, applied (experimental) development as the norms
for subjects of scientific cognition. The problem consists in the inadequacy of definitions to a wide range
of modern systems of cognition and knowledge production. The aim of the study is to analyze the
definitions and to work out proposals for their correction. Our idea is also to expand the scope of
definitions and to represent research on the foundations of modern systems of cognitions and knowledge
production. Useful for this application should be Aristotle's typology, proposed in the «Nicomachean
Ethicsy, currently used in the creation of practical knowledge systems. On these foundations in the
article we propose the definitions of scientific, philosophical, technological and practical research.

Keywords: Law on Science, scientific research, scientific knowledge, fundamental (basic)
research, applied research, practical knowledge.

Introduction

Scientific activity in a modern cognition is often seen in the form of
fundamental (basic) and applied research. As well known, the legislation of
Ukraine [The Law of Ukraine] and international standards [Proposed, 2002] paid

222



T'ymanimapnui gicnux No 34 Dinocodhin

much attention to this forms of research. However, separation of research on
fundamental and applied in our legislation lacks rigor and certainty. This
incorrectness to some extent prevents proper use of these concepts in the
practice of scientific research and expertise. Fuzzy certainty of unity and
distinction of fundamental and applied research, experimental development can
lead to impropriety on the use of these concepts in science policy. This regards
to definitions of research activity and related activities, represented in the Law of
Ukraine «On scientific and scientific-technical activities» (hereinafter - the Law
on Science).

The aim of the study is to analyze definitions of scientific activity,
fundamental (more used for this purpose - basic) and applied research in the Law
on Science and working out proposals for these adjusting in accordance with
current epistemological and methodological concepts.

Literature review and conceptual framework

Definitions of basic and applied research involve their separation by
ability of practical applications of results. This is the tradition in the field of
science. Disputes regarding the unity and distinction of basic and applied
research taking place despite the fact, that they are artificial intellectual
constructs, interpretation of which should be coordinated by scientific
community.

According to the Law on Science [The Law of Ukraine]:

«scientific activity — intellectual creative activity, focused on obtainment
and application of a new knowledge. Its main forms are basic and applied
research;

basic scientific research — scientific theoretical and/or experimental
activity, focused on obtainment of a new knowledge about regularities of
development of nature, society, human being and their interrelation;

applied scientific researches — scientific activity, focused on obtainment
and application of a new knowledge, that can be used for practical purposes».

The Frascati Manual [Proposed, 2002] presents definitions of basic and
applied research, experimental development in a form:

«Basic research is experimental or theoretical work undertaken primarily
to acquire new knowledge of the underlying foundation of phenomena and
observable facts, without any particular application or use in view. Applied
research is also original investigation undertaken in order to acquire new
knowledge. It is, however, directed primarily towards a specific practical aim or
objective. Experimental development is systematic work, drawing on existing
knowledge gained from research and/or practical experience, which is directed
to producing new materials, products or devices, to installing new processes,
systems and services, or to improving substantially those already produced or
installed».

Jane Calvert and Ben R. Martin [Calvert, 2001] proposed interesting
results in the background document for workshop in 2001, where they discussed
the correctness and usefulness of use of the basic research concept. They include
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unpredictability, novelty, generality and theory as epistemological features of
basic research. But they note that these features are not strictly separate basic
research from applied research. These forms of research delineating
intentionally, but then the same fragment of knowledge can be noted as basic or
applied. Distance from application is fuzzy feature for separation of knowledge
fragments. Dichotomy «published — patented» is not correct, because results of
applied research also can be published. Institutional feature (where the research
is done determines the type of research) is false, because basic research can be
undertaken in industry. Philip Kitcher [Kitcher, 2001, p. 86-87] also showed
this; he said, that industrial laboratories have some kind of «pure» researchers,
and there are scientists in universities who devoted themselves to technology. In
conclusion, Calvert and Martin noted [Calvert, 2001, p. 22], that many experts
don't want to change the terminology for basic and applied research believing
they are «center of crystallization» in solving problems of science.

Note, that according to Kitcher's «Science, Truth, and Democracy»
[Kitcher, 2001], distinction between «pure science» of basic research and
applied research based on «the myth of purity» — idea, that basic science must
be isolated, independent of social context, and without liability to external moral
and social values. Such basic science does not exist, it is a false ideal.

Nils Roll-Hansen [Roll-Hansen, 2009] emphasizes the distinction between
basic and applied research and notes that the choice of problems in applied
research depends on the external social values. He discussed a difference in
criteria to judge the success or failure of the research, in effects on social
processes and in organization, especially in degree of autonomy to political and
economic interest and goals. He argued that distinctions makes good sense
philosophically when not interpreted in terms of rigid and exclusive
metaphysical categories.

Calvert in her important article [Calvert, 2006] notes, that scientists use
the notion «basic researchy for distancing from application, but if it is necessary
for these, highlight the potential application. It is difficult to accuse scientists of
hypocrisy or determine if in fact the work has both basic and applied
components. Scientists can adapt their work to make it more applied. Flexible
position of scientists is a response to growing pressures in modern requirements
of research funding. Scientists use the term «basic research» as a safety resource
to protect themselves from requirements to use the results and their evaluation
by external bodies. But beyond this, involving the ideal of basic research,
scientists make their actions meaningful to themselves and legitimize their
activities.

Roger Pielke Jr. notes [Pielke, 2012], that «basic researchy has functioned
as the key political symbol in discussion of science policy. The rise of basic
research as a political symbol was coincident with the transition in the locus of
political power at the highest levels of government within the scientific
community. Dissatisfaction with this model is one of the key factors which has
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led to a search for a new model of science policy. However, to-day no such
model.

Analysis of the modern landscape of research indicates a development of
forms of practical knowledge and return to the typology of Aristotle
[Ross,2009], in which practical wisdom takes its important place among the
scientific and philosophical knowledge, techniques and technologies. We can
say that research is increasingly becoming the part of social practice to the
overall process of development and improvement [ Porev 2012].

Our study and results

As described in the Law on Science definitions, basic and applied
researches have similar cognitive goals. The difference is only in the orientation
of the further use of acquired knowledge. Common to both concepts of activity -
research - is a human activity in which the processes of nature and society are
observed, described and explained, understood by researchers. The main result
of the study is to obtain knowledge of the subject. Significantly different activity
is presented in the Frascati Manual as an experimental development.

Philosophers of technology [Philosophy, 2009] mostly agree that applied
research and technology have both common features and differences. A «Truth»
of research is an alternative to a «usefulness» of technology. Science provides
research and creates epistemic constructs - hypotheses, theories, descriptions,
explanations — as main results. Technology aims to create artificial things and
processes, but uses the epistemic constructs as additional facilities. We agree
with this and believe that there is more reasons to talk about unity of basic and
applied research than about proximity of science and technology.

We believe that creation of definitions, which represent knowledge and
activities in legislative documents should be based on existing systems and
forms of research and development, other kinds of cognitive activity prevailing
in the world's science. Today the Law on Science can't be deprived of the
concepts of fundamental and applied research despite their controversial nature.
However, the current research activities largely focused on social practices and
can't be represented only by science and technology. If the Law on Science
should have definition of philosophical research more for academic interest,
obtaining professional and practice-methodical knowledge now becomes
important in cognition and in deployment of social practices.

Note some incorrect definitions in the existing Law on Science. It is not
good to use «focused on obtainment and application of a new knowledge»
because not everything that directed to aim, leads to it exactly and immediately,
in this case - to obtain knowledge. For example, financial employee of research
institution in the long run also «aimed at» obtaining knowledge by providing
money for research activities. Second, the «use of knowledge» - too broad
concept, which makes the definition is not clear. To use knowledge can both
scientific researcher and practitioner, but in the second case, his work will not
necessarily scientific. Thirdly, «new knowledge» can be scientific or common,
technical and practical.
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The definition of applied research is done incorrectly for several reasons.
For example, applied research is partially determined through the scientific
activity, but the last one - partly through the applied research. However, the
main methodological incorrectness represents the phrase «obtaining new
knowledge that can be used for practical purposes», but this knowledge can be
not only scientific. We should note, that this definition binds a scientific activity
with applied research very fuzzy and is not creates an exact sense.

In our view, the definition of scientific activity as a central concept in the
Law on Science has the drawbacks that it is based on the fuzzy base of
fundamental (basic) and applied research, includes the incorrectness. In defining
of research activity as creation of knowledge in general, the law represents
science, so to speak, «in the broadest sense».

We assume it would be useful to define not only scientific activity, but a
scientific knowledge in the Law on Science. Not only because the scientific
knowledge is the main result of scientific activity: this type of knowledge should
have certain epistemological features. But the definition of scientific knowledge
is difficult, because necessarily includes epistemological, methodological and
ontological notions. In accordance to needs of cognition, science creates
scientific knowledge in the forms of descriptions, explanations and predictions.
As S. Porev [Porev 2012] notes, scientific knowledge is presented as:

—regularities (some of them qualified as laws), principles, mechanisms of
the world;

—theoretical, abstract, ideal and modeled;

—intersubjective, directed to represent objects and subjects of research;

—hypothetical, not finished, but enough justified by induction and
deduction;

—approximately true in the sense of truth as correspondence to research
object;

—empirically adequate, that provides by replication, verification and
falsification;

—mainly consistent, systematic and coherent.

Bulkiness makes the definition of scientific knowledge methodically
opaque and too difficult to use. Therefore, in the Law on Science as a major can
offer more exact definitions of scientific activity and research, the last one
should be viewed in a broader sense.

But more important is that advanced scientific and professional
community in the world in recent decades create and use new knowledge
systems [Porev 2012] and so-called knowledge production [Gibbons, 1994].
Practical knowledge of «phronetic planning research» [Flyvbjerg, 2004]
represents the idea of «practical wisdom» of Aristotle's typology outlined in the
«Nicomachean Ethics» [Ross,2009]. In our view, the Law on Science should
contain definitions of research types, based on these developments.

Thus, we propose the following definition of research activities for the
Law on Science.
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Research activity - intellectual creative activity of obtaining new
knowledge through research. Its forms are philosophical, scientific,
technological and practical research and combinations thereof, including
scientific-technological and scientific-practical research.

Philosophical is research of obtaining philosophy knowledge of the most
general foundations, laws and principles of being and knowledge of the world
and man in it.

Scientific is research of obtaining scientific knowledge about the laws,
regularities and mechanisms of nature, society and man, their relationship.

Technological is research of obtaining technological knowledge for
creating human artificial things, the definition of methods and tools for their
design, engineering and manufacturing; main component of this knowledge
answers the question «how to createy.

Practical is research of obtaining practical knowledge about an activity, its
types and forms, goals, objectives and characteristics of the realization in all
spheres of society and economy, the creation and application of methods and
tools; main component of this knowledge answers the question «how to act».

Note that the separation of scientific, practical and scientific research
points to the fact that cognitive activity that exists in social practice, need not be
scientific or is it in fact.

Next, we define fundamental (basic) and applied research accordingly to
the Frascati Manual, but specifying the terms of use in the context of other
propositions of the Law on Science. Knowledge gained in fundamental research
can be used only for next research or education, knowledge gained in applied
research should contain direct explanation of use.

Conclusion

1. The Definitions of concepts of scientific activity and applied research in
the Law of Ukraine «On scientific and scientific-technical activitiesy are
incorrect, and the definition of fundamental research - is somewhat inaccurate.
Therefore, they need improvement, but what we should take into account - the
new realities of cognitive systems development.

2. We assume, it is appropriate to offer to form basic definitions of the
Law on Science on the basis of the concept of «research», considering these as
an extensive cognitive structure according to the known and relevant typology of
Aristotle, which presents philosophical, scientific, technological and practical
research.

3. Our study confirms that the unity of basic and applied research has a
more profound reason than their separation. At the same time, the applied
research significantly separated from (applied) experimental development that
focused on the artificial things, technologies, on the new forms of practical
activities and techniques. Applied research aimed at obtaining knowledge,
characterized by truth, while development assessed according to its usefulness.

Directions for future research. Our propositions to improve the Law on
Science can be considered as preliminary because it is necessary to work out the
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basic principles of science development in Ukraine not only according to
political considerations, but also on the epistemological and methodological
basis. It should be also defined, how the proposed representation of Aristotle's
typology can be combined with the concept of fundamental and applied
research.
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Haoivwna oo opyxy 1.09.2014.
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®LTOCO®CHKI TIPUHIUITA AHAJII3Y IHTEPIOPH3AIII|
CTYJIEHTCBHKOIO MOJIOIIO COLIAJTLHUX HOPM

Y cmammi npoananizosano ocHosHi pinocogpcoki  npunyunu ananizy iHmepiopusayii
COYIanbHUX HOPM: BUBUEHHS MINCIHOUBIOHOI 63A€MOOII HA 3acadax CUMBONIMHO20 IHMEPAKYIOHI3MY,
iHecmumyyiinuii  nioxio 0o awHanizy ymoe immepiopuzayii, OONOSHEHHs OIAILHICHO2O NiOX00Y
KomyHixamuenum. IIpoananizoeano 0epiicasny NOMMUKY WOOO CMEOPEHH HANCICHUX YMOG Oisl
iHmepiopu3sayii, cymuicHuil 36’5130k npoyecieé iHmepiopusayii ma coyianbroi adanmayii, a Maxkoxc
3HAYeHHs: 00CTI0NHCEeHb CEIMO2NA0Y O/l PO3KPUMM YIHHICHUX nIOCcmaes inmepiopusayii.

Knwowuosi cnosa: inmepiopusayis coyianbHux HOpM, CmyOeHmu, 0CeimHi HOpMu, MIHCIHOUBIOHA
63A€MO0is, THCMUMYYIIHULL NIOXIO, 0epiHCasHa NOAIMUKA, COYIANbHA a0anmayis, ceimo2nsio, YiHHOCI.
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