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ABSTRACT

The considerations included in the article arerdsult of several years of teaching
general methodology for doctoral studies at Jodlstiéiski University of Physical
Education in Warsaw.

The presented text consists of two basic parts.fifseincludes reminiscences and
associated methodological resentment. The secoesepis a wide panorama of
standpoints concerning functions and kinds of higps¢s, their role and
significance in contemporary research programsoofél, empirical (connected
with natural sciences and biology), and humanitiesture. Sketchy and
encyclopaedic interpretations, presented in thetesttnof commentaries by the
author of this paper, thereby dominate.

The aim of the first part is to draw attention tore methodological mistakes which
often appear and which have become common in seageaic milieus to such a
degree that some intervention and postulatory ctom, referring to Polish and
Western methodological literature, is advisableeSeéhshortcomings are connected,
among other things, with the structure of the ddfienwork, with the formulation
and application of hypotheses, with relations tgkplace between the general
methodology and specialized methodologies, kindstgpes of research work, with
reliability of information on sources of creativafarmation, as well with the
category of verification in its relation, on the eohand, to confirmation and
corroboration, and on the other hand, to testitgcking, falsification, and terms
close in meaning to the last one.

The abovementioned resentment results, first offedm the fact that the authors
discussed in the first part usually insist on eeaurs solutions, negatirgy priori,
without becoming acquainted with the literaturetlom subject or making attempts to
explain or initiate a methodological argument refey to sources and studies.

That resentment is significant, among other thingsthe causal sense — that is,
because of the fact that, firstly, it justifies asubstantiates the need for a statement
presenting controversial questions in a contemtteel and formal way. Secondly,
because thanks to such (that is, cognitive-emabomdroduction, the whole
argument — not only in the first, but also in thecand part — is much more
interesting. It is saturated with authenticity. Mamneaders know the figures
mentioned and are familiar with their — sometimes insouciant (sometimes not
very reliable) — attitudes to important issues frihv field of research methods. It is
also interesting why the people cited make mistaklesice, it is also advisable to
look at a wider methodological context of justitioa (included in the much longer
second part) dedicated to perhaps the most thorchfacteristics of the hypothesis
in the literature on the subject, which is avaidatd the author. Without presentation
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of the controversial issues in the first part, $eeond part, more important from the
methodological viewpoint, might be omitted by a siderable proportion of readers.

In that part attention is paid mainly to issues agyning working, initial, zero,
primary, introductory, directing, gradual, auxiffarad hocauxiliary, bridge, futile
and true, dangerous and safe, quite natural anttaheindividual and general,
complete and incomplete, deep, strong, probalailestid non-probabilistic (that is,
deterministic), related, falsifying, basic, psyagital, metaphysical and materialist
hypotheses, as well as those concluding ones -igh#itose constituting the final
effect of definite (concluded here and now) redealtence, those which have
undergone verification, confirmation, corroboratienmodification as those which
predict and explain a given research problem irbtst possible way.

KEYWORDS methodology, hypothesis, research procedure.

Methodological reminiscences

At the Josef Pilsudski University of Physical Edtion in Warsaw — similar to other schools of that
type from both the public and private sector —éh@ppear academic arguments concerning structaces a
methodological assumptions of various types ofarede They refer both to strictly scientific digsdions
(for example to PhD or habilitation theses) anddsearch work connected with the teaching process —
Bachelors or Masters theses — that is, mainlysearch of the following qualities:
1.From the field of the humanities — philosophy, stamjy, pedagogy, history of physical culture or
sport, etc. (the humanities are understood by niy &azimierz Ajdukiewicz, 1995, pp. 287-313).
2.Biological ones — concerning biology, physiologgatomy, biomechanics, biochemistry, biophysics,
etc.
3.Research connected with the widely and narrowlyewstdod theory of sport, as well as with the
widely and narrowly understood theory of recreation

That classification should be supplemented withr femarks pointing out that:

1.Methodology of physical education, methodology bygical education of the disabled, and the theory
of physical education — including theory of physieducation of the disabled — may also be included
among the humanities, since they are, both in tbetent-related and methodological sense,
derivatives and specifications of pedagogy, whilivided into education, didactics, methodology
and the theory of pedagogy. In the field of tharferof methodology mentioned, their connections
with the humanities are natural. The same appbeth¢ theory of physical education, which is a
derivative and a more specific form of educatiory. BBe way, according to Maciej Demel (a
theoretician of physical and health education ali as a physician) the basis of methodology of
physical education is constituted by the theoryploysical education, and the basis of the latter is
constituted by the methodology mentioned above. Sg¢end case does not mean that the theory of
physical education of biological orientation midplet situated within the field of biological sciences

2.Sciences connected with physical rehabilitatiosp aalled physiotherapy, should be situated in the
field of biological sciences too.

3.The widely and narrowly understood theory of spedimilarly to widely and narrowly understood
theory of tourism and theory of recreation — is iaedl through the humanities and biological
sciences.

4.By the way, the theory of sport highlighted and theory of recreation have a common area of
content-related interests connected with highlylifjed forms of tourism, such as Himalaysm and
ocean-going yachting, which are also forms of asmeent-oriented, professional or highly qualified
sport.

However, these are not content-related issuesi@htite content of particular sciences) | am gamg
deal with in the following parts of the text — ipite of the fact that they are significant for f@nneasons.
First of all I will concentrate on methodologicasues.
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The abovementioned classification has, in pringiphstrumental — not autotelic — character, it is
going to help to expose views connected with theegd methodology and specialized methodologies
concerning physical culture sciences, sports seiekioanthropological sciences and other sciendessey
names are used synonymously with the abovementioaieeds.

In principle, research procedures currently reguia;md employed at the University of Physical
Education in Warsaw — shown in methodological saseof research projects — do not cause much harm, i
spite of the fact that in numerous cases they aomtaorrect terminology or formal recommendationkis
mainly applies to Bachelors and Masters thesesalsat — and to a considerable degree — embodies the
objectivization of views referring to formal assuiops, that is, to methodological research procesiur
connected with PhD theses. | have encounterednthigy times as a participant in public defenses of
doctoral dissertations.

I. On the need for hypothesis

Namely, in the abovementioned formal recommendatformulated by a biologist and addressed to
authors of Bachelors and Masters theses of embarehbiological character, the need for formulatas a
hypothesis is not mentioned at all, whereas, indhge of the humanities it is said that a hyposhesi
acceptable in special cases when it is legitimEiiées may lead to the conclusion that the hypothissseme
methodological evil, something harmful, somethirtgah is to be avoided, that it is used by people ate
unaware of the consequences of that not-recommemeédtbdological move and thus an indication ofrthei
ignorance.

A similar opinion on that issue has also been plpkxpressed by a biologist, who also emphasized
that ahypothesisis generally only used in the humanities, whidbyiously deprives disciplines functioning
in that field of scientific character.

In another case the biologist proclaimed that sgemly knows th&cientific hypothesisand that a
mistake is made by those who introduce into reseaweorking hypothesis azero hypothesis etc., since
hypotheses of that kind are not scientific. Thisisdiologist also proclaimed — emphasizing the ingree
of his statement — that besides scientific hypabeage are also dealing with common-sense hypothAses
similar opinion was expressed considerably eadiethat subject by Klemens Szaniawski, who proataim
that the procedure of formulating hypotheses idinoted to science and that it is often used iargday life
in order to explain various facts and events (Smaski, 1987, p. 197).

It is thus worth taking the opportunity to explaivat all hypotheses used in the research procexure
scientific character (except fad hoc hypotheses) arscientific hypotheses This applies toworking
hypotheses starting hypotheses zero ones primary ones, initial ones, directing ones gradual ones
auxiliary ones, ad hoc auxiliary ones, bridge ones futile andtrue ones dangerousandsafe onesquite
natural and neutral ones deep ones strong ones probabilistic and non-probabilistic (that is,
determinist) ones related ones false ones basic ones psychological ones metaphysical and
materialistic ones as well asoncluding ones(that is, those constituting the effect of defiriteompleted
here and now — research; those which have undergerifcation, confirmation, corroboration or
modification as those predicting and explaining a given reseprohlem in the best and the fullest way.
They all (with the exception @fd hocones) are hypotheses of strictly cognitive, dyristientific character
regardless of where they are applied in consideratand the fact that they possess predictive [jpative,
previdistic, projecting, foreseeing), nomoteticflening) or predicting-nomotetic character.

By the way, there are some controversies accompgmyi hoc auxiliary hypotheses— their three
versionsad hoc,, ad hoc,, ad hocz — undermining their strictly scientific character. Arieresting debate is
also connected — as is shown in the final parhisf paper — with cognitive qualities odbmpleteandnon-
complete hypothesesas well apsychological hypotheses
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The abovementioned hypotheses, initiating, fuffdliand completing the research process may, sooner
or later, undergo rejection, invalidation, and ifadation. This may be proved by the history of tparar
specialized branches, for example, biology, phggipl physics, astrophysics, astronomy, chemistry or
biochemistry, medicine and even philosophy. Thétdny is simultaneously the history of the defeat
particular theories, systems, schools, currents;History of the birth, development and fall of idig
paradigms (Kuhn, 1968; Popper, 1977; Lakatos, 188yerabend, 1970 and 1979), cognitive disasters of
such disciplines as astrology or alchemy, and athoublogical conceptions — general and detailedsone
empirical and non-empirical ones (Kosiewicz, 198p, 275-289), as well as evidence for the rejectibn
hypotheses (constituting after all, the foundatiohscientific theories). They are — because oifr thature —
conjectures, manifestations of intellectual intuiti This is proved by their context of scientifisabvery
and context of justification. It is — and it can beeither sufficient nor exhaustive since suchuies are
characteristic for every hypothesis. In the opgositse a hypothesis would not be a hypothesis.

Knowledge from the field of general methodology eleped by specialists from that field cannot be
replaced by accidental and non-professional coradides by people who sometimes attempt to transfer
their own living or formal experience from the tiedf specialised methodology of a given science ather
sciences, disciplines or branches, without havimgwkedge of their specificity. For example, some
professors of the University of Physical EducatioiwWarsaw from the field of biological sciences ooty
oppose using hypotheses in their sciences they iaipose that viewpoint on representatives of the
humanities as well as on people dealing with treomh of sport or the theory of tourism and movement
recreation, making them formally confused aboutitisee of application of a proper research proecddn
one occasion these researchers are overcome kgrdhenentation of supporters of applying hypotheses
while on another occasion they accept the stantdpbisome biologists dismissing the need for usingor
that reason, it may be remarked that after stuatiesiversities of physical education some profesfom
the field of biological sciences surrender unquestigly to suggestions by some professors of génera
university provenance and proclaim like them —dwample, one of the bio-mechanists — that the ngsi$
is not necessary at all. In some sense a victisuoh a standpoint is one of the well-known theoiatis of
sport in Poland. Once | advised his talented datstudent to apply a main hypothesis and perhapsot
three gradual hypotheses in his research sincalibgertation was to be composed of some parts and
concerned, generally speaking, the applicationoafes means of training because of expected reguis.
doctoral student was also going to explain thearedsr possible changes. Thus, the future dissentat
required hypotheses of predictive and explanatdrgracter. That was also the viewpoint, which was
accepted at the beginning by the thesis superdismrever, during presentation of his opinion conoey
the initiation of doctoral procedures, the abovetiomed bio-mechanist — probably (although | do not
exclude the possibility that he made a mistake)eutide influence of the science studies paradigisoaie
UPE biologists of general university provenancéates! that hypotheses in scientific work are unseaey.
The theoretician of sport mentioned earlier — withmaking any attempt to defend his former stanalpei
agreed. It was rather — as | suppose — evidenadawk of insight into the field of theory and dpption of
hypothesis in the discussed issue than a concyigesture in the name of avoiding conflict. Itaiity
since, because of that the PhD dissertation walbably lose some of its formal and content-relagealities.

A big surprise was caused by a statement from anditologist (and a statistician too) who some
years ago, during the defense of a doctoral detsent was trying to persuade people that hypothase not
used in research concerning cause and effectaetatHow did he hit upon that idea? Where did hd &
basis for such an opinion? What constituted thecgoaf his heuristic inspiration? This will probglbtemain
his secret forever.

Shortly speaking his opinion is wrong since thedtiipsis in the context of the type of explorations
question is in its element — like a fish in waten, owl at dusk or a puss in boots. This refers ltoth
hypotheses of predicting qualities (in other wordsprojecting, prospective, previdistic ones— that is, to
thoseforeseeing thepossible emergence of definite facts under thaiémite of a given reason — as well as
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to hypotheses of nomotetic characterexplaining, among other things, when, how, withom and where;
as well as taking predicting into account, whighudianeously constitutes an important part of exgtian.

Finally, one of the biochemists not only argued ti@ hypothesis in biological sciences is utterly
unnecessary, but — more interestingly — she undexirihe legitimacy of dealing witteneral methodology
andspecialized methodologyduring Bachelors, Masters and doctoral studies.asented that view some
years ago during a conference on the curriculuroctoral studies, arguing among other things thpat
university faculties she had worked at there werelasses — lectures or seminars — in general melbgy
or specialized methodology, and that this is tHg pattern worth following in this regard; b) thaasses of
that type and the whole methodological knowledgmégal and specialized) can be successfully regllage
direct contact between a student preparing Bachdlbasters or PhD theses and his/her supervisor.

On the basis of the above arguments it is posgibtistinguish three main viewpoints concerning the
hypothesis, which have been developed at the Wddsaversity of Physical Education:
1.The one approving its application — characteristicsocial sciences and the humanities.
2.The one negating the need to use it — charactefistsome representatives of biological sciences.
3.The one representing an indecisive standpoint erissue — connected mainly with theoreticians of
sport and their doctoral students and other ass$ssta

The fact that the need to use hypotheses is nepgtedme representatives of biological sciences at
the University of Physical Education in Warsaw @ioly — and perhaps surprisingly — results frorack lof
knowledge that those sciences (and, more widelyralsciences) have, speaking briefly after Ajeéwkcz
(1995 a, pp. 287-313), not only idiographic (dgstore) but also nomotetic (that is explanatory)diions
(Whewell, 1851; Poincaré, 1908; Jevons, 1860; Kut®68; Popper, 1977; Lakatos, 1995) connected,
among other things, with principles, hypotheserdifig regularities, registering laws (scientifiovia
concerning nature) and with theories.

For example, Karl Popper — like his great predemss®Viliam Whewell (1847 and 1851) and
William Stanley Jevons (1960) — attributed the kele in the development of empirical — and espécial
natural and biological sciences — to hypothesegdeilarized on the basis of methodology, sciehodies
and philosophy of science — and especially in thi fof knowledge of empirical sciences, particiylar
natural ones — the notion bilypothetism (Krajewski, 1998, pp. 90-91), connected with thgothetic-
deductive theory of development of sciencevhere the key element is not the idea of vertfara— that is,
pointing out truthfulness of propositions in anuctve way — but the idea of falsification; thatastempts at
proving their falseness” (Chmielewski, 2007, pl36ota beneaccording to Popper, attempts at proving
truthfulness areorroboration, whereawerification, unlike corroboration, means proving (not attempts at
proving truthfulness).

Hypothetism points out that knowledge of nature is based, &fsll, on hypotheses, which — sooner
or later (the sooner, the better) — undergo falsifon €alsificationism), among other reasons because of the
human subject’s innate tendency to make mistakieis. donstitutes a manifestation of a so-calledrsge
game and simultaneously a testimony to the rejectfdogical-empiricist theory of science charaistir for
neo-positivism; that is, for the Vienna Circle.

It is worth pointing out that Ajdukiewicz, while neidering issues connected with methodological
types of sciences, discusses the hypothesis issirdynin the context of empirical sciences and lud t
associated registering laws, principles, and tlesg\jdukiewicz, 1985 a, pp. 297-306).

By the way,Wilhelm Ostwald — who was close to empiriocriticisamd especially to Ernst Mach’s
views — proclaimed the idea of science free of liypses. He criticized, similar to his more talented
colleague, the atomic theory as unnecessary singent far beyond empirical data. Later Ostwaldkiealc
down from that standpoint since he recognized thatatomic theory had been empirically confirmed
(Krajewski, 1998, p. 91).

For specialists from the fields of general methodg| science studies, philosophy of science, and
particularly philosophy of empirical sciences siobvious that hypotheses are applied. That isusecaf the
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fact that in natural sciences it is necessary ¢dlipt future situationgfedicting hypothesig — for example,
in an experiment, which may simultaneously conwittonfirmation (corroboration, verification) of a
nomotetic hypothesisor of an explanatory theory (based on a hypothasisypotheses and on principles
and registering laws; that is, scientific laws).

The theory of biology and the philosophy of biologgntain, among other aspects, not only

presentation of laws and regularities characterfsti animate nature, but first of all explanatiomshe form
of a hypothesis explainingter alia, why the researched reality is as it is, what geartaking place in it are
and why they take place, what cause and effediagetathat appear in that field and why they appear

Thus, why is such a visible departure from a prapsearch principle — the need to apply hypotheses

— supported by some influential representativesiabgical (or, more widely, natural) sciences,tbafithin
their own milieu as well as outside of it? And wHges this not usually meet with any opposition?sThi
happens for at least two basic reasons:

1.Sometimes in empirical research a hypothesis needppear. This refers first of all to contributory

researches, but also (although rarely) to origexqlorations focused mainly on the description of a
previously unknown domain of reality of organic non-organic character. Hence, a working
hypothesis of previdistic qualities sometimes is introduced into the research since it is diffidol
foresee and explain anything when there are noipesmit is not, however, ruled out that the redear
may be concluded with a hypothesis, which wouldes¢o undertake — on the basis of the gathered
and calculated data — an attempt to explain th&tiagi situation, the studied problem, in a conelasi
way or to foresee more facts confirming that hypsit — that is, confirming the explanation and the
prediction.

Nota beneeven if in particular empirical researchhypothetical explanationis not formulated, it
should — sooner or later — come into existenceilltappear beyond given research, in other texts,
another language, at another time, in another gbwofejustification embracing a greater number of
facts, data, or new theoretical assumptions coefirfmy empirical research, if the exploration of the
definite research problem is continued (for onsoezsor another) by other people or other teamst Tha
is because of the fact that the basic aim of alpidoal sciences — including also natural ones,— is
with the exception of idiography, explanation (urstiending). The sciences mentioned strive for this
through stating regularities by registering lawsigstific laws) and theories. But a preconditiom fo
their formulation is just a hypothesis.

2.In biological sciences, especially in particulafienis (this is only my cognitive intuition) therah

probably come into being a different, independ@search option — of formal (methodological) and
content-related character — supported and consetiday influential figures. It negates the sense of
using any hypotheses. Since in given scienceslel@tasearch and methodological criteria — as well
as principles of estimation of cognitive valuesedearch results, publications, Bachelors and Maste
theses, doctoral and habilitation dissertationgeasreral research achievements during procedures of
conferring a professorial degree — are determindgl by a given milieu of scientists using such
assumptions from the field of a specialized methagiowhich have been worked out and promoted
by it, the belief that methods practiced in thaiauiare right will deepen and deepen.

Doubts and self-reflection concerning the need delf-improvement and development of self-
knowledge — that is, of theory (and then philosQpbf a given discipline — will appear when
traditional, solidified, self-contained specialize@thodologies concerning the discussed scienees ar
confronted, among other things, with assumptiongy@feral methodology and of contemporary
science studies. Autarchy as such — including elayain biological science — may lead to significant
cognitive shortcomings.

I have mentioned above some professors’ statentegether with commentaries (others | shall
present later) in order to point out that a lackrelfable methodological knowledge may lead to
misunderstandings, false conclusions and to coadestdequate contexts of justification.

70
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Il. General methodology and specialized methodology

| used to draw the attention of students, doctstatients, and consulting friends preparing their
habilitation dissertations to the fact that, in h@stures on methodology of science, Ryszard WKijcic
similarly to other authors — writes that while prepg methodological assumptions for one’s own wamki
dissertations one should take into account gemeeéthodology and the relations taking place betweand
a specialized methodology because:

1.Development of science is determined not only scidist results, but also by skills of perceiving
more general aspects of such results.

2.Associating facts and methodological assumptioth@nigéng to quite separate specialized branches in
a skilful way may influence the development of &egi discipline and widen content-related and
methodological backgrounds since methodologicalistuare good training, developing the ability to
look at problems in one’s own scientific disciplinem a more general viewpoint.

3.Methodologies of specialized sciences make use ethoaological instruments of general
methodology, of its vocabulary, categories, notj@mceptions, and theoretical assumptions, ire spit
of the fact that they are not part of it, that trenstitute parts of particular specialized brasche
Although specialized methodologies do not belongéaeral methodology they are quite certainly
dependent on it. For example, notions, which we wise developing methodologies of particular
formal disciplines belonging to biological (or, rrowidely, natural) sciences, social sciences, er th
humanities, as well as of disciplines from thedglof physical education, theory of training, or
physical culture are, to a considerable degreém®bf general methodological character.

4.1t makes it possible to avoid a situation which stimes appears and which is characteristic for
specialists in particular sciences who, on theinaecount and from the very beginning, define
general methodological notions or formulate vari&ils of statements of general methodological
character (Wojcicki, 1982, pp. 9-14, Kosiewicz, 20pp. 78-81), which have been worked out by
specialists in that field earlier and which are ocmonly accessible. What | have mentioned — and what
Wojcicki writes about — refers not only to undedyrate and doctoral students, but first of all to
professors acquainting young academics with thédnadrscience. Some of them clearly neglect that
domain of knowledge — that is, studies on genesthodology and on relations taking place between
it and specialized methodologies — and this is harfar themselves and for the academic milieu.

One of the member of the relevant dean’s commissitio was analyzing as the chairperson of the
relevant dean’s commission the contents of Mastas Bachelors theses regarding, among other things,
formal issues, stated that it was a mistake toiruseose texts the term “specialized methodologlyét the
notion “methods” /metodyk& should be used instead. Unfortunately she didpmovide any justification
for that statement.

| retorted then (probably not very successfullyd axplained that just nowadays — referring to
currently applied assumptions of the general mailogy (see among others Wojcicki, 1982; Kmita, 1975
Kaminski, 1981) — a division into the general methodgldqghich is a philosophical discipline) and
specialized methodologies (which refer — as wastpdiabove — to the first but which constitute cshy
solely immanent parts of definite specialized gibogs) is used.

| added also that it is true that a notion of “noeth of a given science” was used in the past,Hait t
was before the term “specialized methodology” apgpealn the past it was also used by Ajdukiewicksi
there was no better term then. On 12 March 1948ngla lecture delivered at a session of the Seienc
Studies Circle of the Polish Society of FriendsSafences, he proclaimed that in every science wet me
“norms concerning conduct while practicing sciemgdéch goes beyond the methodologist's competences
[in the field of general methodology — Kosiewiczijdabelong to a specialist’'s competences. The diseip
containing such rules is sometimes (ambiguousligadanethods of a given science (Ajdukiewicz, 1985
p. 125, 1948, pp. 4-15).

2012 « VOLUME LVI 71



PHYSICAL CULTURE AND SPORT. STUDIES AND RESEAR(

In the 1970s that term was completely rejectechergtounds of the general methodology dealing also
with specialized methodologies, since it was nay y@recise and too ambiguous. It could be excebsive
associated with pedagogy and its sub-disciplingsthiss | mean, among other things, a part of pedago
called methods, dealing with ways of teaching areth@ds of physical education constituting a sub-
discipline the of theory of physical education. Tl& also the reason why at universities of physica
education the term “methods” should not be usegausof “specialized methodology”.

And if, in spite of that, somebody liked to usetjtigat term, first she/he would have to present a
justification referring among others to the abovetimmed argument. If she/he did not do it, it woalduse
a suspicion of methodological ignorance. And, andgther hand, if she/he explained why she/he had ip
it would also expose them to the accusation ofreomvice — for example, that the author is a frepdcialist
keen on unnecessary methodological archaismak this simpler — as far as both the author amdréader
are concerned — to use the notion of specializetiodelogy.

lll. Empirical research and problem-related research?

One of the Vice Deans of the UPE in Warsaw alsomeuends a quite specific division of Bachelors
and Masters dissertations into empirical and prokielated work. The first group was to concernwas
suggested by this Vice Dean, first of all biologi¢@, more widely, natural sciences) and reseaeftrring
to them, while the latter — theoretical fields (alnis to say: social sciences and the humanitista benel
do not know of any serious professional methodalagiext pointing out the legitimacy of such a siamint.

That is because all research and scientific distients have a problem-related character. The refsear
problem has to be included in the subject of tleeaech and in the title of more or less seriousngific
dissertations as well as Bachelors and Mastergshd$iey are to be presented (explicitly or imgligiwith
the aim of the undertaken research as well as pogsible gradual aims referring to the main aime Th
realization of the aim and the research problemitlstrcorrespond to questions about gathering praojaga
constituting the basis for solving a given problétgpotheses foresee and explain issues concerrgnga
research problem. Their confirmation, negation, possible modification, are served by general and
particular methodological assumptions of one’s @esearch. For that reason, the division proposethéy
abovementioned Vice-Dean and the connected suggsestare, unfortunately, inappropriate and
unfortunately mislead students and academics wiso tine author.

The proposed division pointing out an oppositiotwleen empirical sciences on the one hand, and
social sciences and the humanities on the othemwither complete nor sufficient since within threaof
empirical sciences there are conducted strictlgritecal research, research from the field of theanities,
and formal research. For example, in biologicakisoces we distinguish, except for in strictly engaiti
investigations, the theory of biology, the philospmf biology, historical research referring to thistory of
that science as well as formal dissertations conogrgeneral and particular methodological assumngtf
given sciences.

Moreover, empirical research connected with stgviior achievement of assumed aposteriorical
results, is based on theoretical and terminologisalmptions characteristic for a comprehensivatepted
research convention. It usually constitutes thetiregnely developed part.

Nota benewithin the field of physical culture sciences thistions are made (this has never been an
esoteric mystery) between the humanities — suchaagng others, philosophy, history, psychology,
pedagogy, theory of physical education or sociolobye first two are clearly non-empirical, whileeth
others if they focus their attention on their ovistdries, on strictly theoretical researches, ospecialized
methodology have in those fields a character wichlso typically non-empirical. An example in that
regard may be Prof. Zbigniew Krawczyk’s “Selected®$” constituting a part of the monograph edited o
the occasion of his ?5birthday (“Sport, Culture, and Society” 2005, ppl-149; “Sport, kultura,
spoteczéstwo” 2006, pp. 23-198). From among all his empiriand non-empirical publications Prof.
Krawczyk selected only theoretical texts. The athieave considerably lost — in his own opinion -rthe

72 2012 « VOLUME LVI



PHYSICAL CULTURE AND SPORT. STUDIES AND RESEAR(

cognitive value. Their qualities, which primarilyeesned to be universal, have passed. The arguments
included and data of inductive character appeardx t- colloquially speaking — past their sell-layed

IV. What do we know about verification?

Basic methodological mistakes constitute, howeaemnsiderably issue which does not only concern
people working at the University of Physical Edumatin Warsaw. | will make use only of an exampient
the Lublin Catholic University. In the review ofé®listaw Srebro’s doctoral dissertation on “J6zathner's
Conception of Social Life” | wrote that the authaes the notion oferification in a colloquial meaning as
a synonym forchecking | also (briefly) pointed out that in general nadblogy — referring, among other
things to neo-positivist assumptions and Anglo-Asr methodology and philosophy of science
(Wittgenstein, 1922; Lewis, 1934; Nagel, 1934; Ropd935; Stace, 1935; Carnap, 1935 and 1969, ,p. 68
70-79, 1973, pp. 840-851; Schlick, 1936; Reichehpd®36; Bryman, 2004; Gratton i Jones, 2005) that
verification means the same asnfirmation of the logical value (truthfulness or falsity irettogical sense)
of statements, hypotheses, registering laws (dfientaws) or theories, and, moreover, that the
abovementioned checking is called in general metlogg — and in specialized methodologies refertng
— testing or testification, and notverification. The notion of verification in the meaning pointat by me
by is used by, among others, Klemens Szaniawsi@7118p. 197-206), Wiadystaw Krajewski (1998, pp: 95
97) and Stanistaw Karfski (1981,e.9.pp.142-143).

As a response, the doctoral student pointed outuhderstanding the notion efrification as a
synonym forchecking*“is, however, present, in the classic philosophye¢@owski, 1983, p. 420), but it is
not the only one, since verification may mean alsafirmation; that is, proving truthfulness of the%
(“Maly stownik terminow i pog¢ filozoficznych” /“Small Dictionary of Philosophit&erms and Notions”
2000, col. 924). Neither meaning of the term cahitta the other and both are used in philosophical
literature, especially in the area of Christiangdaphy.

In a commentary on that explanation | may remask tieneral methodology comes, after all, from
formal sciences, from logic and mathematics. Ajdulicz emphasises — while considering meta-
methodological background in the field of considerss on research procedures — that mathematicdl, a
even meta-mathematical — roots are characteristiomly for methodology of apriorical sciences (detive
ones), but also those of the humanities (amongrstle philosophy of mathematics, or philosophy of
science). The connection is in the latter caseals/+ at least, regardimggic of induction. It is, after all,
closely connected with mathematics (Ajdukiewicz83, pp. 117-126)Connections between induction and
mathematics were described by, among others, by $thart Mill (1962) and Imre Lakatos in works
dedicated to the philosophy of empirical sciendéwe latter pointed out that the aim of inductivgitois
determining the probability of various theories aefing all accessible empirical data. If mathenatic
probability of a theory is high, it has scientiflbaracter (Lakatos, 1995, p. 355).

Halina Mortimer (1987, p. 221) proclaims among ottiengs thatiogic of induction is connected
with such logical rules of reasoning which enabléistinguish among forms of inductive reasoningveen
such forms of reasoning which are methodologicaltyrect (justifying, rational) and those which are
incorrect (in spite of the fact that those formsre&soning do not have deductive character, angd onl
deductive reasoning gives a complete guarantemithifiiness of conclusions when truthfulness ofiises
is assumed).

Pointing to the fact that nowadaysrification is understood in general methodologycasfirmation
we should remember that in the 1930s it was ordy“tfienna Circle” (the name was proposed by Carnap,
1969, p. 68) where the scientific argument concgritihe notion oferification was initiatedNota benethe
thesis on verifiability was formulated firstly by Ludwig Wittgenstein (192Zarnap, 1969, p. 68)
cooperating with that circle — that is, with theeators and proponents of neo-positivism (calledoragn
others, scientific, empiricism). Namely, in the ipdrin question there was proposed — and thentegjec a
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controversial distinction between notions wérification and confirmation, as well as the distinction
between notions oferification andchecking (testing) accepted and rooted in general methodology.

Verification constituted for Carnap the complete and final deit@stion of truthfulness — that is, of
the abovementioned logical value of an examinestant or complex of statements of empirical charac
from the field of natural sciences. From that viewyp he regarded universal propositions — for eXemp
laws of physics or biology — to be propositionsjakhare not subject teerification.

It follows from that that the notion of verificatioas the final effect of detailezbnfirmations was
referred by him only toegistering laws that is, toscientific laws.Nota benegif such a meaning is assumed,
final verification never takes place. Carnap pointed out (1973, p) 848 that notion was shared also by
Popper (1935), who — in Carnap’s opinion — had amjzed in detail and explained the impossibility of
absoluteverification, as was confirmed by conceptions of falsificateord fallibilism. Carnap was also of
the opinion (ibid) that his viewpoint was in congleeonformity with standpoints of Nagel (1934, g4}l
and Lewis who is the author of the most detaileallyais and criticism of the requirement\adrifiability
(1934). Lewis maintained, among others, that “Kremige which is expressed by the majority of commonly
accepted propositions may never been verified alitbolute certainty and definitely” (Lewis, 1934,187).
Nota benethe aim of a more detailed explanation of the #hesi verifiability of scientific laws and
hypotheses was undertaken by Moritz Schlick (19@6) responded to Lewis’s critical remarks (Carnap,
1973, p. 843).

Confirmation, on the other hand, concerns — according to Catnparticular elements constituting
the law; that is, hypotheses explaining and foriegeearticular facts. Although justification of tha
distinction is not explicitly presented by Carndpis clear that such a thought appears in his rasnt
accompanying that idea. Namely, we read that itam® never exhaust — that is, grasp — the wholeaaks
connected with our research, we cannot finally aadhpletelyverify the law. We may only “test it by
testing its particular cases; that is, particuleppsitions which are derived by us from the lawd &mom
other, previously substantiated, propositionsnlthe course of following checking efforts we da find
any negative case and the number of positive dasesl by us grows, our belief that the tested law i
correct grows. Thus, rather than verification weyrepeak here about gradually growing confirmatibthe
law” (Carnap, 1973, pp. 846-847).

It follows from the abovementioned argument thatn@p thinks that the notion oferifiability is
reserved solely for hypotheses. Thus, part@rifications are individual, particular or gradual
confirmations, and the possible complete and finahfirmation of truthfulness of a scientific law — which,
on the basis of what is proclaimed by Carnap, sempsssible — is simplyerification. It follows from that
that verification may not come into existence, that it is complethgent and must be absent in natural
sciences; that what may exist is onbnfirmability andconfirmation of particular propositions, hypotheses
constituting a scientific law or derived from itu& a distinction is not, however, legitimate sire@s
Carnap writes — it is, nevertheless, possible gstaeverifiability of each single case of a given law”
(1973, p. 846). If this is so, it may be assumed ¢bnfirmation — that is, partial or gradual verification —
may lead to the finalerification. Hence — even in the context of that what is @iookd by Carnap — both
partial and complete confirmation may be calleerification. Nowadays verification as a partial
confirmation is calledonfirmation or corroboration. On the other hand, the final stagecohfirmation is
called verification. This is contradictory neither to Carnap’s, nothwiittgenstein's. Schlick’s, Lewis’,
Popper’s and Nagel's methodological conceptions.

Krajewski points out that in methodological litera the notion ofrerification means — referring to
Latin etymology — proving truthfulness. He confiraiso that in methodological literature there isdialso
a notion ofconfirmation of a hypothesis if its consequences have been empirically comr{Krajewski,
1995, p. 96). It is thus worth pointing out diffeces which take place between particular termsearoiyg
confirmation. Thus, unlikeverification, which means proving (complete or partial) truthéss,
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confirmation is evidence of a high degree of réligband probability. Henceconfirmation may be
described aprobabilistic verification .

Besides that, in the Anglo-American literature Ward corroboration is used, which was introduced
and promoted on methodological foundations by Kaspper, and which, in Polish literature, is written
“korroboracja’ and is used as a synonym for the terpotivierdzanie”. Confirmation is translated as
“potwierdzenie”.

That subtle distinction has significant logical andthodological consequences. Hence, the procedure
of confirmation of a hypothesis should be descrivth the notion of “corroboration”, whereas theal
result of those endeavours, if they have been sgfideshould be callegerification.

By the way, Krajewski's interpretation of Popperstion of verification has become popular.
Nevertheless, it is worth pointing out that Poppetroduced the idea otorroboration or level of
corroboration in order to prove that every probabilistic thearfy induction, that everyprobabilistic
hypothesis is nonsensical. He understands ldneel of corroboration of theories(and hypotheses) as a
concise report evaluating the state of criticatdgsion on them, taking into account the way tlodyestheir
cognitive problems, levels of their verifiabilitgjfficulty of tests they have passed, and the wegy thave
survived those tests. As he write€€dtrroboration (or degree of corroboratior) is thus an evaluating
report of past performance” (emphasis added by (fepper, 1992, p. 31)). | would like to return to
Stanistaw Srebro’s statement, where he pointedtloait the notion ofverification and the notion of
checking may be recognized as synonymous. | would like mimd readers that in neo-positivist literature
those notions were treated as separate and autoisamnes of different contents. Thus, Carnap, wheedty
in that respect with Schlick, gives a relevant epemHe writes that in order wheckthe course of rivers
they are observed with measuring instruments anthainbasis the logical value of the propositionvérRs
flow upwards” isconfirmed or negated— that ischecked In the first case, when all observed rivers flow
upwards, we are dealing witherification; that is, with the final confirmation of truthfidss of the
postulated proposition. With every single case ¢eoning a given river which flows upwards) we are
dealing with an individuatonfirmation; that is, with a partial — and not the finalerification (Carnap,
1973, p. 844). Carnap writes then that in ordemtke a physical hypothesis confirmed, “some chegkin
observations should be made” (Ibid, p. 848). Thulllows from the above fragment that he (likenek
and, after him other methodologists) differentiatdsarly and consistently betwearerification and
checking (testing).

The above arguments have been presented in ord@oitd out the formal basis of general
methodology. Because of that its interpretatiorsiadependent of any factor or influence conneutid
world-view or ideology (for example, Marxism or @aticism). There does not exist — and there caarist
— any interpretation of that kind in the field oérggeral methodology since it may not be, similar to
mathematics or logic, Catholic, bourgeois or sastial heir basis is constituted by the only onesggahand
basic interpretation — namely, formal assumptiondependent of emotional, world-view-related and
ideological norms. They may not interfere with @aytent-related context of justification.

Catholic philosophy of theology is a science beedtsspecialized methodologies strictly correspond
to and refer to assumptions of general methodoltigy, or other specialized disciplines, pass otlerse
assumptions they will finally place themselves e/truth or falsity in the logical sense and, hemeyond
rational science — for example, statements of imligy character, mystical, mythical, or mythological
messages or saints’ writings.

Commenting on Srebro’s statementwanification andchecking it may be added that the notion of
verification as a synonym for “checking” or “having checked” tfwaut any differentiation) appears,
unfortunately, not only in “classic philosophy” andt only “in the area of Christian philosophy” tlalso in
various non-denominational philosophies; indepehdemn principle, of the influence of any world-view
related or ideological assumptions. Its mistakethat is, colloquial and hence non-methodological —
understanding and application have, unfortunatddgcome popular and are present even in the
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abovementioned philosophical dictionary. | havenfibuhat just in that meaning it is used by some
recognized Polish philosophers. The abovementiatedoral student (now a doctor) also contributed to
making that viewpoint popular and undermined, cat thccasion, the authority of Christian philosoatsy
such.

The notion ofverification (connected with notions afonfirmation and corroboration), and the
notion of testing in a meaning which has been given by me — and wlictharacteristic for general
methodology — are defined in different ways. Thegynoverlap when, as a result of testing (checking),
statements are confirmed, that is, verified. Thiionoof testing is wider than the notion oferification (or
confirmation, or corroboration), because it includes both the possibility of donétion as well as
falsification. Hence, it is worth knowing that each of thoseiara is underpinned by different theoretical
assumptions and that each of them serves differectical aims.

In the discussed case, methodological conscioushassbeen extremely strongly influenced by
collogquial ways of thinking. It has contributed ttte emergence of surprising terms. There have agghea
such expressions as “positive verification” or “agge verification”. Hence, there has come intonget in
the light of methodology (taking into account thewpoint of the quoted doctoral student) — a tresbme
and difficult cognitive and formal problem.

That is because in that respect (in the collocgéalse) we are dealing: firstly, with a positivesetfof
testing, and secondly, with a negative effect stitg. Trouble appears when we consider the canteit
those expressions in the light of strictly methodjidal principles. For exampleerification may be treated
both as a procedure enabling confirmatioor{oboration), as well as the final effect of that.

But the expression “positive verification” soundgdure in the logical sense since it informs ug tha
the confirmation (verification, corroboration) we were striving for — and which, for obviousifal, that
is, logical reasons, means a positive effect -o@tiye. This comes from the sense, meaning, antkots of
the expression “positive verification”. In logicahtype of semantic fact is called a pleonasm. divan case
it is enough to use a terwerification (or corroboration) as confirmation of the procedure which is
discussed or the final confirmation of effectstsfapplication — that is, assumptions, hypothestes which
have been assumed earlier. Summarizing our comsides regarding the different notions referring to
confirmation, it may be said that the term verifica describes an aspiration for confirmation, teem
corroboration means the procedure associated hathigpiration for confirmation, and the term canéition
describes the final confirmation of the hypothesis.

From that viewpoint J6zef Herbut's argument — conicgy the two types of interpretation of scientific
theory and indicated with the expression “a posifirm of verification” — is completely incomprelsgie.
This refers to the second type of scientific theavkich is presented below and which enables therihto
acquire (because of that term and the connectddagiam) a higher cognitive rank. It (the theoryppaars
thanks to a confirmation of a hypothesis on thergjth of which it transforms into a scientific law.

Herbut (2003, p. 488) writes that

“The relation between (general) hypotheses andntifie theories is described in two ways: the
name of the theory is given either to a system osetgponly of hypotheses (in simple cases: one
hypothesis) serving to explain a given field incanprehensive way, or to a system of defined
notions, laws and hypotheses — comprehensivelgiekupy a given field; that second definition
of the theory is given by those methodologists afgoproponents of theositive forms of
verification (emphasis added), and who proclaim that a genam@bgsition built on theoretical
terms ceases to be — if it has been confirmed gl degree — a hypothesis and achieves a
rank of a scientific law”.

The expression highlighted in the quotation is gaipg because in the text — whiagta bengis
dedicated to the hypothesis — the abovementiongwiwvhile discussing the issuetetting the hypothesis
(which constitutes a significant fragment of thecadissed text) nowhere identifies the notiomesting with
the notion ofverification. Nor does he explain how he understands thatieatidn. It follows from his
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statement thaesting logical values of the hypothesis is treated by hirtonomously; that is, independently
of verification. However, there is no explanation for why he hadiad the notion oferification in a given
place. We may only suppose that probably the naifarerification was used unintentionally in a colloquial
meaning and that this significant negligence hanhmrrected neither during the author’s, nor tieogs
revision. This unfortunately lowers the cognitivenk not only of the quoted fragment but of the whol
statement which, in every other respect, is wadppred. It is not known whether the author in using
expression “a positive form of verification” has mind a positive form of confirmation (“positive
verification”) or a positive form otesting, or something else. The first case concerns aenbtn¢lated
deficiency, which has been discussed above, asasdtigical properties of a pleonasm. The secosd
not so much about the effecttesting but rather about an evaluation of its method, iabrm — a positive
form. However, the second possible interpretatibthe commented expression does not corresponeto t
contents of the message at all. Other possiblepirtations or different understandings are impaihéd for
me.

On the other hand, in the case of the expressi@ydtive verification”, a clear internal logical
contradiction is present in it. Nameblerification as such — that is, because of the meaning oftéhat —
may not be negative. It possesses in a formal seh®th as striving for cognition (for example,Reeudo-
Plato’s definition and according to the interpretatof Neo-Platonists referring to Aristotle thatang is a
realization of the need to come as near to thdepaogical Absolute as is possible for the humaimdp
(Domanski, 1996, pp. 3-8; Pseudo-Platon, 1973), as weltsaeffect — only a positive value. Thus, it does
not possess a negative value. | emphasize once, agsfication — both as realizatiorcérroboration), and
also as the final result of research procedurdsvaya has a positive and never a negative valuthdrcase
when striving forcorroboration is not successful, we are dealing with a failureesearch — that is, with
falsification of the assumed statements, assumptions, aimstheges, etc. We are never dealing with
negative verification.

Hence, the abovementioned statement by Dr. StanBStabro — proclaiming that the two meanings of
the termverification (verification asconfirmation andverification astesting) do not contradict each other
— is a logical and methodological mistake leadmgitsunderstandings.

Moreover, if in general methodology the tetasting is used as a synonym fohecking there is no
need to add one more substitution in the form eftdrmverification, which is, after all, ascribed with a
different meaning in general methodology and spieeid methodologies — and with many other meanings
according to its colloquial interpretation. It wdulbe useful to accept — not only for logical or
methodological reasons, but also for clearly pragmenes — and use in science and in research when
statements, assumptions, principles, hypothesesri#ts, disciplines, smaller or bigger scientifaradigms
are discussed, the three abovementioned terméferfedit meaningsrerification (asproof of truthfulness,
taking into account independecnfirmation and corroboration), testing (as checking or testification)
andfalsification (asrejection, negation — that is,questioning, disconfirmation (Carnap’s term — Carnap,
1973, p. 848, as well adimination, invalidation, refutation or disproof, Lakatos’s terms — Lakatos, 1995,
p. 377). On that basis (if a proper research pnaeeid applied) it is possible to determine a labialue of
statements existing or appearing in science in earcland rational way (as was predicted in the
abovementioned methodology) — that is, to statteeij are true, or false in the logical sense (tiger® third
possibility).

In the case of the discussed issue, mixing up tethodological order and the colloquial language
order also leads to the appearance of languagesties in everyday life. For example, during nalrtaw
(introduced in Poland in December 1981), so-calledfication of staff of various state institutiongas
carried out for extreme political and ideologicalrposes. As a matter of fact, it was neither chegki
usefulness, nor confirmation of particular persatslity to function in a new situation after thaposition
of the abovementioned law, but a well-organizecedaksing” that is, firing political opponents, figin
opponents of the then government, and adherettte dSolidarity” movement. Thus, those actions drelr
results were, as a matter of fact, obvious falaffan of political opponents’ usefulness for work dtate
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institutions. Its effect was not only dismissalenfr work but often imprisonment or forced emigration
Nevertheless, in the consciousness of the Polesdithaot distinguish the methodological order frim
colloquial language order, there has remained soc#sgion uniting the notion of verification witkjection,
negation, and falsification. However, it — that &jch an effect in the form of colloquial collegiv
conclusion — need not be a determinant of a dafmibr of an expert opinion in the field of general
methodology. The latter rejects that type of exdkinfluences, the influence of colloquial thinkirgit
consistently sticks to the initial assumption aadhe definition formulated on that basis, whiclogiaims
that the notion ofrerification means finatonfirmation, also taking into account terms and differentiatio
connected wittconfirmation andcorroboration, which are significant from the methodologicalwjmint.
That notion should in no case be treated as a symdor testing or falsification. It should also not appear
in such pairings as “positive verification” or “regg/e verification”.

During one of the sessions of the University of $itgl Education Senate Commission of Science (the
last one in 2007) there was discussed the findiadsseemed earlier, proposal on the list concgrsgoring
various research achievements. However, it turnedhat it had to be changed after another suggesty
the Polish Ministry of Science and University Edima Hence, one of the participants proclaimed,tha
“The list must be verified”. There thus appearedther colloquial meaning aoferification, which came into
being in a circle of representatives of science amdch was far from its methodological meaning.
Verification, according to that colloquial interpretation, cerred solely a “change”. “To be verified” was
to mean the same as “to be changed”; that is, medddfrfalsified, in order to make a given list anew then.

On the other hand, in one of the therapeutic-pheohogical statements concerning the application of
a medicine we read: “Duration of treatment depesrtshe scale and place of pathological changeahete
is no improvement after three or four weeks, tlagosis should be verified”.

In that interpretation a colloquial and not vergarl meaning of the notion @erification has again
been applied. Clearly a requirement constitutisged@ntext does not suggest confirmation that thgraisis
is correct. The expression mentioned and the acaowyiipg context clearly point to an incorrect evélua
of the real state of affairs — that is, of symptcoans! reasons of pathological changes. The expresso
verify the diagnosis,” means in that case “to cleatig diagnosis” — that is, either reject (nedatsify) it as
improper, or to modify it, or to apply a quite newe. The procedure of checking the diagnosis ds @bat
is, checking it and nothing else) generally may lmtaken into account, if in a given case it haved to
be inappropriate, if several weeks of empiricabat is, pharmacological — testing of it has failed.

It follows from the abovementioned examples (it Wdobie possible to point to many others) that the
notion of verification is too broad ranging. In its colloquial interptéta it includes many different,
sometimes mutually exclusive, meanings. From thatvpoint it follows that introducing them into
methodology or into research procedures is notsadieé since this could be the cause of significant
misunderstandings and cognitive mistakes.

Hypothesis beyond resentment — a theoretical interptation
I. Principle and convention

Further considerations on the hypothesis requirinitiglly to turn our attention at least to issues
concerning formulation of the research problemt thato the principle, the aim — or aims — of exption,
since they condition (similarly as research questionaterial, and methods) its exposition and custdind
and shape, as well as the way of examining thecdbgialue of a given hypothesis. Their discussialh w
probably not contribute to the development of tieoty of hypothesis as such, but it will surelydaao
synthesize knowledge of it and, as a result, tostrat it to students, doctoral students, doctorskimg on
their habilitations (and to their supervisors), @hmay be useful in better preparing Bachelors,téfasand
doctoral dissertations, as well as habilitation ographs, for their defense (and possible partiaioonplete
publication).
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Formulation of the research problem is aimed 4t @idtailed discussion of the central content-szlat
issue in Bachelors or Masters theses, or in maieuseresearch work (in the plan its presentatias &
sketchy character and during the realization of thek the abovementioned formulation of the researc
problem becomes considerably enriched and broadlefteadonsists of characterizing, presenting the
significance of a given problem, and describing ptace in subject-related literature. Hence, variou
viewpoints, earlier and current solutions and rtefations of a given problem, are introduced. Qe t
occasion — which is especially important for tebgyl of a given undertaking — the cognitive and aeske
deficits, the need for starting and continuing pkenned scientific exploration, as well as the fafoivhether
the research has original, contributory, or syitheharacter, are highlighted. It implies and beesm
integrated into the context justifying the basim af the undertaking (as well as the relevant gahdims).

Proper (in the content-related and methodologiealss) formulation of the research problem is a
necessary precondition for application and the @régrmulation of the working hypothesist¢), as well as
gradual and other aims connected with the realizextedure (this also refers to principles, possible
regularities, and registering laws). It also regslidefining if the existing — big or small — sciéotparadigm
characteristic for a given discipline is used omwneontent-related and methodological solutions are
introduced. Thus, it obliges the identification définite theories to which it refers, as well as tiear
indication of which notions, terms and the conngaefinitions will constitute the basis of the raszn
procedure. Hence, you should provide informatiornwtiich type of research convention is used and lwhic
non-empirical postulates, also called assumptiams, applied, for example, in research of inductive
character.

Hence, Ajdukiewicz introduces the notion of prineg He uses it to describe terms specific to
empirical science, which have exactly the charaofethe abovementioned postulates determining the
meaning of those terms (Ajdukiewicz, 1985a, s. 304)

Stanistaw Kamiski distinguishes after Karl G. Hempel two kinds pfinciples: a) those
characterizing basic objects and processes (tkimiteace is assumed by the theory, but they aressiple
to be observed or measured directly), b) thosetipgirout connections between those basic process#s
empirical phenomena — those already given or tindseh can be foreseen (Kafiski, 1981, p. 197).

It was conventionalism — one of the more impori@ntents distinguished in methodology, science
studies and philosophy of science — which turnéshtibn to the presence of principles within theddiof
empirical sciences. It takes its name from the tlaat it emphasizes the conventional characteriotiples
as postulates establishing meanings of terms, wéachbe presented in the form in which they hawnbe
explicated or quite differently, depending on thefimition and the connected argumentation — that is
depending on the proposed convention. The maineseptative of conventionalism was a French
philosopher of science, expert in science, and otetlogist Henri Poincaré (Ajdukiewicz, 1985a, p430
Dambska, 1975; Krajewski, 1972; Poincarée, 1908 arid 1 Siemianowski, 1983 and 1987, pp. 322-330).

Andrzej Siemianowski writes that, according to Rai®, conventionalism is a current, which treats
axioms of theories in mathematics and natural sefem@s conventions. Those conventions are by nasnea
pictures of the real world, but only useful praatimstruments (Siemianowski, 1987, p. 324).

Poincaré was of the opinion, as is pointed out [gukiewicz, that not all statements belonging to
empirical sciences are directly or indirectly basedexperience (which did not constitute for theremt
Frenchman an obstacle to maintaining that the fsalentific method is based on observing and
experimenting” (Poincaré, 1911, p. 1). There mayeap in them — obviously — terms taken from apcedri
sciences, for example, arithmetic or geometry, twhdce used in a way by empirical sciences (Poincare
1908, pp. 117-132).

“There exist, however, statements specific to paliir empirical sciences, which have not been
borrowed from anywhere. They include especiallytstic definitions and their consequences.
Ajdukiewicz points out (1985a, p. 302) that thdesteent that water under the normal pressure
boils at a temperature of 100 degrees Celsius Ig arogical consequence of the definition of
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the term ‘a temperature of 100 degrees CelsiughSpriorical statements seemingly referring
to empirical knowledge are — according to David Hum notions of the cause and effect
relation, the substance and the power”.

Hume was of the opinion that experience does natifgws to state that there are cause-and-effect
relations of material character. He criticized bedief in the existence of essence and power (H1947,
pp. 67-77). This refers also to the notion of thegmetic or electromagnetic field, the law of irerthe law
of momentum and impulse.

The abovementioned conventionalism — which tookadnormal” form [coming from Poincaré and
Pierre Duhem — an eminent historian of sciencee@aljty medieval science (Duhem, 1906)], or a raldic
form [connected with Ajdukiewicz, who then took tarsce of extreme empiricism, and with Ludwig Fleck
(1986)] — points out than not only principles, kaiso scientific theories we have assumed and their
consequences are effects of scientists’ agreem#émt-is, of conventions of methodological and eaft
related (that is, formal or apriorical, or deduetias well as empirical; that is, aposterioricapegience-
based or inductive; and humanities character.

Poincare, basing his arguments on this, undermihedbelief in the empirical value of scientific
knowledge, since the latter is composed not onliaaf, which register coexistence or co-dependefce
facts and are generalizations of observations,atst — as is pointed out by Stanistaw Kaski — of
principles, that is, of general hypothetical prapos of huge explanatory force, but impossible e
directly empiricallyverified or confirmed. Only the assumption of additional propositiona eonvention,
that is, abridge hypothesis enables us to refer it (that is, those additigralpositions) to data given by
experience. The choice of just that hypothesisuglegf neither by logic, nor by experience, butsit i
suggested to us by intuition and invention on tlasid of conventional language arrangements. Thus,
scientific theories do not reconstruct reality trencern only its structural regularities sinceytlage its
translation into a conventionalized language. Hethose theories and hypotheses constitute a system
symbols, which make it easier to work out dataroiraluctive character. Those empirical data, agdeent
on a language convention, need not fulfill theecrtn of truth, but those of simplicity, convenienand
aesthetics. In spite of that — according to Kieski — science as such has first of all theoretival,practical
value (Kamnski, 1981, p. 142).

Theconventionalismdiscussed above may be compared with or interpfededthe viewpoint of the
conception of small and big cognitive paradigms¢ading to Thomas Kuhn’s (Kuhn, 1969) interpretajio
From that standpoint principles are a small paradithat is, a convention of shorter range. Whereas
assumptions which are worked out for the use ofin@d research, and which refer (often controvdysial
because of the range of their usefulness) to vartbaories, terms, definitions, and postulateslyding
principles), may be called a bigger paradigm, tkata convention of a longer range, which constua
necessary theoretical introduction and a necessaryext of justification for initiated and contirdie
exploration.

The abovementioned conventions are applied tozeettie aim of the work. It comes directly from the
subject (the title of a Bachelors, a Masters, datat; a habilitation or a professorial dissertatjas well as
from the scientific research problem formulateddarnit or a team of some research institute. Timese is
a close connection between the problem and theofthre research (and the connected gradual aim#)eon
one hand, and the applied theoretical and methga@lbconvention on the other.

Hence, in the part dedicated to the aim of the wibrkre may appear not only suggestions
(information) regarding researched material andhodtlogy of the research, but also more or less
developed information about expected results. Téfiers mainly to what you want to describe, newsfac
which are expected and what you want to explairh wite help of the abovementioned principles,
regularities, and laws, as well as possible hym#be which are the most important aspect from the
viewpoint of the presented text.

80 2012 « VOLUME LVI



PHYSICAL CULTURE AND SPORT. STUDIES AND RESEAR(

Il. Considerations on hypothesis

The hypothesis — as is indicated by Latin etymgl@dgypothesis suppositio coniecturg — is an
assumption, supposition, conjecture, basis, or jgenit is treated as a provisional answer to squestion
or (treating it more narrowly) the question “why& a statement assumed provisionally for cognibive
practical reasons (Herbut, 2003, p. 487). Thaestant is initially and ultimately treated as a tares in
spite of the fact that its truthfulness has notnbdetermined yet — that is, it has been neithetighigrnor
ultimately confirmed or verified depending on the abovementioned viewpoint. Accgrdim Klemens
Szaniawski, the hypothesis is a supposition puwdod on a trial basis “in order to explain the ohed
phenomena or established regularities, as welb dsresee facts which have not been observed bdfore
that sense, all general knowledge is hypothet@alept of logical and mathematical truths withaupeical
contents” (Szaniawski, 1987, p. 206).

He adds a similar-sounding supplement postulapigtemological and methodological caution in the
realm of cognitive procedures and recommends awpiéntanglement in controversial issues. Hence, he
states that, “it is possible at the most to proclan general terms that hypotheses are supposiéioned at
explaining and foreseeing. Thus, because of thpasifional character of empirical knowledge, hyests
ubiquitous in science” (ibid).

Kaminski, on the other hand, proclaims that limits obktedge are determined by everyday life
cognition. Science is elaboration of common sems®vedge. It derives from it its first principleadathen
only generalizes them. However, the researcheiodrgl phenomena is not entirely passive. Nakedsfact
necessary but simultaneously insufficient empiricaterial since empiricism as such — that is, pure
empiricism — is cognitively heuristically entirefyuitless. Thus, alirecting hypothesisis needed, which
would show experience the way to discover laws &ndlly, to perform reasoning. Only the discovefya
real — static or dynamic — connection between pimema makes it possible to explain them and to éares
one on the grounds of another (Kaski, 1981, p. 84).

Hypotheses are, according to the Lublin philosopre methodologist, creative propositions on a
supposed state of affairs, which has not been wbdesind is not able to be described with known laws
There are propositions which explain (together wither theses) given facts or which axiomaticabirte
some theoretical term (Kafski, 1981, p. 195).

1. Hypothesis in formal sciences — in mathematics

The hypothesis was present in ancient Greek matiesrarithmetic and geometry). It was probably
adopted from dialectics characteristic for the Grdiscussion with a thesis — that is, a sciengfigument on
a given subject. That thesis — or hypothesis —ttatesd a common starting point, a statement asduoye
everybody, or the basis of a philosophical or ahmaiatical argument, since this was the time when
mathematics was part of the one science calledgiphy.

The term “hypothesis” was used in mathematics &@sma for unproved principia-axioms from which
the detailed theorems were deduced; a classic d&aofipsuch a kind of hypothesis are the axioms of
Euclidean geometry (Herbut, 203, p. 487).

Ajdukiewicz, while proclaiming his opinion on pragies of axioms in the deductive system, points
out when such a system may become a hypotheticstiedsystem. He writes that the

“character of the axiom is attributed to a propasitinot because of a level of its certainty, but
because of the role which is played by it in a déigla system. An axiom of a deductive system
may be any proposition. However, the charactethefdxioms determines the character of all

other propositions belonging to a deductive systdnobvious certainties are assumed as
axioms, then theorems of the system as deductitenses — that is, derived from certainties in

a sure way — become reliable sentences. If axiomsoaly statements — for example, only
generalizations formulated through incomplete irtchrc— theorems are no more reliable than
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axioms (for example, some systems of theoreticgdiggh have character of such theoretical
systems)Axioms may be also statements somehow suspended in the air, which are neither
recognized, nor rejected, but which have character of suppositions. Then theorems do not
draw any certainty from those entirely neutral axioms (systems of such axioms are called
hypothetic-deductive systems)” (Ajdukiewicz, 1985a, pp. 292-293, emphasis added)

It is Ajdukiewicz’s statement (from 1938) concemitihe relation between the hypothesis and formal
sciences (mathematics). His methodological andopbphical considerations on hypothesis are mainly
focused on empirical sciences and examples fromfitdé of natural sciences since when they were
formulated by him he was a representative of tha #xtreme empiricism.

Henryk Poincaré, continuing a traditional disputgween aprioricism and empiricism concerning
assumptions of mathematics remarked, as is repbstestanistaw Kaniski, that they neither come from
experience nor ar@ priori necessary — as is proved by the existence of \@arequally legitimate
geometries. According to Poincaré, there takesepthe third situation pointing out that assumptiohs
mathematics constitute conventional hypothesesnasuby the mind. They are not required — writes
Kaminski — to be true. It is enough that they are singpld convenient for mathematicians when working in
some field and that as a consequence they prolbe tbe most beneficial for mankind (Kaski, 1981, p.
142).

2. Hypothesis in empirical — natural sciences
a) Hypothesis from Poincare’s standpoint

Henryk Poincaré, who was considering the placethadole of hypothesis in natural sciences at the
beginning of the previous century, stated thas ievery generalization which is present in thadtdfiand
which should “be testified as quickly as possibid as often as possible” (Poincaré, 1908, p. 12%¢cess
is not confirmation of a hypothesis — it may alsits invalidation. The second case does not nadbss
mean that we were dealing withfraiitless hypothesissince its heuristic consequences may be even more
valuable than those of a hypothesis which has leefirmed (it may do “greater favours thattrae
hypothesis (ibid, p. 126)).

The French philosopher of science distinguistiesthgerous hypotheseswhich appear on the
foundation of initial and advanced research prooegsiuThey are — in his opinion — first of all antbre
than anything else — tacit and unconscious hype#idg#id), which we cannot get rid of because igiven
research situation we are unaware of their existell@athematical physics is helpful in that respsate it
makes explicit all empirical hypotheses.

Besides that, Poincare distinguishes three categofisafe hypothesesa) quite natural hypotheses
which are unavoidable b) neutral hypothesesand chypotheses as real generalizations.

An example of the first category are hypotheseseoning nature, which are impossible to be passed
over or not formulated since “it is difficult nai suppose that the influence of distant bodies beagntirely
passed over, that small movements are subjectdarllaws, that a result is a function of its redgibid).

An example of the second category of the hypothésa is, of theneutral hypothesis may be an
effect of research by an analyst who

“at the beginning of his calculation supposes thatten is either continuous, or, quite the

opposite, is composed of atoms. If he assumesnaobbthese assumptions but the opposite,

that would not change his results at all — at thesmhis calculations would be longer and more

difficult” (ibid, p. 127).

There are, in this quotation, two mutually exclasieutral hypotheses a) a hypothesis that matter is
continuous and b) a hypothesis that matter is ceegbof atoms. Which of them is true and which efths
false is entirely insoluble by experience (Siemiaski, 1987, p.329).
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Siemianowski, commenting on Poincaré’s views, @iatt that allneutral hypotheseshave a
metaphorical sense. The scientist may not complateindon metaphors. However, she/he must be afvare
their value. Indubitably they are useful in an rostental sense “as a means of facilitating calzabr
supporting our reason with particular images” (ieg)g

Hypotheses of the third category are subject toficoation and invalidation by experience.
Confirmed or rejected “they may always be fruitful) a precondition for that fruitfulness is thatyhare
not too numerous” (ibid, pp. 127-128). Hypothedesusd not be multiplied without testing. They shibble
checked for their logical value one after the atlsérce we may bring about the emergence of andpgor
and disadvantageous cognitive situation.

“For — as Poincare proclaims — if we build a thedwgsed on multiple hypotheses, we will not

know which of the premises should be changed wkeerience invalidates it. And vice versa:

when an experiment is successful, will it confilirhgpotheses together? Is one equation able

to define several unknowrigtoid, p. 126).

b) Hypothesis and facts

Those historical and cognitively inspiring refiects about the hypothesis in natural sciences have
served contemporary methodologists for furtheraegeand findings in the characterized field.

Ajdukiewicz confirms that one of the principal kasof empirical sciences — and especially of natura
ones — is explaining facts with hypotheses andriégpothat is, facts directly empirically experiedcand
general regularities formulated in registeringéatific) laws. An explanation of a given fact is amswer to
the question of why a given fact takes place. Hareif we want to explain some fact found by expece
or a registering law, we may find ourselves in @ublesome situation if we do not notice any theorem
among those already assumed from which the prapositating that fact would logically result. Thus,
explanation of that fact with the help of alreadyséng theorems would be impossible. In such aasion —
as is pointed out by Ajdukiewicz — we assume onad basis (that is, as a supposition) some newrta,
which is such that it enables us to explain thé fathat is, a proposition stating the fact lodicaesults
from that theorem and from some other already asduaws. If that theorem is not a general theoretih w
particular cases directly found by experiencet iinot a registering law, than that theorem asslino
explain the facts will be called a hypothesis (Aj@wicz, 1985a, pp. 300-301).

The range of hypotheses in empirical scienceasisStanistaw Mazierski proclaims, very long. They
may be connected with looking for the existencelgécts, the structure of the object, the qualityhings,
or with connections between objects, regularitédsnig place in nature, casual (cause and effelajioas,
or sequences of phenomena. The hypothesis useallgces absent observational data, to say notlfiitg 0
other functions. Thanks to hypotheses, we go beymxisting knowledge, go from known to unknown
objects and proclaim our opinions about relatiostsvben them (Mazierski, 1993, p. 87).

“Thus, on the foundation of already-assumed thaer hypothesis is some H theorem” — writes M —
“which is neither directly based on experience, negiisters results of the hitherto observations,

but it has been assumed on that basis that with bethe H theorem and the P theorems it is
possible to explain some facts found by experiemc@me registering laws, which would be
impossible to be explained with only the P theorantswithout assuming the’iibid, p. 301).

The hypothesis constitutes not only an explanatfae fact which has already happened, but it may
also serve to explain some other facts, if it atutsts — with the assumed scientific laws — a lagreason
for them. Each such new fact, which is explicableathypothesis is its hew confirmation and incredtse
probability — the more so, the less it was expef¢dukiewicz, 1985a, pp. 300-301).

Hence, Szaniawski says that there appears a guestithe so-called stronfypothesis which
enables us to foresee previously unobserved pharanidey are also easier to test (Szaniawski, 1987,
p.198).
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According to Krajewski, who supplemented Ajdukiems statement, a specific situation takes place
when there appear facts, which contradict alreadistiag theories. These aamomalies or — in other words
—anomalic facts After their possible identification a new hypatfeeis formulated in order to explain those
facts. However, it cannot be directly testifiedislhecessary to derive from it its empirical capsnces in a
deductive way — that is, to foresee facts, whickpading to that hypothesis, must come into existeiihen
it is necessary to carry out testing with obseoratior experiments.

¢) Auxiliary hypothesis andad hoc hypothesis

Ajdukiewicz — criticising conventionalism and,the same time, approving of the research program of
Popper’shypothetism and logical empiricism — formulated a conceptiormofauxiliary hypothesis (which is
different in the content-related sense from #hiliary hypothesis according to Latatos’s interpretation,
which is presented below). According to the Poliskthodologist, only theorems of logic and other
analytical propositions constitutuxiliary hypothesessubject to empirical control together witiatural
hypotheseg(based on facts). By the way, that conception sting theauxiliary hypothesis together with
the natural hypothesis corresponds with an earlier idea of Pierre Duhemolistic empiricism, since its
author proclaimed that in physics not one particptaposition but whole systems of propositionstasted
(Duhem, 1904; Siemianowski, 1987, p. 328).

On the other hand, when a hypothesis explainsf@medees only one phenomenon, we are dealing —
according to Krajewski (1998, p. 141) — with ad hochypothesis, which is not highly appreciated in
science.

Imre Lakatos compares that hypothesis — thahéad hoc hypothesis —to empty ruses, maintaining
appearances and linguistic tricks. He states #wprding to Karl Popper, saving theories threatemith
falsification with help ofauxiliary hypothesesmeeting some well defined conditions constitut@srditic
progress. On the other hand, saving theories (ceeth@mong other things, of hypotheses) with tie dfe
auxiliary hypotheses,which do not meet such conditions means degradaltias only Popper who calls
suchauxiliary hypothesesad hochypotheses, simple linguistic ruses. and conveatist tricks (Lakatos,
1995, pp. 46-47). And although they — accordingMiliam Whewell (1847) in his commentary on Isaac
Newton’s theory of light — “truly express factsgthwere to explain], they have not been confirmgdiy
other phenomena” (Lakatos, 1995, p. 58). Hencep&optroduces a principle of avoidilag hocruses into
the criteria of evaluatingcientific hypotheses(ibid). After falsification of one hypothesis ahet is
introduced. However, it has to correspond to iesdpcessor, that is, it must “explain a partial eas®f the
earlier hypothesis (if that has taken place), anchdd somethingnore A hypothesis, regardless of its
intuitive and innovative aspects, may not be aambpf it does not have new empirical contents in
comparison with its predecessor. If there is nplssrof the contents, the reviewer will call &d*ho¢ and
make the author withdraw it. If a new hypothesieslaot havead hoccharacter, it is subject to standard
procedure applied to falsified hypotheses” (ibid241).

Lakatos distinguishegliree types of auxiliary ad hoc hypotheses those which do not display any
increase in empirical contents;drroborative surplus”, if compared to its predecessor or rival — that i
those, which do not foresee any new factgl(hog”); those which have such surplus contents, whigireh
foreseen new facts, but which have completely daded nothing of the increased contents has been
confirmed (‘ad hog”); and those which aread hocin both those senses, but which are positive
heuristics in both those sensesaff hog”) (...) A part of cancerous development in contenapy social
“sciences” is constituted — also according to Ipimion — by a spider's web o&d hog” hypotheses.

The Hungarian-American methodologist and philogopf science writes that examples of the types
of hypotheses mentioned are provided by linguistges by pseudo-scientists or conventionalist dritike
“excluding freaks”, “excluding exceptions”, “adjusg freaks”, etc. A famous example of thad“hog”
hypothesis is Fitzgerald-Lorentz’s hypothesis afitcaction. An example adid hog hypothesis is the first
amendment introduced by Max Planck into the LumRrngsheim formuldibid. pp. 145 and 187-188).
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Apart from ad hoc auxiliary hypotheses there are distinguished also suahxiliary hypotheses
which serve protecting a theory, and especialhh#tsd core, from alleged counter-evidence which could
falsify it. Hence, aprotective zone of auxiliary hypothesess created, which serves repelling negative
influences of one test after the other. It mustdmstantly adjusted, modified, increased, and cmangd in
order to defend the core of a theory, which is béaedl that way. Thieard core remains intactAnomalies
are not treated as invalidation of thard core of the research program but as rejection of some
hypotheses in the protective zoneaokiliary hypotheses(ibid, pp. 73-75 and 304).

It happens that a hypothesis is rejected anditheaved by aauxiliary hypothesis, which is not an
ad hoc hypothesisaccording to any of the abovementioned interpmatati(senses). It may foresee new
facts, which later on are even partly confirmedkdtas suggests in that regard — that is, while gusin
auxiliary hypotheses— precision and coherence. He warns against latsirtte it happens that it is possible
to achieve a kind of pseudo-progress with a sexfemngled, random, and disconnected hypotheses and
theories. Good scientists will not be satisfiedwgtich progress. They may even reject it, sayiagitlis not
authentically scientific. They will call sucluxiliary hypotheses only “formal”, (pseudo-formal),
“arbitral ", “empirical” (pseudo-empiricalfhalf-empirical” and evenédd hoc” ones.

Mature science — Lakatos concludes — is compo$adsearch programs constituting frameworks
where not only new facts, but also new hypothesdsaaxiliary theories are foreseen plositive heuristics
of a strong research program(without provisional activity ofad hocqualities) there exists a general
outline of how to construgirotective zones (composed of auxiliary hypothesespm the very beginning.

That conclusion points out weaknesses of two -msegy very different — types of research
programs. Firstly, it proves weakness of progranfscky like Marxism and Freudism, are indubitably
“uniform”, which give a basic outline of kinds bf/potheses and auxiliary theorieshey are going to use in
order to absortanomalies which invariably devise their hypotheses and leary theories in the face of
facts, and which simultaneously do not foreseerdtiets (ota benewhat new facts have been foreseen by
Marxism since 1917?). Secondly, it strikes at tadguninventive, prosaic “empirical” amendmentsjolth
are so numerous, for example, in contemporary kpsighology. Such amendments may, with the help of
so-called “statistical techniques”, make some “nepvédictions, and even conjure up in them some
unimportant grains of truth. Such cognitive endeavack, however, the uniting idea, heuristic pqvesrd
continuity. Such hypotheses and theories do nostitate an authentic research program and, as d&who
they are worthless (Lakatos, 1995, pp.145-147).

Evaluation of the research program takes a ltitred since — according to a sentence charactefistic
Hegel's philosophy of philosophy (meta-philosophyMinerva’s owl flies only at dusk. That evaluation
requires not only the research program to foresee facts, but also thprotective zone of auxiliary
hypothesesto be constructed to a considerable degree acgptdirthe unifying idea, which has been
assumed earlier and which was stated beforehapasitive heuristicsof the program (ibid, s. 252).

Popper — unlike Lakatos — and according to his oamception ofalsificationism — is of the opinion
that auxiliary hypothesesare ones that when introduced do not decrease dfgee@ of falsifiability or
testability of a given system, but — quite the agif@o— increases it. Their application must alwagdreated
as an attempt to construct a new system, whichbeaavaluated from the viewpoint of constitutingiby
possible real progress in knowledge of the worlabger, 1977, p. 71). Nevertheless, the name okeatfc
hypothesis is deserved — according to Ajdukiewiehd, criticizing severely his earlier conventiosat,
came closer to falsificationism) — only by one, gthimay be definitely invalidated by giving stricidence
of its falsity (Siemianowski, p. 328).

d) Probabilistic hypothesis as an explanation or lek of it

Evaluation of the research program depends alsth@ract of whether it includes propositions of
probabilistic contents — that igrobabilistic hypotheses Szaniawski points out that there exists suclea vi
thatprobabilistic hypothesesexplain nothing, that their proper function woulel firediction (formulation of
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statements about an object, about its definite gntgpor relation), that the notion of explanatiaased on the
relation of logical explaining is inapplicable toopositions of probabilistic contenb@ta bengthe notion

based on the relation of logical concluding is emlthe deterministic — that is, non-probabilistic —

hypothesis A proper example in that regard may be the pacafla lottery.

Carnap maintains that tiprobabilistic hypothesis may never be fully verified, that only its gradual
confirmation is possible. The degree obnfirmation of the hypothesismay be interpreted as thavel of
probability in such a strict meaning, which is had by thatamoin the probability calculus, that is, as a timi
of relative frequency.

According to Carnap this is how the issue is preskrmy Hans Reichenbach (1936, p. 154pp.).
However, Reichenbach did not work out such a kihihterpretation in a detailed way and it is doubtf
whether such an interpretation is possible at Rifficulties, which are met by a frequent attempt a
interpreting thedegree of confirmation, were emphasized by Popper (1935, charter VIII). Tien
difficulty, according to him, consists of the fabft it is not known how to define for a given htpesis a
set ofrelated hypothesesthat is, those hypotheses the notion of frequescaglativised to and which, if
confirmed, would heighten thdegree of probability of that probabilistic hypothesis — that is, the
hypothesis constituting the cognitive axis of teeearch program. “It seems to me” — Carnap writdbat
it still is not clear if the notion of the degrekomnfirmation is possible to be defined as a gitinte notion
— that is, as a numerical quantity — at all” (Card873, pp. 849-850).

Szaniawski points out that in the casguadbabilistic hypotheses there are no decisive data. For that
reason, the decision to accept or reject a hypistiasst be based on the probability of mistakesantheir
relative significance. Thus, testification of hypeses is connected with a calculated risk. Priasipif that
calculation are differentiated. They are dependemtthe assumed conception and interpretation of
probability. If probability is understood in a fieential way, it is hardly ever justifiable to poiatit the
probability of the hypothesis both before and adii@ing the test (Szaniawski, 1987, p. 202).

A pessimistic cognitive undertone of tpeobabilistic hypothesis has been tried to be weaked
many times. Attention — apart from Carl G. Hempelstulates (1945, 1962, 1965, 1968; Mortimer, 1987
pp. 223-225), and others modifying the probabdistile in order to make confirmation and acceptaofce
hypotheses dependent on other introduced factéieseft than probability — is deserved, among athby
I. Levi’'s probabilistic rule. It is founded on catjwe utility of the hypothesis and on the connécteiteria
of its measurement referrinoter alia, to diversity of content or information or the gigity or extent of
explained phenomena. The aim of the hypothesisnitasito that of science as such — is the reduatibn
ignorance.

For that reason a set bhsic hypotheseswhich are to constitute an exhaustive set of riras
explaining a given research probleshcreated. They all have an equal as well as thatgst possible
amount of content — that is, an equal value reggrdeduction of ignorance. Levi postulates rejeciid
basic hypothese®f probability, which is too small if compared twithe content. However, it is possible to
accept a hypothesis of small probability if it isoma probable than the rival hypotheses. He excludes
moreover, rejection of ablasic hypothese®ven if their probability is close to zero theratgutralizing the
paradox of the lottery. Hence, accepting a baspothesis is, on the one hand, positively dependerihe
degree of probability and, on the other hand —kenthe probabilistic rule — not only dependent on
probability, since acceptance of a hypothesis feddent here also on the content (Mortimer 1982Z2p).

e) Statistical induction and hypothesis

A hypothesis of probabilistic qualitiesis something we also encounter in reasoning cheniatic for
statistical induction. A conclusion which has come into being on itsnidations and concerns a definite
statistical property of some population, may beypothesis assuming, for example, that the proliglol
the presence of the researched feature in the gtoguis high.
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Hence, two different actions are applied (withie ttange of statistical induction) to a hypothesis,
which has come into being in such a way — namtdgtification of hypothesesand estimation of
parameters The first of them consists of creating or singlout such a hypothesis, which is callezeso
hypothesis A test applied to it is understood as a decigsiomed beforehand at rejecting it. By the way, the
zero hypothesiss treated outsidstatistical induction as astarting hypothesis an initial one, etc.

On the other handgstimation of parametersconsists of the choice of the most proper hypoghesi
(concerning a definite — desired from the viewpahtthat exploratory procedure — quality, that as,
estimator) — the hypothesis which, of all possible hypotlsesaferring just to the parameter in question is
the closest to its value. On the basis of estimatite difference between the real value of a gparameter
in the population and the value calculated on #Eishof the sample is estimated. That differencmlied
the size of the mistake However, we do not single out mistakes of thetfiand the second kind
characteristic for the procedure of testing hypséisewithin the range that is pointed out below.

Testing hypothesiswithin the range of reasoning characteristicdtatistical induction is required to
have such aero hypothesishat makes it possible to calculate the probabdita mistake consisting of its
rejection when the hypothesis is true. Such a kasia called themistake of the first kind and its
probability — determined on the basis of a longeseof detailed tests — is defined algwel of significance
for a test

An effect of the discussed testing may be alsarlstake of the second kind- consisting of the fact
that thezero hypothesishas not been rejected when it is false. The piitityabf avoiding that mistake is
called the power of a test

However, the mistake of the second kind — and, éethe power of a test, are not always possible to
calculate. In spite of that, there exist some pigsts of comparing definite tests regarding theower
(Mortimer, 1987, pp. 220-221).

f) Cognitive and formal status of the complete anthe incomplete hypothesis

An opinion aboutprobabilistic hypotheses was also formulated — although implicitly — by
Ajdukiewicz (1985, pp. 301-302), who maintainedttieaery new fact which has been foreseen by the
hypothesis increases its probability. Maybe thaistamding methodologist’'s statement was rather tabou
confirming again — that is, strengthening — thetewhof justification (truthfulness) of a given hothesis,
than about probability resulting from statisticahtal or probabilistic theories. Nevertheless, the
abovementioned conclusion initiated a quite sigaifit — methodological and with regard to scienadiss
— argument in the field of the theory of hypothasiacerning theomplete hypothesisand theincomplete
hypothesis Nota benethey could also be regarded — though this waslane by Ajdukiewicz — from the
viewpoint of relations which have been presentedd (zharacterized above) by Carnap and other
representatives of neo-positivism, and which takegbetween theerified hypothesis (whose truthfulness
has been completely and finally established) ardhiipothesis which is gradually, partially, or wdually
confirmed.

It is worth pointing out once again — especiallyhwieference to arguments of scientific empiric{sts
notion used by Carnap as a synonym for the notidheoVienna Circle) and Ajdukiewicz’s statemerthat
the hypothesis as such — that is, regarding incet@pxplanation (which is indispensable and necgssa
from the viewpoint of its species-being) — is alwan incomplete hypothesis (in a different meanivamn
that presented by Ajdukiewicz), that its contextjudtification has greater or smaller gaps, sphefes
ignorance and suppositions. This is because ofaittethat the hypothesis is a conjecture that ienéully
confirmed. It is intuitive cognition — that is, thf@rm of intuition that is calleéhtellectual intuition. When
the sphere of knowledge, of factual data is widettezl sphere of suppositions may be diminished or
completely neutralized. If all necessary data autsfprovided and explained by a given hypothggiear,
the hypothesis thus loses its formal status comlyl@ind transforms into a registering (scientifaay. From
that viewpoint the hypothesis is always incompl&then it explains in the complete — that is, maxima
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way, it may not transform into @omplete hypothesisbut only into a scientific law. Thus, the hypotises
always occurs in the form of an incomplete suppmsit that is, aincomplete hypothesis

Ajdukiewicz is of the opinion that tHacomplete hypothesigefers to the explanation which
“admittedly, does not lead to the explained factaasonclusion, but if such an explaining
statement is assumed, that fact becomes more dembabmany cases we are satisfied with
assuming hypotheses explaining facts only in aonmudete way/(ibid, p. 302).

He compares juxtaposing tleemplete hypothesiswith the incomplete hypothesisto juxtaposing
general registering laws with statistical laws. pfeclaims that particular cases of the generabtegng law
result logically from that law. On the other hatitht statistical law makes only those particulssesamore
or less probable (ibid).

However, this is a disputable standpoint since &issumed — as pointed above by Szaniawski — that
probabilistic hypotheses based on assumptions characteristic for the yhefoprobability, based solely on
statistical data, do not explain anything and, befrom the explanatory viewpoint they are neitt@mnplete
nor incomplete. On the other hand, tlegistering law also is not a&complete hypothesisbecause it is a
scientific law not a hypothesis. In the formal sense that coimius basically irrefutable.

g) Three interpretations of the psychological hypdtesis

In methodological literature concerning naturaksaces (including biology) we find also a notion of
the psychological hypothesigit is used also by Lakatos — 1995, pp. 322-326).

That hypothesis may be regarded among others gethrays: a) in relation to the researcher’s
psychological experiences — that is, introducetherbasis of individual and subjective cognitivéadahich
are characteristic only for him/her, b) in relatimnresearched persons, derived from their assocttand
¢) in a relation which associates — that is, sysitess — the two abovementioned viewpoints.

An example of the first interpretation may be asgsher taking into account the possible probabilit
of two or more mutually competing hypotheses andritpat his or her disposal similar rules or praced
of their testing — the researcher choosing fromragrthem a hypothesis and a rule. Admittedly, freedd
choice of the rule and the hypothesis is limitedsbyne principles of rationality, but it is impodsilio be
completely eliminated. Hence, a non-rational — sciftye, psychological — factor appears as a measure
belief in the truthfulness of the hypothesis asmss of the rule and the reliability of the reskgnocedure.
A hypothesis burdened with such a psychologicakbed thepsychological hypothesiswhich is probable
or true because of a given person. As a resulisiin, the probability of the hypothesis is ugualanged
— it is increased or diminished (Szaniawski, 1987, 198-202). A hypothesis of that type, or a great
number of them, may — according to Lakatos (1996, 322-326) — be placed in thotective belt of
auxiliary hypothesesaround théhard core of the research program

The second understanding of thsychological hypothesisis connected among others with the
discovery of the reasons of puerperal fever by 2g8ammelweis in 1847. One of the rejected hypothese
had a strictly psychological character. The Huragadoctor supposed that the appearance of thasllime
the maternity ward might have been facilitated égrdr felt by women who heard the sound of the bell
preceding the arrival of the priest with the lastrament (Krajewski, 1998, pp. 94-95).

The third interpretation of thpsychological hypothesess connected with taking into account and
combining into the whole the two abovementionedvpieints. That type of the hypothesis comes intadpeli
as a result of psychological experiences of theairehers and persons who are researched by hier,ooth
of the population the research refers to, for examim An Enquiry Concerning Human Understanding
(Hume 1947). The English extreme empiricist — agithultaneously, a proponent of anti-inductionism —
pointed out that experience, as an instrument sdanech, does not give certain knowledge. He waheof
opinion that empirical procedures, inductive reasgncannot be considered in the light of truth &addity
in the logical sense. That is because of the faat tormal logic cannot constitute a basis legiting
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cognition based on extraspection perceiving theraal world and nature. It is insufficient. Induetiand
the connected reasoning are completely incompatittkelogic.

Considering cause-and-effect relations, Hume wthas “we are ignorant, it is true, of the manmer i
which bodies operate on each other” (Hume, 19745@), and that we are not “able to comprehend any
force or power by which the cause operates, orcampection between it and its supposed effectd(ipi
158). Some repeated event or facts are united bgtasause-and-effect relations because of thietfet
there is just such a kind of inclination in our asnthat is, an inborn associating desire.

Hume writes that that relation experienced by ourdn‘this customary transition of the imagination
from one object to its usual attendant, is theisenit or impression from which we form the idegofver
or necessary connection” (ibid, p. 159). Thus,shefithe opinion that the cause-and-effect relaigosolely
a psychological hypothesisthat is, in that casdanductive reasoning including generalization which,
admittedly, is referred to reality, but its soursenly (a given researcher’s) individual and satiye habit
and a custom resulting from inborn associationdérdeinants (characteristic for all subjects of aegi
population) inducing association of observed caasesresults into cause-and-effect relations.

Thus, it may be supposed thatpotheses establishing cause-and-effect relati@me — according to
Hume —psychological hypothesesletermined by associative properties of the husudnject.Nota benea
current in psychology calledssociationism— which came into being over a century and a hisdfr dhe
publication of Hume’'dreatise of Human Natur@ 740) andAn Enquiry Concerning Human Understanding
(1748) in England — perceives Hume as its precurBous, an extraspective view referring to causi-an
effect phenomena ispsychological hypothesisvhich can be neither rejected, nor proved, sintehbeyond
human cognitive abilitiesagnosticismn).

Concluding the above part of the paper, it may died that thesychological hypothesidased on

premises of inductive character is an explanatiod, aimultaneously, a prediction based on immanent
subject-related and subjective associational meshen

h) Individual and general hypothesis and phenomeneaccessible to direct observation

The hypothesis may be an individual or a genenapssition.Individual hypotheses— according to
Herbut — perform neither the explanatory nor thedpative function. They are formulated in orderotziain
an answer to a question about some facts (for ebearfyphat is the distance between the Moon and the
Earth?” (Herbut, 2003, p. 487). An example of ttyge of hypothesis is also the Pythagoreans’ vidwo w
first supposed that the Earth is concave or conaes, later that it is round and has the shape sifhere.
The last hypothesis was confirmed by sailors —tgitesmoverers — and became a registering law,easfic
law.

Herbut's view is, however, disputable, becausesitralatively easy to find an example of the
individual hypothesis of explanatory (nomotetic) character. It is, amartiger things, a statement that the
axis of the Earth circumscribes the side of theecdthis has been assumed to explain backward maxteme
of equinoctial points (Ajdukiewicz, 1985, p. 30Hence, contrary to Herbut's statements (2003, g3- 4
488), theindividual hypothesis performs the explanatory function (it may be trdede adeep hypothesis
in spite of the fact that it does not perform adizive function.

On the other hand, an example of tipeneral hypothesis(that is, of theempirically general
hypothesig is a statement pointing out that particles ofheatectrolyte dissolve in solutions into ions
(because electrolytic dissociation takes placeg Aypothesis of that type has a “law generatingiratter,
meaning that its full confirmation leads to theabdishment of aegistering law — that is, ascientific law.

In the last two examples — concerning gfemeral hypothesisand thandividual hypothesis— we are
dealing with an explanation, which has not beeretbasn data resulting directly from experience. They
simultaneously constitute examples of teep hypothesis
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Besides hypotheses referring directly to factstehae also distinguished hypotheses of qualitative
character, concerning hidden reasons and intereghamisms of phenomena, which are inaccessible to
direct observation. These ateep hypothesesTheir name comes from the fact that they refehéo“depth”
of reality, the essence of processes, which arerigalfy cognized. An example in that respect maythe
cognitive activity of Isaac Newton, who explaindte tphenomenon of the rainbow by pointing out the
complex character of white light. This also refénsthe hypothesis pointing out that light consists
crosswise waving — initially it was supposed thateisults from qualities of ether, and then, thatiks
Maxwell, from the influence of the electromagnefield, which enabled scientists to explain the
phenomenon of diffraction of light, interferenceglarization, etc. It was also explained that soumd
connected with longitudinal waving of air (or anatlatmosphere), which enabled also the explanafi@n
number of phenomena connected with its travellingias explained also that heat results from iagrthe
massive movement of molecules, enabling the exptanaf thermal expansion, thermal conduction, and
many other phenomena. There are many more exawipleat type (Krajewski, 1998, pp. 101-103).

i) Birth of hypothesis, context of scientific disceery and context of justification

The formulation of a hypothesis is a creative ps3c It is not subject to any rules, canons or
regulations. All ideas are permissible — those cWhire seemingly the most fantastical and unexgdetal
to the solution of the problem. The process of tawaaof the hypothesis, especially of the deep améar
removed from the process of logical reasonings based on intuition and constitutes a result péeuliar
illumination illuminating the dark space of cogoiti However, it is based also on great knowledgk an
experience connected with the researched fielditamgppens — as was proclaimed by Louis Pasteuny- o
to properly prepared minds (ibid, p. 148).

Such may be dypothetical context of scientific discovery— that is, the context preceding and
inspiring thebirth of the hypothesis which may be assumed on the basis of little gueadata, or intuitive
and even non-rational premises. On the other hied;ontext of justification of the hypotheseqthat is,
the theoretical foundation of its sense) must hetlst rational and consistent from logical, metbtmhical,
and content-related viewpoints. Formulation of sadontext is accompanied by a strictly formal prhae.
Just from that viewpoint — as well as from the \pewnt of cognitive assumptions — that context, & as
the very hypothesis (its predictive and explanatpralities) are evaluated.

That context may include — and (as Krajewski ré&sslausually does include — various additional
assumptions constituting thebdckground” of a given hypothesis, which Popper callackground
knowledge(ibid., p. 129; Popper 1992, p. 100).

As Kamiaski writes after M. R. Cohen and Ernest Nagetation of the context of justification of
the hypothesisshould take into account the following rules ohdoct:

First — sufficient autonomy and order should bentaéned. This means that the principles of proper
autonomy of justification and its independence frother fields of cognition, as well as of methotlica
character and accuracy connected with rules ofwttrathd precision of the language, should be observ

Second — it is necessary to look for the most fimamises in a given scientific branch and usenthe
as the basis. In empirical sciences those premigbich are specific to them, can only be constantly
controlled results of observation or reliable evick2 You should not refer to authorities treatedh&slible
or the final criteria for deciding, in spite of tli@ct that it is appropriate to take into accoupin®mns of
authoritative persons — rationally recognized etgpeKamiski emphasizes that during recognition —
confirmation of statements — having absolute tiasntuition and, especially referring to so-callbdlf-
obvious facts — may be dangerous. That is becauskerctual intuition must be rationally prepareda
proper way, concern the proper object, and alsd brisubject to indirect control by rules of thedaage.

Third — impartiality (objectivity, disinteresteds®e independence from ideas assumed in advance) and
versatility, i.e. readiness for taking into accoahtsensible possibilities in the procedure of@ding ratios,
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should be maintained. In the last case, it is houtbeing influenced by scepticizm treated asirciple,
but about an attitude, which is helpful for remayipossible mistakes or shortcomings in the prooéss
justification and creation of science and of wiaggnknowledge. Kaniski adds that logical certainty — that
is, reliability and irrefutability — are rarely d@eled. However, this is always about epistemoldgiegaainty

— that is, providing logically valuable argumentssaring justifiability of assumed hypotheses in the
strongest possible way. The process of systemgtstmements should be mainly aimed at making tjrec
justified propositions as few as possible becaessaning is more easily controlled (Kaski, 1981, pp.
194-195).

i) Working hypothesis from the teleological viewpait

The abovementioned initial suppositions formulaéédhe beginning of the research procedure are
called working (zero, primary, initial, introducing) hypot heses.They have a twofold cognitive aim to
achieve.

First, it is assumed that they serve, in the telgiochl sense, the formulation of tfieal hypothesison
their basis. The latter explains as fully as issgae — or predicts as accurately as is possibp®ssible
future facts. It may be preceded stage hypothesegpartial hypotheses), if a definite research paiogr
provides for it — which is connected with the leaélcomplication of the project and with stage aintgch
are necessary for that reason and indispensabtedbzation of the task. THaal hypothesis— similarly to
particular stage hypotheses- can beverified, confirmed, corroborated, or modified in a way either
strengthening or diminishing itognitive value The optimal diminishment of its cognitive val@adls to its
falsification.

According to Alan Bryman (2004, p. 40@prking hypothesesare hypothetical explanations of the
research question. As a result of testing dataexadhining cases, there are accepted cases corgitimén
hypothesis and there are rejected deviant casesonéitming the hypothetical explanation. The effet
this is a transformation, reformulation, or modifion of the hypothesis, or an explanation baséglyson
confirmed cases, data, and facts. That conceptionld be compared with Chris Gratton and lan J@nes’
suggestions (2005, pp. 26-27, pp. 31-37).

Second, it is possible to aim at tfasification of the existing hypothesis — which assumes, for
example, a positive influence of a pharmaceutimabnsistent with at least one case — right awagcé&ss of
the endeavor aimed at rejection of the hypothedisch allegedly explains the influence of the dimghe
right way, is in a given situation a significanigodtive — and simultaneously practical — achievetnehich
is important from the social viewpoint. It rejeti®e preceding results of the research, pointingaauistake
included in the explanation and predictions. Ipinss possible subsequent empirical inquiries. Harethe
most important result délsification is preventing possible negative health-relatedligsu

A hypothesis or an empirical theory is regardethbssfied only when a repeated event invalidating it
is discoveredréfutation, disproof). In other words — maintains Popper — we actapification only when
a lower-level empirical hypothesis which describash a phenomenon (and then explains it) is forradla
and then verified. The hypothesis of that typealled thefalsifying hypothesis Admittedly, it may be
characterized by a low level of universality, butriust be an inter-subjectively verifiable propisit In
order tofalsify a proposition proclaiming that “all ravens are Bla@n inter-subjectively verifiable (and not
universal) proposition pointing out that a family white ravens lives in the New York Zoo is enough
(Popper, 1977, p. 74-75).

Besides consciously striving, on the one handydoification, confirmation, andcorroboration of a
given hypothesis and, on the other hand, forfatsification, we may alsocheck — that is, test —a
hypothesis. This happens when we do not knologial value— whether it is true or false. As a result of
the undertaken attempt, we decide whether it & drunot.
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Herbut is of the opinion that from the logical wigoint the aim is to derive logical consequencemfr
the tested hypothesis (usually in conjunction wither statements) and to find out if they are ouéalse.
Pointing out at least one false proposition amamgsequences of the hypothesis is callethltsfication. If
all consequences of the hypothesis prove to be itrige proclaimed that the hypothesis has beetified,
confirmed, or corroborated to some degree (Herbut, 1973, p. 488).

Secondly, according to Popper, the hypothesisrimiilated in order to reject it as quickly as pholesi
(falsificationism). From that viewpoint, théaypothesis has a pragmatic and conventional charaet
because it is only a provisional explanation givéntgmporary benefit and advantage doomed to éathat
is, tofalsification — from the outset.

Popper was of the opinion that progress in scialt@s not consist of accumulating experimentally
confirmed results, since he rejectadanulativism as a theory and as a real manifestation of thelclewvesnt
of science. He thought that progress is an effécinealidation — that is falsification — of hitherto
hypotheses. He argued that it consists also oacam them with more daring hypotheses, includiragem
information that has a greateognitive value— for example, with hypotheses explaining varitacds and
regularities which have not been connected sorfar treative way. Hence, he wasanti-cumulativist,
similar to Kuhn (1968), Lakatos (1990 and 1995)inParé (1908 and 1911) and other proponents of
conventionalism or Feyerabend — the main representativeethodological anarchism(1970 and 1979).
He strengthened assumptiondaskificationism with the conception dfallibilism , which is not only about
an endeavor to invalidate the hypothesis empisicdlut also the belief that every scientific theasy
guestionable, uncertain, and unstable. This resuljgxtaposing some hypotheses with others in otde
eliminate them. It requires the constant creatibnew hypotheses, which are an alternative to ¢jected
ones (Kawalec, 2003, pp. 484-485).

k) The hypothetic-deductive procedure in natural siences

Krajewski presents five elements of the hypothdéductive procedure characteristic for proceeding
empirically in natural sciences. These are: a)tifleation of facts requiring explanation, b) forfation of
an explaining hypothesis, c) deriving its empiricahsequences (deduction), d) testing based omatbiss
or experiment — that is, confrontation of thosessmuences with facts, and e) the conclusion: rétogn
(partial confirmation, confirmation, verificatioof the hypothesis or its rejection, falsificatiobid., pp. 92-
93).

Herbut, while proclaiming his opinion on the issoé the hypothesis in empirical sciences
(aposteriorical, inductive, experimental scienceaid especially in natural sciences, confirms that
contemporarily there are creatddw-generating’ hypotheses that is, hypotheses in the form of general
propositions (that is, general hypotheses andyahdaseempirically general hypotheseldescribing some
regularities of states of affairse-g. proclaiming that planets are in elliptical orbithey gain the status of
natural laws if they are confirmed strongly enou§mometimes hypotheses are also formulated about
individual states of affairgr{dividual hypotheseg. After their confirmation they transform into indlual
empirical propositions €.g.that there exists the planet Neptune.

The general empirical hypothesisn natural sciences should meet four conditionsit ahould be
consistent with the empirical propositions conéitiiy the basis on which it has been formulatedt $hould
be harmonious with theoretical knowledge which &lasady been achieved in a given field, c) it rmattbe
semantically empty; that is, it must have conterriching a given field of knowledge, and d) it mumt
basically verifiable (Herbut, 2003, p. 487).

Nota benethat last condition — contrary to what is procladvby Herbut — cannot be met in all cases.
Hence, only the small quantifier is applicable. Fo@ample, in natural sciences — and especially in
cosmogony — hypotheses are formulated concernagelinning and the possible end of the universth B
in the first and the second case hypotheses mape@basically verifiable”. This does not mean that
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should not strive for testing them. However, in tlase in question — as well as probably in mangrst(for
example in the field of anthropogenesis) — theialftestification will not take place.

To the conditions for thgeneral empirical hypothesiswhich have been mentioned above by Herbut,
Krajewski adds two more. He points out that sudtypothesis should also be: a) simple, if it is gues
(being aware of the fact that there are variougma of simplicity, and b) heuristically inspirinthat is, its
explanatory and predictive power should be as greg@issible — it should explain and predict asynfiacts
as its possible (Krajewski, 1998, p.141).

Herbut while characterizing the mafanctions of the empirical hypothesis in natural siences
points out its explanatory and predictive propsrtiehe first kind are based on other theoreticappsitions
which have been already assumed; that is, on addltassumptions, which — as pointed out aboveppéto
(and later Krajewski) calls thebackground” or the ‘background knowledgé of a given hypothesis. The
hypothesis, which has such properties explains dacts (or laws of a lower level) which have notbhe
explained yet or provides an explanation whichiffeent from the hitherto assumed one. On the rothe
hand, the predictive function refers to predictivayv facts or truths.

As we can guess, Herbut does not talk in that abeat functions of hypotheses in empirical sciences
but first of all aboufunctions of the general hypothesis in natural screees(l emphasize general), since
this is the only one which has both explanatory piratlictive properties, unlike thedividual hypotheses
discussed above (Herbut, 2003, p. 48¥9ta bene the division of functions of hypotheses proposgd
Herbut is senseless, especially when their expbayditinctions are closely connected with the priaii;
and prediction is a necessary element of the eaptamof facts that have come into being in nature.

3. Hypothesis in the humanities

The hypothesis in the humanities has a wider rafggiestions than in natural science. Hence, it has
greater exploratory abilities (including those cemming nature). However, on principle they exclude
empirical cognition connected with natural sciences

Considering the issue of the hypothesis in the mities, it is possible to distinguish in their fiel
such disciplines which in their specialized metHodi@s do not take into account any methods of dogbi
character (like general history or philosophy) dhdse disciplines which refer to them (like soctlp
psychology, pedagogy, political science, econommg athers) introducing such exploratory instruments
which are specific to them — and not to naturadrsoes — as surveys, interviews, and participargrebson.
The humanities may — and sometimes even must +tefampirical data from the field of natural saies,
but they do so in an indirect way, for example Jgguphy of nature, philosophy of cosmos, philosophy
man, and philosophy of biology.

Hence a wider range of questions and connectedm tpty inspirations, as well as a broader variety
of possible answers creating cognitive materialessary in the process of explaining and predictang,
justified there.

The hypothesis includes provisional answers not tmthe question of “why?” but also the questions
“when?”, “where?”, “how?”, etc.

The procedure desting (checking)the hypothesis is also understood more broadllggrhumanities.
Herbut points out that, for example, from a hypetbef historiographic character it is sometimessgde
to derive only “weakened” consequences Hif then usuallyB) or implications that are not perceptive
propositions. In the humanities inquiries haveatgreater or lesser degree, hermeneutic char&atethat
account, the hypothesis is entangled in a so-cdledmeneutical circle”. A historian exploring some
selected event from the past has some “pre-undelisgl of it. This may be transformed into a hypestis
gradually, by mutually conditioned and alternatengivities, that is, by widening source informatiand
clarifying the initial intuition.
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We are dealing with a reliable historical hypoteeshly when the researcher has studied source
materials that are accessible in a given time aaad¢@nnected with the issue taken up and when haohg
found any solution — she/he formulates his/her pwaposal. This has the status of the hypothesititig
confirmed or invalidated by new historical sourcAfter its full confirmation the hypothesis becomes
proposition describing some fact from the past fider2003, p. 488).

The issue of the philosophical hypothesis is brpdiicussed by Mieczystaw Albert #piec. He calls
it the metaphysical hypothesisand maintains that it is a predicative propositiomot proved as necessarily
true in a given philosophical system. Putting faidva metaphysical hypothesis is one of the waygafa of
secondary character) of explaining some statepeoaksses of the really existing reality 4giec, 2003, p.
448).

Metaphysics (a polysemous notion) may be undersitodd relation to the hypothesis as explanation
of — and, simultaneously, prediction about — thegsptal world (the finite, material, natural, inditesensual,
empirically accessible, aposteriorical, empiricalrauctive, accidental being) by referring to ttantext of
justification transcending the physical world.

An example in that respect is an Aristotelian hipgsts concerning the existence of the First Mover o
the First Cause — in other words, God-Mind; thatGed justifying functioning of nature, of the whol
universe. According to assumptions by the authotMdtaphysics” — that is, on the basis of evideonte
cosmological, extraspective character, on the baistensual reception of closer or more distantineaton
the basis of data concerning cosmos — God surédyseristotle maintained, like all earlier phitghers-
naturalists, that matter is in continuous and etiemmotion. If matter is in motion, the whole unigeris in
motion too. Hence, there must exist the First Mptlee perfect being of divine character. Aristatided
moreover that the functioning of nature is alsoeblagn cause-and-effect relations, that there eaistsain
of causes influencing each other and of the coedesults. Hence, there must exist and surely exiss
the First Cause; that is, the perfect being ofrgivgualities (Aristotle, 1983, p. 314 and 317; €oscz,
1999, pp. 13-38, 2012, pp. 91-92).

However, a typical inductive reasoning does nottplace in that case, since the very process of
concluding — Aristotle’s final conclusion — is rogically justified; that is, the fact that in naguthere exist
movement and cause-and-effect relations does stityjuhe conclusion that there exist the God-Mozed
the God-Cause preceding and initiating that movénierihat case we are dealing, among other thiwgh,
an ungrounded extrapolation, with a logical mistakih a badly applied logical syllogism. The cotitef
justification, based on cosmological (as well athaypological) arguments is insufficient in thaspect
(Kosiewicz, 1999, pp. 13-38).

On the other hand, we may suppose that a hypotbesizerning such a God'’s existence is justified.
However, its logical value — that is truth or falsi cannot be checked in any empirical or non-eicedi
way. It can be neither confirmed nor rejecteds lametaphysical hypothesisbecause grounds for sensual
and natural facts are sought in an abstract widdted beyond physical sensations — that is, itaphg/sics,
in something which is not a physical being and Wwhigfers to phenomena, to the physical world.

That metaphysics is accessible only through inteiitand simultaneously direct non-empirical
cognition — that is, without an intermediate stadagsed on experience and induction. This meansittieat
impossible to pronounce anything about the metdphalysabstract, apriorical, ideal, spiritual, digiteing
on the basis of sensual receptors since it is attesonly through variously interpreted, describadd
defined intuition.

Hence, Aristotle’s conclusion concerning the exiseeof God and his creative qualities is only an
intellectual intuition, deductive-hypothetic reabay ametaphysical hypothesisand not ascertainment and
confirmation of the existence of real and simultaneously superabreality.

The metaphysical hypothesisnay be considered in a different way to how itriesented by Kapiec
in his statement on that issue g§iec, 2003, pp. 488-499). Namely, the notion of tapéiysics” means —
according to the Lublin School and its proponeassyvell as Ajdukiewicz and others — means the sasne
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ontology or the theory of being, the science ohfet that is, as a matter of fact, the philosophigaing.
For that reason, thmetaphysical hypothesiss understood as a hypothesis concerning the lmeingidered
only from the viewpoint of philosophy — that is,arphilosophical context of justification, sincetapghysics
(similarly to ontology, etc.) is treated solelyabranch of philosophy. Thus, in that case we agding with
a statement on reality, on facts formulated orbiss of theyeneral hypothesis

Hence, thanetaphysical hypothesesnay be divided into the hypotheses concerningl ideimgs and
the hypotheses concerning material beings.

In the first case, it is possible to distinguismaamg others, between the Aristotelian interpretatind
the Platonic interpretation. The metaphysical higpsis according to Aristotle has been discussegteabo
The first subject of cognition (according to théeipretation of the philosopher from Stagyra) isurg and
reflection on it leads to hypothetic explaining gmekdicting rooted in the being external in itsatin
towards nature — that is, in the supernatural being

On the other hand, Plato’s cosmology is focused &@f all on the ideal world, which it regards bs t
only real one. Nature is to constitute the secontlaing, miserable reflection — shadows — of efddeas.
This is explained bynetaphysical hypothesegerceiving the Demiurge, eternal ideas and mattgeasons
of the origin of the primarily perfect natural war(then undergoing degradation) (Plato, 1986, p. 41
Kosiewicz, 2012). In Aristotle’'s case, himetaphysical hypothesesare suspended between Earth and
heaven as a result of aposteriorical inspiration. tBe other hand, in Plato’s writingsetaphysical
hypothesesare suspended between heaven and Earth — they iobondeing as a result of apriorical
inspiration.

The other type — that is, the hypothesis conceraamgsually perceived beings, is metaphysical in the

sense that it admittedly refers to nature, but éhahilosopher who formulates it does not use Jdendiming

at its confirmation, rejection, or modification mpirical research concerning nature, since conteanpo
philosophy, including philosophy of nature, abstaim a principled way from methodologies of spezé
empirical sciences as such, and especially of segeon nature and biological sciences. This retemature

in an indirect way — only on the basis of achievets®f particular empirical sciences. It does rast\cout
strictly physical research. It creates hypothesdsch go beyond empirical and physical data. Heiice,
formulatesmetaphysical hypotheses

Themetaphysical hypothesigliscussed above has been regarded from a twofeldpaint. Firstly, it
was treated as an explanation (of nomotetic andotamital character) and a prediction concerningoues
and manifold aspects of facts regarded from thelogical viewpoint. Secondly, it was regarded as an
intellectual intuition referring in its contexts jofstification to the supernatural, abstract, afehl world.

Hence, it is worth pointing out — taking into acnobuhe first interpretation — some difficulties in
classifying that hypothesis. On the one hand, i i@ assumed that a hypothesis, which in its corgex
justification refers only to animate or inanimatature is not anetaphysical hypothesigleaving nature
aside) but amaterialistic hypothesis That standpoint seems to be justified when iagsumed that the
notion of matter as such results from empiricalnitign, that it refers to specific, sensually péved,
various and manifold (in quantitative and qualitatsense) facts and phenomena.

On the other hand, it may be assumed that matteu@s does not exist at all, that it is possible to
perceive only single or collective beings of a ¢gear lesser degree of complexity, of organic and-
organic qualities. Each of those beings has its awdividual — and, possibly, species-specific feasu
distinguishing it from others. This is one of theasons for maintaining that tineaterialistic hypothesis
assuming the existence of matter is, as a mattcofametaphysical hypothesisbecause matter is only a
notion, an abstraction — that is, a being whichsdwa exist in the sensual sense.

Independent of the above digression, it should bented out thatmetaphysical hypotheses
functioning on philosophical foundations concern only ontology but also other branches of phildsop
All explanations appearing in them have a solelyapieysical character — they either refer indirettly
empirical research, or exclude them on principle.
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For example, in the field of axiology various padgties are considered concerning the source of
values. Those explanations are solely hypothetics fiefers to, among others, objectivism (objectivg, in
the meaning of Platonic existence of values), usalesm (universale.g, in the meaning of Platonic
existence of values), subjectivism (assuming, anmathgrs, that the human subject is the source lokss
relativism (pointing out that values are relativel @lependent on many factors), relationism (assyithiat
values have social character and are born in huglations, configurations, connections).

On the other hand, in epistemology there are varistandpoints pointing out the cognitive
possibilities, sources of knowledge and wisdom.yThave hypothetic character. For example, Immanuel
Kant maintains on the grounds of transcendentathatiss that time and space have strictly subjectiv
individual qualities. Thametaphysical hypothesif gnoseological character has a well-developedesdn
of justification included irCritique of Pure ReasofKant, 1986, pp. 95, 107-108, 109, 111, 115; Koekig,
2012). Admittedly, this refers to space and timéjol are physically and empirically perceived im a
observable and measurable way — as well as expedein a common-sense way — but, nevertheless that
hypothesis has a typically metaphysical charadteat is because of the fact that it refers to tstract and
non-physical being, which is definable neither lyanior as the whole. In that sense, Kant's stateénoé
apriorical qualities of space and time is a hypsithéased on intellectual intuition in the strittesnse of
the word (regarding the source of inspiration) drain that viewpoint, it is anetaphysical hypothesis

In ethics there is also a domination of explanaiofihypothetical characteg,g.the groundwork of
the metaphysics of morals in Kant's philosophy (1,91984). Kant points out that the source of morad
the “starlit sky” — the noumenal world (which ismphenomenal and metaphysically inaccessible foram
senses). The context of justification is based ssumptions and a method characteristic for philowah
intellectual intuition.

Similar examples may be quoted by referring to otivanches of philosophy — that is, to aesthetics,
social philosophy, or philosophical anthropologyl éxplanations and predictions (concerning forragke
social changes or the aim and the end of the huimdiskdevelopment in Aurelius Augustine’'s (1977)
philosophy have hypothetical character. Thus, ie ttase of philosophy we are also dealing with
hypothetism, but understood differently than in Rafs case.

In the field of the discussed, branch thinkers wilt aim at empirical falsification of their viewsut
they will rather assume, like Kant or Hegel didatthheir hypotheses — explanations and the cormecte
predictions — are true pieces of reasoning not ontje context of a given theory, but also in toatext of
the whole speculative philosophical system (Hegebssiderations concerning natural and supernatural
reality or Kant's statements referring to the pheanal and the noumenal world may serve as examples)
However, the history of philosophy presents evigefar philosophical defeats — that is, for failuis
hypotheses, theories, circles, schools, currettsEeerything suggests that this trend — and, kamaously,

a property of philosophy — will remain. Thus, oe tjrounds of philosophical studies, there alsotfanqas

it seems, in a more consistent wéypothetism, falsificationism and fallibilism , but their source is — in
contrast with Popper's case — cognitive activity nain-empirical (and — in that sense — metaphysical)
character with the basis constituted bymataphysical hypothesis It may even be assumed that the
outstanding — and innovative in their time — viewfs Popper in the fields of philosophy of science,
methodology, and science studies connected witlralagciences (which have been criticized manygime
various and more or less justified ways) turn autbe the most appropriatsig¢!) when referred to
philosophy as such and to those of the humanitib&sh completely or partly give up empirical cogmit as
the basis of the specialized methodology of thesearch. History of philosophy points out thathbsis of

all theories is constituted by hypotheses, whichthi@ course of the historical process are submiibed
quicker or slower, but constantly progressifadgification. Falsification is necessary for at least two
reasons:

1.As a necessary factor of further philosophicahatgti Without partial negation and, simultaneously,
modification or complete rejection of existing viewthere is no development of the history of
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philosophy as such. If that phenomenon, which npaent and universal on philosophical grounds
and simultaneously constitutes a categorical imjp&sawere absent — and views of contemporary or
past thinkers were not rejected — then the histgraf philosophy would stop, for example, on the
level of conceptions and thoughts of Thales fronteMs or, finally, with Hegel's genial work. They
were to constitute, in his opinion, the final effet self-realization and self-affirmation of Minexr's
owl, flying only at dusk and ascending to the ab®olabstraction. That was to be the end of the
development of philosophy as such (Hegel, 1963;id¢asz, 2004b, pp. 3-15; Kosiewicz, 2006, pp.
90-101). However, philosophy, as it soon turned did not finish its flight. Hegel's work did not
prove to be its end.

2.As a testimony to content-related or formal misgakeluded in theoretical considerations (based on
hypotheses). Philosophical activity continues andspite of growing activity in the field, it is isa
that it is in a permanent crisis. That crisis istja testimony to constant, inseparable, and nagess
falsification. That phenomenon is by no means objectivisatiotleotlopment of philosophy as such
— that is, aiming at the absolute abstraction¢dtsstant improvement. Progressfatsification — and
philosophical activity, which is inseparably conteetwith it as its reason and effect — is only the
legitimization of constant striving for describingxplaining, and predicting, for achieving as much
knowledge as possible. It is not, however, the sasneal improvement, deepening, and evolutionary
development of philosophy.

We are dealing, first of all, with the growth ofildsophical activity, as is testified by its hidtoty,
which is simultaneously a context justifying andeatifying its constant crisis, its permanéalsification
and the necessity of maintaining a science ganmatig, a philosophy game — which is constantlyeymr
less consciously played by philosophers. On itgesighat is, in the field of philosophy) there camsly
appear new explanations, hypotheses and theohey.téke part for a longer or shorter time in tbgrative
game and are eliminated to make room for new swiati based on contexts of justification, which are
(currently, but not universally) more convincing.h#h a mistake, a shortcoming, or an incoherence is
noticed in them, they are submitted to degradatilet)ine, and rejection (conditions of sense — ifabf
preservation — of philosophical views are discussethe next paragraph). A phenomenonfaifibilism
takes place, which is connected witlisification, but concerns non-empirical (apriorical) hypotlseaad
theories — in contrast with the model-like Popparfecusing its attention on data from the fieldnetural
sciences.

Krapiec is of the opinion thametaphysical hypothesegthat is, such propositions which are not
proved as necessarily true) may be recognized marde&ally sensible when they: a) are internallypno
contradictory propositions, b) explaiand predict — my interjectigrsome real facts which have not been
explained so far, c) are not contradictory to ot@positions belonging to the system of metaplsysaad
d) are coherent with the philosophical system alidafgap in the system of metaphysidbat is, in
philosophy of being — my interjectijon

The Lublin philosopher supplements his opinion binpng out that it is not necessary for hypotheses
to meet all the abovementioned conditions. For gtaninternal contradiction is in Hegel's philosdagai
and metaphysical system a bearer of truth and itatest the basis of a holistically understood tlyeair
truth.

Metaphysical hypothesesare more or less probable and the level of thesbability depends on
meeting a greater and greater number of the abow@ned conditions. Less probable hypotheses aseth
which do not meet the last condition, that is, tHeynot fill a gap in the metaphysical system. &#intiation
of metaphysical hypothesesf various levels of probability makes it possitdeperceive weak points in the
metaphysical system and to improve it4piec, 2003, p. 489).

Nota bene the level of probability of metaphysical hypotegsof philosophical provenance is
something different toprobabilistic hypothesesin the humanities, which apply in their specialized
methodologies' empirical methods.

2012 « VOLUME LVI 97



PHYSICAL CULTURE AND SPORT. STUDIES AND RESEAR(

Probabilistic hypothesesplay an important role not only in contemporaryunak sciences, but also in
social sciences, where general and categoricabpitigns ascribing a definite property to all elernseof a
given set are rare. What is characteristic for tlaeenpropositions concerning frequency of a giveality in
a given set, that is, probabilistic propositiongeit if the probability of a given event is very ige.q.99%
— it is not certain, there is no guarantee thatethent will take place. And vice versa — rare eveald take
place in reality.

Sociological, economical, and demographical lawgallg have statistical (empirical) character).
Hence, predictions (hypotheses), which are basdbean have probabilistic qualities. This is alsamected
with a high complexity of social processes, withmaumous factors interfering with their course. M@
laws, which are formulated in the area of soci&@msmes, usually concern idealizing models and tiaaybe
— but with great caution and after various speaffans and revisions — applied in practice. Thigrie of the
reasons whyprobabilistic hypothesesfrom the field of social sciences (the humanitias) unfortunately
rather unreliable (Krajewski, 1998, p. 189).

Conclusion

The presented text consists of two basic parts. fireeincludes reminiscences and the associated
methodological resentment. The second presentsi@ panorama of standpoints concerning functions and
kinds of hypotheses, their role and significanceontemporary research programs of a formal, eogiri
(connected with natural sciences and biology), dmmnanities nature. Sketchy and encyclopaedic
interpretations, presented in the context of comtaress by the author of the presented paper, tlgereb
dominate.

The aim of the first part was to draw attentiorstine methodological mistakes which often appear
and which have become commonplace in some acadeitiecis to such a degree that some intervention and
postulatory correction, referring to Polish and ¥¥es methodological literature, is advisable. Those
shortcomings are connected, among others, witkttheture of the scientific work, with the formutat and
application of hypotheses, with relationships bemvethe general methodology and specialized
methodologies, kinds, and types of research woitf) veliability of information on sources of creai
information, as well with the category of verifitat in its relation, on the one hand, to confirrmatand
corroboration and, on the other hand, to testinggcking, falsification, and terms close in meartm¢he last
one.

The abovementioned resentment results, first off@in the fact that the authors mentioned in the
first part usually insist on erroneous solutionsgatinga priori, without becoming acquainted with the
literature on the subject or making attempts tolarpor initiate a methodological argument refegrito
sources and studies. That resentment is signifieambng others, in the causal sense — that isubea the
fact that, first, it justifies and substantiatee theed for a statement presenting controversiatigus in a
content-related and formal way. Second, becauswsh@ such (that is, cognitive-emotional) introtior,
the whole argument — not only in the first, butoals the second part — is much more interestings It
saturated with authenticity. Many readers knowfteres mentioned and their — sometimes too ingouci
(sometimes not very reliable) — attitudes to imaottissues from the field of research methodss Hlso
interesting to consider why the people referreanttke mistakes. Hence, it is also advisable to ok
wider methodological context of justification (inded in the much longer second part) dedicateetoaps
the most thorough characteristics of the hypothiesike literature on the subject, which is avdéaio the
author. Without presentation of the controversalis in the first part, the second part, more itapbfrom
the methodological viewpoint, might be omitted byomsiderable proportion of readers.
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