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Introduction

The paradox of our times lies in the fact that
many of our professional activities demand higher
and higher motor competence, while at the same
time the lowering of its level among various coun-
tries’ societies can be observed. Human beings,
when creating the modern civilization which
released them from performing hectic physical
loads, apparently did not notice that operating
technical devices, which do the work for him,
requires a high level of motor abilities, and parti-
cularly co-ordination abilities. This depends much
on the efficient functioning of the central nervous
system. The system has
been developed thanks to

the performance of move- ) 006
ments, which many inha- &
bitants of our globe try to 00°

abstain from. The grow-
ing inconsistency of the
two tendencies must find
an eventual solution: either
the human will take up the
efforts of motor education,
or an increasing number of
disabled people will req-
uire physiotherapeutic
treatment. Within this
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monstrated the outstanding importance of mo-
vement—human life commences with it and comes
to an end with it. An entire ocean is created bet-
ween the very first movement and the last one. The
more active the lifestyle and the longer the human
life, the bigger the ocean. A. Schopenhauer ex-
pressed a similar thought earlier: ““ Life consists of
movement and movement is its essence”. It is quite
possible that the great philosopher of the ancient
times - Aristotle-served as an example when for-
mulating the meaning of movement. He himself
expressed the relationship between life and move-
ment very briefly: “Movement s life”.

of movement

14
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1. Development in ontogenesis

2. Teaching and improvement of
movement technique

3. Movement as a means of locomotion

4. Movement for health

context, the theory and 1
practice in the science of
movement/kinetics will
become extremely rele-

vant.

About the meaning of
movement in human
life.

The orthopaedist A.
Senger has defined the
meaning of human activity
in a very synthetic way:
“Movement is life - life is

Social

| Man + Movement = LIFE |

(traditions, sociological,
standards, system of
education)

Biomechanical

movement.” (Fig.1) In this
brief definition he has de-

Figure 1. Movement sciences (kinesiology) in human life and a selection of
development. (Starosta, 2001)
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The entire creative and reproductive activity,
independently of its character — whether pro-
ductive, professional, artistic, daily or sporting
(Fig.2)—is always manifested through movement!
Movement occurs also in situations where its
external forms of manifestation are less visible, that
is, during breathing, blood circulation, metabolism,
digestion, etc. Movement accounts for the universal
aspect of every living organism! Without this aspect
there is no life! Movement is indispensable for:
relocating, expressing emotions, creating and for
every other activity (Fig.3).

A short history of the science dealing with
movement.

his work he demonstrated experimentally that
muscle contractions are formed due to movement
impulses, which run along the nerves. Also,
Leonardo da Vinci (1452-1519), one of the grea-
test scientists of Renaissance times became inte-
rested in selected issues related to movement. He
was one of the first who attempted to solve the
problem of subordinating the human body to the
rules of mechanics. An important role in the studies
on kinetics was also played by a natural scientist,
mathematician and doctor G. A. Borelli who con-
ducted research studies on the classification of the
locomotion movements of animals and humans, as
well as on the location of the center of gravity in the

body (Donski, 1963;

Meinel, 1962; 1967). One

should also mention the or-

Daily activity

Movements in recreation |

thopaedist H. Bayer, who

Professional activity

Movements in rehabilitation |

formulated the so-called

|Movements in school sport \

Movements in playing
musical instruments

Human
Kinesiology
(Kinanthropology)

Movements in expression | v

theory of kinetic chains.

Movements in high-level sport |

The theory was developed

then by D. Schmidt

Movements in extreme situations
(e.g. Alpinism, Himalaism)

(Meinel, 1967). One of the

first investigations, which
dealt with the fundamentals

of emotions

Movements for maximal human results
(e.g. anthropomaximology)

of the development of mo-

Movements in tourism

vement abilities was carried

Movements in dance

Movements as body language - kinesics
(e.g. movement theatre)

outby R. S. Woodworth at

Figure 2. Different kinds of movements in human life as elements of human

kinesiology. (Starosta, 2001)
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Figure 3. Self-expression as a sphere of physical activity
experience. (Hoffman & Harris: Introduction to
Kinesiology, 2000)

A long time ago movement and its aspects were
dealt with. The first discoveries related to the
essence of movement are associated with the name
of the Roman doctor — Galen (129-199 A.D.). In

the end of the 19™ century.
He sought the basic prin-
ciples which ruled the per-
formance of brisk mo-
vements of the arm and
hand (Osinski, 2000). The discoveries of E. L.
Thorndike (1914) also had a crucial impact on the
development of new trends in the research studies.
They dealt with the processes which were the roots
of the phenomenon of learning and of other
behaviors. He defined the substance of the rela-
tionship that exists between the reward and the
motivation to repeat exercises. He was the pioneer
of research concerning individual differentiation of
results of people who take exercise.

Some consider Aristotle as the father of science
on movements (Celikovsky, 1987), others
(Renson, 1999) mention N. Dally - the author of
the first course-book entitled “Cinesiologie” pub-
lished in 1857 as the father of this science. How-
ever, the scientific definition of movement became
possible only in the 20" century. A lot of novelty
was introduced into the knowledge on the essence
of movement by N. A. Bernstein (1897-1966)
with his fundamental works entitled: ““On Building
Movement” (1947), “An Outline of Physiology of
Movement and Physiology of Activity” (1966), and
then “On Agility and its Development™ (1991). His
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work was much ahead of the times in which the
author lived. That is why it actually became re-
cognized worldwide only after many years, and the
versatile scientist N. Bernstein (he graduated from
three faculties) was recognized as one of the foun-
ders of the contemporary science dealing with
movement, and one of the outstanding 20" century
researchers who investigated the brain.

Many new findings were introduced into the
science on movement by K. Meinel, who worked
out a synthesis of the hitherto existing scientific
output in the field of human kinetics. The fruit of his
many years’ efforts was the work “Bewegungs-
lehre” or “The Teaching of Movement” published
in Berlin in 1962 (40 years ago). K. Meinel has
supplemented this laconic title with a slightly longer
subtitle: “The Attempt to Form Theories of Sport
Movements in Pedagogical Aspects”. The work of
K. Meinel was translated in 6 countries, first in
Poland (1967). The work presented an enormous
and yet little penetrated area of the various
manifestations of human kinetics. In the synthesis
mentioned above, K. Meinel turned out to be an
extremely versatile scientist who, despite a huma-
nistic education, was able to handle other scientific
disciplines. His work was full of texts that appeared
in publications of other outstanding scientists (I. P.
Pavlov; N. A. Bernstein, 1947; 1966; 1991; 1. M.
Sjetshenov; P. K. Anochin et al.).

Calendar of selected most important facts of
movement science development.

Plato (427-347 B.C.) — an opponent of the
sensualism (sensu — impression) according to
which the only source of learning is the sensual
impression ( sensual - recognized through senses).

Aristotle (384-322 B.C.) — “Movement is
life’; the source of learning is the impression
produced by the effect of external organs on the
sensory organs. By some of the authors treated as
the father of science on movement (Celikovsky,
1979). His opinions concerning movement were
based on observation and life experience (Zukow,
Kotelnikova & Siemionov, 1963).

K. Galen (129-199) —a doctor in a school of
gladiators, ascertained that movements are pro-
duced thanks to muscle tone and contractions
produced by impulses running from the brain. He
introduced such notions as: muscle tonus and
antagonistic muscles (Zukow et al., 1963) and
demonstrated experimentally that muscle con-
traction is produced thanks to the movement sti-
mulus running along the nerves. He stated that: . ..
without a nerve there is not a single movement
that could be called optional” (Iwanicki,
1956:20).

Awicenna — Abuta Ibn-Sina (980-1037) —
the author of the Canon of Medicine (1954 in
Russian), studied human muscles; applied physical
exercises for the purposes of curing and con-
sidered them as the main factor of keeping healthy;
elaborated a classification of these exercises; in-
dicated specific properties of various exercises and
the necessity of individualisation in their use (Zukow
etal., 1963:8).

Leonardo da Vinci (1452-1519) — was the
first who attempted to subordinate human body to
the laws of mechanics. Originator of the science on
body movements, that is - dynamic anatomy or
kinesiology, described human gait and drew
attention to the co-ordination of the movements of
the extremities. His Treaty, like other works, was
not published for three centuries (Iwanicki,
1956:22).

R. Descartes (1596-1650) — founded the
basis of the theory of reflexes, demonstrating that
the cause of movement was a definite factor of the
external environment affecting sensory organs. By
this he explained the origins of the only kind of
movement —reflex.

G. A. Borelli (1608-1679) — wrote his first
book on biomechanics On the Locomotion of
Animals in which he presented a classification of
locomotion movements of animals and of humans.
He was the first one to define the centre of the
body’s gravity (Iwanicki, 1954; Donski, 1963;
Zukow et al., 1963; Meinel, 1967).

J. Locke (1632-1704) — “... the entire real
knowledge comes from experience, that is from
the perception of the surrounding environment,
with the aid of sensory organs”.

D. Diderot (1713-1784) — “Impression is
the only of the properties of the translocating
matter”.

M. W. Lomonosow (1711-1765) —the source
of impressions is the impact of external objects on
the sensory organs.

J. B. Lamark (1774-1828) — in his work
Philosophy of Zoology he demonstrated, in a
convincing way, “‘the importance of exercises and
external conditions for the development and
forming of organs” (Iwanicki, 1956:24).

C. Bell (1774-1842) — the author of the Ner-
vous System of the Human Body (1930), disco-
vered that muscles are innervated not only by the
motor nerves, but also by the sensory nerves. He
precisely predicted the importance of the afferent
(sensory) innervation of the muscles as a form of
a connector carrying information to the centers
about occurrences taking place in the peripheries
and which are irrelevant for the correction of im-
pulses heading towards the centers — centripetal.
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N. Dally (1795-1862) — born in France,
author of the first book Cinesiologie (1857), a
study on the human movements and their relations
with education, hygiene and therapy (Renson,
1999).

P. F. Leshaft (1837-1909) — one of the
creators of the science of physical culture and of the
theoretical foundations of physical education and
sport in Russia. He published a work entitled
Foundations of Natural Gymnastics (1874),
which became a foundation of the Theory of
Bodily Exercises, in which he demonstrated the
necessity to select exercises according to the shape
and function of the body. He defined the “alphabet
of movements” of the human body. He also wrote
the Course-book of Physical Education of
School Children (1901) in which he defined: the
aims of bodily exercises, various kinds of exercises
and the body’s balance point. He thought that the
. organism develops and changes under
the influence of the surrounding environment
and as a result of exercising its organs”
(Iwanicki, 1956, 29).

1. M. Sjechenow (1829-1905) — the origi-
nator of the science dealing with the brain’s
functions and with the central nervous system as a
whole. His works were of a crucial importance in
the study of human bodily movements, and for the
first time he investigated and described the
physiological mechanisms of the inhibition
processes in the central nervous system. He also
published a monograph Outline of human wor-
king movements (1901), in which he analyzed
complex working movements of the arms and legs.
He was the creator of the biomechanics of the
working movements. In one of his main works he
stated: “The objective world has existed and will
exist in every man, preceding his thoughts”. He also
introduced the notion of Psychomotorik, “Life
needs to generate will, and the latter produces
actions ; the will shall become then the motive or
purpose, and the movement —the action or means
of achieving the aim. When man performs any
optional movement, it appears in the awareness of
the same movement. Without the will, as a form of
motivation or impulse, movement will become
absolutely thoughtless...” (1952:60). He under-
stood the physiological and psychological meaning
of muscle sensitivity. He surprised many with his
sound statements about the role of movement im-
pressions when steering movements in space and
time; about the synergy of movement, optic and
hearing impressions which he all presented 125
years ago in his work entitled Brain Reflexes
(1952). His statements correspond to modern
knowledge (Farfel, 1975:5-6).

R. S. Woodworth (1899) — conducted sys-
tematic research studies in order to find basic rules
of performing rapid movements of the arm and
hand (Schmidt, 1988).

E. L. Thorndike (1874-1949) — the author of
The Psychology of Learning (1916) defined the
essence of the dependence that exists between the
prize and the tendency to repeat exercises; a
pioneer in research studies conducted on the
individual differentiation of results of people who
exercise.

I. P. Pavlov (1849-1936) — a Nobel prize
winner; his works contributed to the development
of physiology, biological and medical sciences, as
well as of the sciences dealing with physical
exercises and sport training; he created the theory
of conditioned reflexes and physiology of the higher
nerve activity (of the central nervous system).
Pavlov’s conception of an organism as a whole and
of'its unity with the surrounding environment, as
well as his theory about the first and the second
signalling system, constitutes the basis of the theory
and the practice of physical education and sport.

The outstanding physiologist included free/
optional movements into the conditioned movement
reflexes and all the others to the unconditioned ones
(Farfel, 1975).

N. A. Bernstein (1896-1966) — led to the
integration of movement images with the neuro-
physiological data, and with the neuro-psycho-
logical and biomechanical investigations on the
locomotion movements; he is perceived as one of
the most important brain research workers of the
20" century; he published several monographs,
crucially important for the science of movement:
Basics of the Science of Man'’s Movements
(1926), About Movement Building (1947), An
Outline of Movement Physiology and Activity
Physiology (1966), About Agility and its Deve-
lopment (1991). He developed the rule of feed-
back and introduced the conception of sensorial
correction (Bernstein, 1990).

M. O. Gurewicz & N. Ozierecki — wrote a
monograph Psychomotorika, Moscow 1930.

H. Bayer & D. Schmith — the first one
created and the second one developed the so-
called theory of kinetic chains.

K. Meinel (1898-1973) — published the work
Bewegungslehre (The Teaching of Movement)
(1962), which was translated into 5 languages in 6
countries (Poland 1967; Cuba 1971; Japan 1980;
1991; Brazil 1984; Italy 1984; Argentina 1988).
The author wrote in his comprehensive publication:
”...the hand has been learning from the head, and
the head form the hand.” The objective-sensual
activity has outdistanced the recognition through the
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centuries. The work has been an interdisciplinary
synthesis of the hitherto knowledge on motor
issues; it has presented its tremendous area and
prospects that are particularly important for teac-
hing of movements, focused on everyday activities;
on the exertion of various professions, rehabili-
tation, recreation, physical education and sport. It
is necessary to stress the enormous application
load and the fundamental importance of the work
to nearly all sport disciplines.

Kinesiology (1971) — the international maga-
zine, published in Zagreb in Croatian, from 1996 in
Croatian and English and from 2000 in English
only. Editors-in-Chief (in chronological order): V.
Horvat, M. Mrakovi¢, A. Hosek-Momirovié, D.
Milanovig,.

E. N. Surkov (1984) — Athlete’s Psycho-
motorika (in Russian); he introduced the notions
of simple and complex psycho-motor reaction, of
psycho-motor habits, of psycho-motor tests, of
psycho-motor indexes, and senso-motor reac-
tions.

A. C. Puni (1898-1986) — introduced the no-
tion of “sensorial culture”, the high level of which

ANTHROPOLOGICAL
Anthropokinetics
Anthropomotorik
Anthropomaximology
Human Kinetics
Human Kinesiology
Kinathropology
Kinathropometry
Somatomotorik

SOCIOLOGICAL
Sociokinesiology
Sociokinetics

Human
Kinesiology
(Kinathropology)

OTHERS
Sport Kinetics
Sport Kinesiology
Isokinetics
Kinesics
Technomotorik
Kinesitherapy
Gymnology

can be reached not only through the pedagogical
methods, but also thanks to the activity of the same
competitor who concentrates his conscious efforts
on the development of qualitative sport abilities
(features), including “time feeling” (Surkov,
1984:47). The author of the: Problems of Sport
Psychology (1955), Outlines of Sport Psycho-
logy (1959), Psychology of Physical Education
and Sport (in co-operation with Dzamgarov)
(1979), Psychological Preparation in Inco-
mmensurable Sports (in co-operation with W.
Starosta) (1979), Psychology (1984).

K. Kohl — the author of the work “Zum
Problem der Sensomotorik (“To the Problem of
Sensomotorik™) (1956) (Sensomotorik — based
on sensations/impressions).

W.S. Farfel —an outstanding physiologist; he
has classified movements according to the three
levels of their co-ordination complexity; the author
of methodical-prompt information rule; the author
of: Man s Physiology Course (1941), Movement
Development of School Children (1959), Sport
Physiology (1960), Movements Control in Sport
(1975).

PSYCHOLOGICAL
Psychokinesiology
Psychokinetics
Psychomotorik
Sensokinesiology
Sensomotorik
Neuromotorik

Neurokinesiology

Reflexomotorik

Reflexokinesiolog

BIOLOGICAL
Biokinesiology
Biokinetics
Bionics

Figure 4. Directions of human movement sciences development (human kine-
siology) and its different names. (Starosta, 2001)
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In search of a name for the science dealing
with movement.

The science dealing with movement possesses
a variety of names: starting with kinesiology,
Anthropomotorik, kinanthropology and ending
with Motorik or Psychomotorik (Fig.4). These
are not all names that try to give the most proper
definition for the science dealt with here. Some of
these names have their origins in other, more
general, attempts to define this scientific discipline:
Human Movement Science, Physical Activity
Science, Anthropokinetics (Blahu§, 1999),
Reflexomotorik, Somatomotorik, Sensomoto-
rik, Psychomotorik, Kinesik, Technomotorik,
Motology, Anthropomotorik, Sportmotorik
(Hirtz, Kirchner & Pohlmann, 1994). A long time
ago instead of the notion of physical education the
term ‘human movement’ was proposed, as well as
kinesiology, exercise, sport science, movement
science (Thomas & Nelson, 1990). The number
and variety of names proves how vast was the
interest in this developing scientific discipline and
how many specialists from various fields became
interested in it. This interest was fully justified,
hence the movement science is of universal im-
portance, i.e. it concerns every human being re-
gardless of sex, age, race, occupation, etc. Deve-
loping a new scientific discipline opens an enormous
and little known research area. Thus, it creates
perspectives for long-term interdisciplinary stu-
dies. Moreover, the area is so vast that it provides
opportunities for specialists of nearly all scientific
disciplines.
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Looking for the proper term for movement
science contains an element of rivalry concering the
“super problem’ because everyone has a chance to
find a place for themselves. The more so because
the name given to the science may define a leading
discipline. Therefore, the number of names may
confirm the extensive scope of the topic, as well as
the number of competitors who participate in this
rivalry. In some of the terms proposed human
movement or its combination with the body struc-
ture is stressed (anthropological trend - Anthropo-
motorik, anthropokinetics, kinanthropology, ki-
nanthropometry, Somatomotorik, anthropomaxi-
mology), and in other names psychological mani-
festations are exposed (psychomotor trend -
Sensomotorik, Psychomotorik, Reflexomo-
torik). In 1989 the American Academy of Physical
Education approved the name kinesiology as a
science that deals with all sub-disciplines oriented
to the studying and the use of physical education
(Wuest & Bucher, 1991). However, in Central
European countries, and especially in Germany,
Austria, the Czech Republic, the notion is some-
times related to physiotherapy, functional anatomy,
and medical sciences (Blahus, 1999). The same
year R. Renson (1989) proposed the name of
kinanthropology, claiming that the name had its
origins in the Greek word “kinein” (meaning - to be
in motion), “anthropos” (human being) and “logos”
(science). One may agree with P. Blahus (1999) as
far as the close relationship of these notions with
kinanthropology and kinesiology (Fig. 6) are con-
cerned.

S e
S"Wﬂcultu ral Sphe’

Figure 5. The sphere of scholarly study of physical activity (Hoffinan & Harris, 2000: Introduction to Kinesiology)
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Anthropokinetics
Anthropomotorik
Anthropomaximology
ANTHROPOLOGICAL Human Kinetics
Human Kinesiology
Kinanthropology
Kinanthropometry
Somatomotorik

Psychokinesiology
Psychokinetics
Psychomotorik
Sensokinesiology
Neuromotorik
Neurokinesiology
Reflexomotorik
Reflexokinesiology

PSYCHOLOGICAL

Biokinesiology
Biokinetics
Bionics

BIOLOGICAL

Sociokinesiology
Sociokinetics

SOCIOLOGICAL

Sport Kinetics
Sport Kinesiology
Isokinetics
Kinetics
Technomotorik
Kinesitherapy
Kinetotherapy
Gymnology

OTHERS

Kinesiology of special movements
of particular sport disciplines

Kinesiology of particular sport
disciplines

Individual sports kinesiology
Martial arts kinesiology
Team sports kinesiology

Sport kinesiology

Fundamental and applied kinesiology

HUMAN KINESIOLOGY

Kinesiological:
recreation, rehabilitation, tourism

Figure 6. Directions of human movement sciences development (human kinesiology) and its different names. (Starosta,

2001)

Eventhis briefoutline ofall the names given to
the subject that deals with movement science,
shows how vast the interest in it is on the part of
representatives of nearly all scientific disciplines.
The phenomenon is extremely advantageous, since
all the movement performances of a human being
are unusually abundant and complex, and getting to
know all of their aspects and rules of their develop-
ment requires very versatile and interdisciplinary
studies. Another scientific approach may provide
some explanation to justa fraction of the very vast
and complex problem of human kinetics. It is un-
fortunate that such an approach was the most fre-
quent one in this young scientific discipline.

Out of the many proposed names, kinesiology
seems to be the most adequate one. It is not only
because it stresses the autonomy of this scientific
discipline and because it emphasizes its scientific
status, but also because it defines the subject it
deals with in a very precise and explicit way. The
name has a tradition of 145 years, since in 1857 N.
Dally entitled his book on movement -”’Cinesio-
logie” (Renson, 1999). The term has gradually
started to appear as the name of:

m scientific institutions (i.e. The Institute of Kine-
siology of the Department of Sports of the Univer-

sity in Ljubljana); recently the American Academy
of Physical Education has changed its name to —
the Academy of Kinesiology and Physical Edu-
cation (Jable, 1997);

m scientific associations (Society for Kinesiology —
Belgium, the Croatian Association of Theoretical
and Experimental Kinesiology) (Table 1);

m worldwide scientific journals ( i.e. Acta Kine-
siologiae Universitatis Tartuensis — Estonia; a
journal which has been regularly published since
1971 — Kinesiology - International Journal of
Fundamental and Applied Kinesiology — Zag-
reb; Croatia, Kinesiologia Slovenica publication
of'the Institute of Kinesiology of the Department
of Sports in Ljubljana; Slovenia, Chinesiologia
published in Italy since the year 1982 (Table 2);
m organizational units of sport institutes (i.e. De-
partment of Kinesiology of the Institute of Sports
in Warsaw) (Table 3-4). It is worth mentioning that
the Faculty of Physical Education (Kinesiology) of
the University of Zagreb in Croatia was the host of
so far 3 international scientific conferences entitled
Kinesiology — the Present and the Future (1997),
Kinesiology for the 21*' Century (1999) and Kine-
siology — New Perspectives (2002) with the parti-
cipation of representatives from various countries.

228



Starosta,

W.: DEVELOPMENT OF HUMAN MOVEMENT SCIENCE ...

Kinesiology 34(2002) 2:222-235

Table 1. National and international scientific organisations connected with movement (Starosta, 2001)

Ne Name of organisation Country
1 AUSTRALIAN ASSOCIATION FOR EXERCISE AND

) SPORT SCIENCE [Northfield] | Australia
2. SOCIETY OF KINESIOLOGY (UNIVERSITEIT GENT) Belgium
3. | CZECH KINANTHROPOLOGICAL SOCIETY [Prague, 1993] | Czech Republic
4. UNIONE NAZIONALE CHINESIOLOGIA Italy
5. | INTERNATIONAL ASSOCIATION OF SPORT KINETICS (IASK) [Warsaw, 1990] | Poland
6. INTERNATIONAL SOCIETY FOR THE ADVANCEMENT _ USA

OF KINANTHROPOMETRY (ISAK) [San Diego]

7. | EUROPEAN ISOKINETIC SOCIETY (EIS) [Assenede] | Belgium

Table 2. National and international journals connected with movement sciences (Starosta, 2001)

Ne Name of journal Country
1. ZEITSCHRIFT FUR MOTOPADAGOGIK UND MOTOTHERAPIE MOTORIK (Lemgo, 1977) | Austria
2. REVISTA BRASILEIRA de CIENCIA e MOVIMENTO Brazil
3. ACTA UNIVERSITATIS CAROLINAE KINANTHROPOLOGICA (Prague, 1993) | Czech Republik
4. PRAXIS DER PSYCHOMOTORIK (1975) | Germany
5. JOURNAL OF HUMAN MOVEMENT STUDIES (Edinburg, 1960) | Great Britain
6. ACTA KINESIOLOGIAE UNIVERSITATIS TARTUENSIS (Tartu, 1996) | Estonia
7. ANNALES de KINESITHERAPIE (Saint-German, 1973) | France
8. HUMAN MOVEMENT SCIENCE (1980) | Holland
9. | CHINESIOLOGIA (Cunea) | Italy
10. | HUMAN KINETICS - ANTHROPOMOTORIC (Katowice-Krakéw, 1989) | Poland
11. | JOURNAL OF MOTOR BEHAVIOUR - ENGLEWOOD USA
12. | HUMAN PERFORMANCE USA
13. | MOTOR CONTROL USA
14. | PERCEPTUAL AND MOTOR SKILLS USA
15 | KINESIOLOGY — INTERNATIONAL JOURNAL OF FUNDAMENTAL AND APPLIED Croatia
KINSIOLOGY (Zagreb, 1971)
Table 3. Institutions in different countries connected with the name movement sciences (Starosta, 2001)
No Name of Institution Country
1. The Department of Human Movement and Exercise Science [University Western Australia] | Australia
2. School of Human Movement Studies [University of Queensland, Brisbane] | Australia
3. School of Human Movement, Recreation and Performance [Victoria University Melbourne] | Australia
4. School of Human Movement Studies [Queensland University of Technology] | Australia
5. Department of Movement and Sport Sciences [Ghent University] | Belgium
6. Department of Sport and Movement Sciences [Katholieke Universiteit Leuven] | Belgium
7. Human Performance Laboratory [University of Calgary] | Canada
8. Laboratory of Sport Movement Science [Charles University, Prague] | Czech Republic
9. Laboratory of Movement Sciences [Charles University, Prague] | Czech Republic
10. Muscle Research Centre [National University Hospital] | Denmark
11. Institute of Exercise and Sport Science [University of Copenhagen] | Denmark
12. Centre for Sensory-Motor Interaction [University of Aalborg] | Denmark
13. Psychobiology of Motor Behaviour and Sport Sciences Laboratory [University, Strasbourg] | France
14. Laboratoire d’Etudes de la Motricite Humaine [Universite de Lille] | France
15. Movement & Perception [CNRS&Universite de la Mediterrane, Marseille] | France
16. Institute for Theory and Practice of Training and Movement [German University Cologne] | Germany
17. Institute for Movement and Training Science [University of Leipzig] | Germany
18. Institute for Sport and Movement Science [University Essen] | Germany
19. Institute for Movement Sciences [University of Muenster] | Germany
20. Department of Systematic Movement- and Sportpedagogy [University of Hamburg] | Germany
21. Department of Exercise and Sport [University of Exeter] | Great Britain
22. Department of Exercise and Sport Science [Manchester Metropolitan University] | Great Britain
23. School of Sport and Exercise Sciences [University of Birmingham] | Great Britain
24. Laboratory of Motor Behaviour and Sport Psychology [University of Athens] | Greece
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25. Institute of Motor Sciences [University of Rome] | Italy

26. Institute of Movement Sciences [ITUSM University Rom-Foro-Italico] | Italy

27. Faculty of Motor Sciences [University of Urbino] | Italy

28. Facolta di Scienze Motorie [University of Milano] | Italy

29. Facolta di Scienze Motorie [University of Bologna] | Italy

30. Dipartimento Scienze Motorie [Universita di Medicina di Udine] | Italy

31. Centro di Bioignegneria e Scienze Motorie [Rovereto, CeBiSM] | Italy

32. Facolta di Scienze Motorie [University of Verona] | Italy

33. Exercise and Sport Science — Department of Environmental Science [Yokohama City University] | Japan

34. | The Graduate School of Human and Environmental Studies [Kyoto University] | Japan

35. Biodynamic and Human Performance Laboratory [Kokushikan University] | Japan

36. Laboratory of Human Motorics [Lithuanian Academy of Physical Education, Kaunas] | Lithuania

37. Department of Human Movement Science [University of Groningen] | Holland

38. Department of Movement Sciences [Maastricht Univeristy] | Holland

39. Institute for Fundamenta_l and Clinical Movement Sciences — ) ‘ o Holland
Faculty of Movement Sciences [Vrije Universiteit Amsterdam]

40. Faculty of Human Movement [Technical University, Lisbon] | Portugal

41. Human Movement Laboratory [Higher Education Institute of Maia, Porto] | Portugal

42. School of Life Sciences [Dundee University, Scotland] | Scotland

43. Department of Human Performance [Physical Education Institute, Madrid] | Spain

44, Human Performance Laboratories [Texas A&M University] | USA

45. Human Performance Laboratory [Ball State University, Muncie, IN] | USA

46. Department of Human Performance [University of Alabama] | USA

Table 4. Institutions in different countries connected with the names kinesiology and kinetics (Starosta, 2001)

N° Departments of Kinesiology Country
1. Department of Kinesiology - Institute for the Study of Youth Sports [Michigan State University] | USA

2. Department of Kinesiology [West Chester Univeristy] | USA

3. Department of Kinesiology [University of lllinois, Urbana] | USA

4. Department of Kinesiology, Anatomy and Physiology [Kansas State University] | USA

5. Department of Kinesiology - and Health Education [University of Texas at Austin] | USA

6. Department of Kinesiology [University of North Texas, Denton] | USA

7. Biokinetics Laboratory [Temple University, Philadelphia] | USA

8. Department of Kinesiology [University of Pennsylvania] | USA

9. Department of Health and Kinesiology [Texas A&M University] | USA

10. | Academy of Kinesiology and Physical Education USA

11. | Department of Kinesiology [University of Lethbridge] | Canada

12. | School of Human Kinetics [University of Ottawa] | Canada

13. | Departement de Kinesiologie [Universite de Montreal] | Canada

14. | School of Kinesiology [University of British Columbia, Vancouver] | Canada

15. | Faculty of Kinesiology [University of Calgary] | Canada

16. | Department of Kinanthropology [Charles University Prague] | Czech Republic
17. | Institute of Kinesiology [Semmelweis University] | Hungary

18. | Department of Kinesiological Anthropology [University of Zagreb] | Croatia

19. | Faculty of Kinesiology [University of Zagreb] | Croatia

20. | Faculty of Human Kinetics [Technical University of Lisbon] | Portugal

21. | Faculty of Human Kinetics [University Lisbon] | Portugal

22. | Department of Kinesiology [Katholieke Universiteit Leuven] | Belgium

23. | Department of Kinesiology and Physical Education [University of North, Sovenga] | South Africa
24. | Department of Kinesiology [Institute of Sport, Warsaw] | Poland

25. | Department of Sport Kinetics [University School of Physical Education in Poznan-Gorzéw] | Poland

26. | Department of Kinesiotherapy [University School of Physical Education, Wroctaw] | Poland

27. | Department of Kinetics Theory [University School of Physical Education, Katowice] | Poland
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Establishment of an international
organization dealing with movement science.

The motor activity of a man has been the subject
of innumerable publications, countless numbers of
scientific meetings (congresses, conferences, sym-
posia). In the majority of them the essence of move-
ment was treated as a secondary problem. The pri-
mary subject was usually the determinant of move-
ment — frequently detached from what is of the grea-
test importance. In this way, something that is crucial
became marginal. Even during international scientific
congresses devoted to the movement activity of a
man in a specific sport discipline (i.e. “Science and
Football”), all the work that dealt with the techniques
of specific exercises and their training receded into
the background. This clash between the various
forms of movement and their determinants became
more and more evident. Some called it a hiatus bet-
ween theory and practice. Conferences gathered
mainly the specialists of particular sport disciplines,
who very often attempted to solve problems without
associating them with practice. Hence, the isolation
of many of the theoreticians has become more noti-
ceable.

Acknowledging the fact that such a disin-
tegration is unfavorable for both sides, and at the
same time observing the increasing interest in move-
ment and its significance in the various forms of
human activity, it has been decided to look for a plat-
form of agreement. The platform was to integrate not
only theoreticians and practitioners around the
problems of kinetics, but particularly to integrate the
specialists of different scientific disciplines. In order
to achieve this aim, specialists of human kinetics
decided to create a separate international organi-
zation. The decision was made during an international
conference on “Movement Co-ordination in Sports”
on the 28™ April, 1990 in Rogi in the vicinity of
Gorzow (Poland). An International Association of
Sport Kinetics (IASK) was established, and its
official registration took place on 29" November,
1991.

The establishment of IASK (Starosta, 1991)
gave rise to many aspects.
1. In the last quarter of the 20™ century the scientific
recognition of various elements of kinetics in sports
developed enormously.
2. Elements distinguishing sport kinetics from within
general human kinetics have become more evident.
3. An interdisciplinary approach to solving the diffe-
rent problems of sport kinetics is taking place, which
means that more and more frequently the represen-
tatives of different scientific disciplines participate in
research studies. This testifies to the fact that sport

kinetics may be the subject of research for many
specialists and moreover, it may integrate them.

4. As aresult of this interdisciplinary cooperation,
broad foundations of sport kinetic theory are deve-
loped, in which the ideas of N. A. Bernstein are highly
recognized. These foundations serve, first of all,
human kinetics.

5. Slowly, specific research methods, adequate to
the needs of sport motor issues’ investigations are
separated. An intensification of efforts of some
scientists from different countries is evident.

6. A very dynamic development of sciences dealing
with sports is recorded, among them much importan-
ce is attributed to sport kinetics, which is named in
various ways (i.e sport kinesiology).

7. Parallel to the above, during different international
scientific events, the issues of motor manifestations
and particularly sport motor issues are treated margi-
nally and disproportionately to its significance (The
Pre-Olympic Congress 2000, held in Brisbane, ex-
posed medical sciences in a very disproportionate
way, despite the fact that the title of the congress anti-
cipated subjects related to sports and physical edu-
cation).

8. Among the existing international scientific orga-
nizations, none have ever managed to gather a large
number of specialists in human kinetics, and speci-
fically in sport motor behaviour. The closest to our
subject seems to be the International Society for the
Advancement of Kinathropometry — which puts,
however, stress on anthropometry, and that accounts
only for a fraction of the movement science.

9. The observed dynamic development of sports,
both of the Olympic and non-Olympic sports
(which is manifested in forms of World Games),
exerts pressure on the experts who deal with sport
motor issues and who are expected to provide
assistance in the field of diagnosing and predicting the
course of development of sports disciplines and
athletes. Simultaneously, technical progress in nearly
every discipline is recorded (the number of complex
exercises is growing), and consequently the number
of practicing individuals also increases.

In such a situation specialists in human kinetics,
and particularly specialists in sport motor issues, felt
obliged to undertake some competent efforts and,
following the example of representatives from the
other disciplines of science, decided to associate
with each other. After nearly 10 years of existence
IASK proves how necessary the organization has
been. IASK members (there are more than 300 of
them from 40 countries of the world) have managed
to organize, in this short span of time, over 30 inter-
national scientific venues, including the cyclic con-
ferences Sport Kinetics.
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Final remarks

1. Movement is the biological need of every living
organism. The human, by creating modern civiliza-
tion, somehow has forgotten his/her genetic program.
Acting unhelpfully to his/her organism, a human
started to lead a sedentary life style, which causes
many civilization diseases.

2. In such a case an alternative appears: either the
human will make an effort to the care of his/her
physical development or the number of disabled
people will start to increase. Then the theory and
practice of movement science will become more
significant.

3. For ages, movement has been a subject of interest
for many representatives of various scientific dis-
ciplines. Its meaning was briefly defined by Aristotle:
“Movement is life”.

4. The multiplicity and the variety of terms proposed
to name movement science demonstrates how
intensive the interest of the teams of specialists is from
other fields of knowledge, in this developing scientific
discipline and especially in the 20" century. The
multitude of terms proposed shows how extensive
the topical scope of the movement science is.

5. Movement science has and will always have a
universal meaning, since it refers to every human
being regardless of sex, age, race, occupation, etc.
6. Movement performance of a man is extremely rich
and complex and mastering the conditions and
regulations of its development requires versatile and
interdisciplinary studies.

7. The outstanding activity of the IASK members in
the international arena, as well as the increasing
prestige of the Association prove how necessary the
organization is.
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RAZVOJ ZNANOSTI O LJUDSKOM KRETANJU — ZNACENJE,
POVIJEST, IME, POVEZANOST S DRUGIM ZNANOSTIMA,
ORGANIZACIJE, PERSPEKTIVE

Sazetak

Uvod

Gotovo paradoksalna je Cinjenica nasega
doba da sve vie profesija zahtijeva sve vecu
motoricku kompetenciju, dok se istodobno, u
svim drustvima ovoga svijeta, moze uociti njeno
drasti¢no snizenje. Upravljanje modernim stro-
jevima, koji su Covjeka oslobodili mukotrpnog
fiziCkog rada obavljajuci ga umjesto njega, zahti-
jeva visoku razinu motori¢kih sposobnosti, oso-
bito koordinacije. A ova potonja narocito ovisi 0
funkcioniranju srediSnjeg ziv€anog sustava koji
se razvio zahvaljujuéi kretanju i izvedbi pokreta,
od kojih mnogi stanovnici naseg planeta pokusa-
vaju apstinirati. Teorija i praksa znanosti o kreta-
nju jest i bit ¢e jednako vazna bez obzira na to
hoce li se Covjek potruditi da se razvije i odrzava
svoje tjelsne sposobnosti ili e se prepustiti ne-
kretanju, pa ¢e mu za opstanak biti potrebni razni
rehabilitacijski programi.

Znacenje kretanja u ljudskom Zivotu

Mnogi veliki filozofi, znanstvenici i lijecnici od-
vajkada su se slagali u jednome — Zivot je kretanje
i kretanje je zivot. Ukupna kreativna i reproduk-
tivna Covjekova aktivnost — bez obzira radi li se
o proizvodniji, profesiji, umjetnosti, svakodnevici
ili sportu — manifestira se pokretom. Kretanje se
u Covjeku odvija i onda kada se na povrsini nista
ne vidi (cirkulacija, rad sréanog misi¢a, disa-
nje...). Kretanje je neizbjezno za premjestanje
u prostoru, za izrazavanje emocija, za stvaralas-
tvo svake vrsti i za mnoge druge aktivnosti.

Kratka povijest znanosti o kretanju

Autor raspravlja o prvim spoznajama o kre-
tanju od Galena, Leonarda da Vincija, Borellija,
Thorndike, preko Dallyja do znanstvenog pristu-
pa u 20. stolje¢u (primjerice Bernsteina i Meinela).
Autor je predstavio izabrane najvaznije €injenice
0 razvoju znanosti o kretanju.

U potrazi za imenom znanosti o kretanju
Danas se za znanost koja proucava kretanje
i vjezbanje rabi puno imena koja su stvorena u
drugoj polovini 20. st. — od kineziologije, preko
antropomotorike, kinantropologije do motorike i
psihomotorike. Tu valja jo§ dodati neke nazive:
znanost o ljudskom kretanju, znanost o fizickoj
aktivnosti, antropokinetika, refleksomotorika, so-
matomotorika, senzomotorika, psihomotorika, ki-

nezija, tehnomotorika, motologija, sportmotorika,
znanost o sportu i viezbanju ... Brojnost i raznoli-
kost naziva svjedoci o velikom zanimanju znan-
stvenika i stru€njaka iz raznih podrucja za tu zna-
nost u razvoju. A zanimanije je vise nego oprav-
dano buduci da su spoznaje o kretanju univer-
zalno vazne i vazece za svako ljudsko bice bez
obzira na spol, dob, rasu, zanimanije ili bilo koju
drugu podjelu. Razvijanje nove znanstvene dis-
cipline uvijek otvara Sirok, a slabo istrazen pros-
tor koji nudi perspektivu za dugorocne interdis-
ciplinarne studije i za sudjelovanje specijalista
iz svih drugih znanstvenih polja. Brojnost imena
svjedoCi i o ekstenzivnhom podrudju interesa i
problemima koji se prou¢avaju. Neki nazivi, prim-
jerice, vise naglasavaju vezu kretanja i tjelesne
grade (antropoloski trend), dok drugi u prvi plan
stavljaju ljudsku psihu (psihomotoricki trend). Taj
fenomen raznolikosti, bogatstva i kompleksnosti
kretanja donosi mnoge prednosti zato Sto ga se
temeljito moze prouditi samo u Siroko i multidis-
ciplinarno zasnovanim istrazivanjima.

Od svih predlozenih imena mozda je najprih-
vatljivije ime kineziologija ne samo zato $to nag-
lasava autonomiju znanstvene discipline i njen
znanstveni status, ve¢ i stoga $to vrlo precizno
i eksplicitno definira predmet svog interesa.

Osnivanje medunarodnih organizacija
Motori€ka aktivnost bila je i jest predmetom
bezbrojnih publikacija i mnogobrojnih znanst-
venih susreta (konferencija, kongresa, simpo-
zija). U vedini sluCajeva je bit kretanja tretirana
kao sekundarni problem. Primarni predmet prou-
¢avanja u tim radovima bile su determinante kre-
tanja, nerijetko potpuno odvojene od biti kretanja.
Taj sraz izmedu raznih oblika kretanja i odrednica
kretanja postaje sve ocitiji. Neki ga nazivaju hija-
tom, jazom izmedu teorije i prakse. Tako se na
konferencijama okupljaju mnogobrojni specijalisti
pojedinih sportskih disciplina koji vrlo Cesto poku-
Savaju razrijesiti probleme ne povezujuci ih s
praksom, a izoliranost teoretiCara postaje sve
ocCiglednijom. Kako bi se prevladale te diobe i
razlike, osnivaju se brojne organizacije koje
okupljaju i teoretiCare i praktiCare koji se bave
svim aspektima ljudskog kretanja. U tablicama
od 1 do 4 navedene su meke medunarodne orga-
nizacije i udruge te institucije koje se bave prou-
Cavanjem ljudskoga kretanja i vjezbanja. U pos-
liednjem desetljecu primjetljiv je porast broja
udruga i institucija kojima se u nazivu pojavljuje
rije€ kineziologija. Autor je najviSe pozornosti

234



Starosta, W.: DEVELOPMENT OF HUMAN MOVEMENT SCIENCE ... Kinesiology 34(2002) 2:222-235

posvetio udruzi International Association of Sport
Kinetics, koje je sam osniva¢. Udruga okuplja
viSe od 300 ¢lanova iz 39 zemalja diliem svijeta
i dosad je uspjela organizirati tridesetak znanst-
venih i stru€nih sastanaka, medu kojima i redo-
vitu konferenciju Sport Kinetics.

ZavrSne napomene
U zavrdnim napomenama autor je naglasio
neke misli ve¢ izre€Cene u prijasnjem tekstu.

Sazetak nacinila i prevela
Zeljka Jaklinovi¢-Fressl
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