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No greater darkness of ignorance
(William Shakespeare).
Dear reader,
Someone once said that the true darkness may not exist, but it is the absence of light. If so, then it means
that the darkness cannot be destroyed. However, what with the light and what can we do? Apparently,
burning bright we temporarily suppresses the night in a small part of the eternal Universe. So, although we
cannot illuminate the entire Universe, it's not so bad, to introduce a little light in the part in which we find us
or one of our colleagues, friends, family members. That little light then enriches light all those who are able
to recognize what it is. Thus, the light keeps, maintains and expands. This light is the light of knowledge. By
maintaining such a small light, in this issue we offer you the unique contributions that deal with learning and
emotional, morphology in high school, eating disorders, tactics in the attack with karate, soccer Sociometry,
physical activity in high school, efficiency Volleyball Teams, players motor skills, the explosiveness in
preparation micro-cycle, the trend of morphology in students, analysis of the decathlon, the differences in
motor skills active and inactive young people, degeneration of the inter-vertebral disc, damaged muscle with
eccentric contraction, the health differences in schoolgirls, relation of attitude Convention and technology in
students, the relationship of emotional intelligence and self-esteem, and the men and women position inside
Theories of school. All this makes us proud of the fact that we participate in the transfer of that hint of light
obtained by the authors that in so nice way explore and describe what they wanted to know. Let us continue
therefore in the future in the same tone and illuminating the darkness, just oppressing ignorance. It worth,
because although quite ambitious, indeed, is no less noble.
Executive Editor
Assoc.Prof.Dobromir Bonacin, PhD

Nema većega mraka od neznanja
(William Shakespeare).
Dragi čitatelju,
Netko je davno rekao da mrak istinski možda uopće ne postoji, već je to odsustvo svjetla. Ako je to tako,
onda to znači da se mrak ne može uništiti. Što međutim, sa svjetlom i što uopće možemo učiniti? Po svemu
sudeći, paleći svijetlo mi privremeno zatiremo mrak u nekom manjem dijelu vječnog Univerzuma. Pa, iako ne
možemo osvijetliti cijeli Univerzum, nije to ni tako loše, uvesti jednu malu luč u dio u kojemu se nalazimo mi
ili neki naši kolege, prijatelji, članovi porodice. Ta mala luč onda obogaćuje svijetlom sve one koji su u stanju
prepoznati o čemu se radi. Tako se svijetlo čuva, održava i širi. To svijetlo je svijetlo znanja. Održavajući
jednu takvu malu luč, u ovom broju časopisa nudimo vam jedinstvene priloge koji se bave učenjem i
emocijama, morfologijom srednjoškolki, poremećajima u prehrani, taktikom u napadu kod karatista,
nogometnom sociometrijom, tjelesnom aktivnošću srednjoškolki, učinkovitošču rukometnih reprezentacija,
motorikom nogometaša, eksplozivnošću u pripremnom mikrociklusu, trendom morfologije učenika, analizom
desetobojaca, razlikama u motorici aktivnih i neaktivnih mladih, degeneracijom intervertebralnog diska,
oštećenjima mišića ekscentričnom kontrakcijom, zdravstvenim razlikama kod učenica, odnosom konvencije i
tehnologije kod studenata, odnosom emocionalne inteligencije i samopoštovanja, te muškarcima i ženama
unutar Teorije škola. Sve to čini nas ponosnim na činjenicu da sudjelujemo u prijenosu onog tračka svijetla
dobivenog od autora koji su na tako lijepi način istražili i opisali ono što ih je zanimalo. Nastavimo dakle i
ubuduće u istom tonu i osvijetljavajući mrak, jednostavno zatiremo neznanje. To vrijedi, jer iako je poprilično
ambiciozno, zaista, nije ništa manje plemenito.
Izvršni urednik
Izv.Prof.Dr.Dobromir Bonacin
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LEARNING, MEMORY AND EMOTIONS
Gaetano Altavilla
University of Basilicata, Italy

Review paper

Abstract
The purpose of this article is to compare and find a confirmation on some of the principles of learning, with
reference to the thought of some authors such as Bruner, Vygotsky and Piaget. Aspects such as experience,
memory and emotion, can facilitate or hinder the process of learning, in the light of these pedagogical ideas
provide some link with the teaching and educational practices of a school context.
Key words: learning, environment, experience, memory and emotion
Introduction
The purpose of this article is to compare and find a
confirmation on some of the principles of learning,
with reference to the thought of some authors
such as Bruner, Vygotsky and Piaget, starting
from the assumption that cognitive development
can not be understood outside of a culture, that is,
outside of mediations emotional, educational and
social factors that make it possible. Children learn
and develop on the basis of social, actively
constructing meanings cognitive activity through
interaction with the physical, social and emotional,
and how, the latter together with the statement,
play a secondary role in the learning process,
strongly influencing the activity cognitive, motor,
social and emotional child.
Learning and the environment
The development of each person is realized by the
physical, social, cognitive and emotional, they
operate in such a way as to be interconnected and
interdependent, so much so that any change
occurs in any of these areas affects and is affected
by other them. In young children, for example,
acquire the ability to crawl, crawl and then walk
increases their opportunities to understand and
use
the
surrounding
environment.
These
processes
are
also
investing
aspects
of
interdependence as the experience, learning,
memory and emotion. On a physiological level it
was discovered that the experience changes the
functioning of our brain, building new neural
networks and strengthening the bonds previously
created, so as to change the way we think and the
quality of our thinking (Carr 2011). The brain
functions are formed according to a continuous
interactive process and selective, resulting in a
neural network of more complexity. The
experience and learning go hand in hand with the
change in organic and evolutionary, being
essential for the adaptation to the environment.
When you prepare a stimulating environment for
children's learning, they are encouraged to be
curious, to ask questions, to think and find
solutions, thus expressing their ideas through
communication codes are always different. If, in
such contexts, it also promotes trust, respect and
open dialogue, the children, who study and work
actively, gradually learn to interconnect the socio-

emotional and cognitive, physical and motor
development. All of these implications urge to
think that you will ever have homogeneous groups
in a class, because no two children equally
between them, and therefore the provision of
individualized or personalized learning paths
become even more of a need and no longer an
option didactic.
The role of memory and emotions in learning
Learning is a process that is to call to mind what
has passed in the neuronal system by experience
and memory. What each of us remember it is
always different from what they remember the
others, even if it is shared experiences. Each of
us, however, in its own way, reminds you of
events,
situations,
emotions
and
feelings,
sometimes for a short period of time, sometimes
for life. Learning and memory are affected by
other mental processes, the attention, by emotion
and motivation, which affect both the quantity and
the type of information to be stored. Memory is
the mental function once assimilation, retention
and recall of information learned during the
experience, and it is an element that characterizes
the learning process, which is essential to know
and make the changes in the body, functional to
overcome situations problematic, always different,
offered by the environment. When you store an
event it is important that the brain is not busy
with other tasks, since the inference ( produced
new knowledge processing information stored in
memory), or new information obtained interfere
with those previously learned, preventing the
mnemonic retention (ability to remember what
you had experience and can be placed in the
interval between learning and recall, ie, the time
between the moment of the experience and the
subsequent use of the experience). If a student,
for example, occur without new definition that is
left between the definitions of the time and always
in a different form, he can not memorize all the
material, since the biological process of storage of
new information does not allow it. If, however,
you must retrieve a memory, it is easier to do so if
it calls to mind a meaning, if it relates to an
animate or inanimate object, unless it is free.
Certain events or data can be considered only for
7
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a few moments, others just for the time needed to
pass an exam, and still others are remembered for
a lifetime. This is because intense emotions come
into play, personal desires, and of course the
moments of extraordinary emotion or unpleasant
events, which affect deeply. And anyway, what is
stored
only
has
a
significant
emotional
connotation. Another aspect related to memory
concerns the modulation of memory by emotion,
in fact many of our cognitive activities are not
based on simple logical- deductive procedures, but
especially learning about shapes capable of
interfering with the implications of physical,
emotional and other factors.
A learning achieved only on the cognitive level
abstract stays away from the real context and
from direct experience. It does not reach a
storage neuronal enough to be remembered long
term because the recording takes place without
interconnection with many other associative
networks and therefore has little chance of being
activated in other experiments apprenditive. The
development of intelligence derived from the
emotional relationship that is established at birth
with the people who take care of us. Any person
comes into contact with the educational dimension
of the children should be able to contain their
emotions and modulate them so that they can
integrate into the process of building their
personality. Emotions play an important role in the
processes of learning and memory, for example,
when they happen to study a subject that you do
not love, it was often annoyed by the effort that
you have to do to learn it. This negative tendency
will increase the time you have to dedicate,
making it even more strenuous effort for learning.
So emotions are able to acquire results that a
priori thought unattainable. Emotions play a dual
role, can have a positive or adverse consequences.
Goleman found that anxiety disrupts thought and
can hinder academic performance, however, the
anticipatory anxiety can promote motivation and
commitment to prepare for a test.
The exam anxiety or performance generally has
the power to lower the capacity in our students to
answer correctly, but can also have a positive
aspect. It may happen, for example, a student
who works very anxious to meet the trials in an
appropriate manner. Anxiety can therefore play
negatively, and usually is, but it can also have a
positive role as a stimulus efforts. In fact, good
humor, cheerfulness, may be elements that
facilitate creative thinking in the same way, hope
increases the likelihood of commitment and
success in school activities (see Pygmalion effect
), and finally, optimism can be a predictor of
academic success. The Pygmalion Effect or " selffulfilling prophecy," the meaning of which can be
summarized as follows: if teachers believe that a
child is more talented than it really is, we will deal
with, even unconsciously, so different from the
others, the child internalize the judgment and will
behave accordingly, so the child will tend to
become over time just like the teacher had
8
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imagined. Considering the mental attitude of the
teacher at the base of each teaching approach, it
would be useful to think of having in front of a
class full of individuals with the potential to bring
out, in which to communicate, both consciously,
and non-verbal, the conviction of their success. If
negative emotions involve a restriction of
attention, the critical and analytical thinking,
positive emotions have beneficial effects on
learning, make it wider attention and produce a
creative thought (M. Seligman, 2007). A similar
argument concerns the storage of events with
positive characteristics rather than the forgetting
of events disappointing. In fact, when you need to
recall a memory, it will be much easier as the
mood comes close to what you have in mind at
the time of allocation, be it a good or bad event.
The
emotions
characterize
the
behavior,
experience, and development of every human
being. According to Le Doux, when we are assailed
by
an
emotion
means
that
something
extraordinary is happening, that threatens our
very lives in psychic terms, so you have to
activate multiple brain resources to contain and
manage the problem.
It's a sudden reaction of the whole organism,
involving psychological components, physiological
and behavioral. Not only you learn from the
explanations of teachers or from what we read in
books, but we also store other items that reach
the brain at the same time, consciously or not, for
example, the colors and lights, background noise,
positive emotions or negative experience that we
try on that date. For this reason, use contexts and
situations emotionally involving is useful both to
make learning more enjoyable, and to achieve
effective learning. The construction of a good
emotional climate in the classroom, therefore, is
not only facilitating the moment of acquisition of
learning, but also at the time of the recall of
previously acquired learning. Parents, teachers
and educators continue to attach a certain
importance and devote particular attention to the
rational sphere, in the belief that the emotional
develops itself in a kind of natural process. Today,
thanks to the studies from the neurosciences we
know however, that " rational mind " and "
emotional mind " work and are molded to each
other. In light of the foregoing, it can be assumed
that, in the design of learning paths, the emotional
factor has to be considered not as a facilitating
element secondary, but as a structural element
essential to learning, so you can definitely say that
without emotion there is no learning
Conclusions
Today
the
prevailing
socioconstructivist
paradigm, according to which the child actively
constructs the meaning of reality in which he lives
through its interaction with the environment. The
concepts of assimilation and accommodation in
Piaget's historical and socio-cultural system
Vygotsky represent ideas that have been
confirmed by recent advances in neuroscience.
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Similarly, several studies on the brain and how it
works call into question the teachers on how to
organize and structure the learning environment,
but also how to operationalize such information,
linking them to the teaching and educational

practices ; trying to replace gradually the settings
curricular transmission with an interdisciplinary
dimension,
fostering
cooperative
work,
metacognitive, laboratory, within a network of
relationships emotionally positive.
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UČENJE, PAMĆENJE I EMOCIJE
Sažetak
Svrha ovog članka je usporediti i pronaći potvrdu o nekim načelima učenja, s obzirom na razmišljanja nekih
autora kao što Bruner, Vygotsky i Piaget. Aspekti kao što su iskustva, sjećanja i emocija, mogu olakšati ili
spriječiti proces učenja, u svjetlu ovih pedagoških ideja dati neki link s nastave i obrazovnih praksi školskom
kontekstu.
Ključne riječi: učenje, okolina, iskustvo, pamćenje i emocije
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ANTROPOMETRIC CHARACTERISTICS OF FEMALE STUDENTS OF FIRST AND SECOND
YEAR OF HIGH SCHOOL AND THEIR RELATIONS
Bruno Čukulin
High School Vrbovec, Vrbovec, Croatia
Original scientific paper

Abstract
Anthropometric characteristics are part of anthropological features of students. Periodic verification of
anthropometric characteristics that are usually applied in educational practice (ATV − body height, ATT −
body weight, AOP − forearm girth, ANN − subcutaneous fat on upper arm), can provide us with a glimpse of
their quality. The aim of this research is to compare the results of the anthropometric characteristics of
female students of first and second year of high school, and their classification into specific classes depending
on the criteria required for a specific anthropometric characteristic. Anthropological level of student status is
shown through anthropometric characteristics, functional and motor skills, and is used to help teachers to
prepare program suitable to the needs of individual students and the transformation of the anthropological
dimension of their status. Balance of anthropometric characteristics will certainly be affected by regular
physical activity and proper nutrition of students, and thus will have a positive impact on their health.
Key words: anthropometric characteristics, anthropological status, physical activity, transformation, health
Introduction
Morphological anthropometry is a method that
includes measuring human body and analyzing
and studying obtained results (Mišigoj-Duraković
et al. 1995). Morphological anthropometry is
applied in many areas, but its application is very
important for us in educational practice, in
teaching of physical education with aim to
objectively evaluate general development of the
body and the interaction between anthropometric
characteristics and functional and motor skills.
Anthropometric characteristics are part of the
anthropological features defined as characteristic
responsible
for
dynamic
of
growth
and
development
and
specific
material
of
morphological features such as bone growth in
length and width, muscle mass and subcutaneous
adipose tissue (Findak 2001). In school practices
within the teaching of physical education are
periodically
conducted
evaluations
of
anthropological characteristics. As we monitor and
check the functional and motor skills throughout
the school year via initial, transitive and final
checking,
we
also
evaluate
and
verify
anthropometric
characteristics
using
four
variables: ATV − body height, ATT − body weight,
AOP − forearm girth and ANN − subcutaneous fat
on upper arm. Evaluation results help us to
determine whether task for each student
development was achieved and whether there has
been a positive transformational change in their
anthropological status. Examinees are still in the
phase of puberty when occur most changes and
this phase is characterized by rather intense
physical development (Malina, 1994). Program
activities can not affect body height, but they are
important to calculate desirable body weight. Girth
of bone, muscle ratio and subcutaneous adipose
tissue should be balanced, it is desirable that the
muscle mass is as high as possible, and the ballast
weight as low as possible.
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Healthy eating and regular physical activity will
certainly affect the balanced relations of
anthropometric characteristics, and thus prevent
the overall health status. In order to increase
aerobic endurance as significant indicator of the
overall health of students, it is crucial to plan and
implement the program and kinesiology activities
which will operate on the reduction of
subcutaneous adipose tissue, as well as implement
those activities that will simultaneously raise all
students motor skills to a higher level (Hakkinen,
1993).
Problem and aim
The aim of this study is to compare certain
individual anthropometric characteristics (ATV −
body height, ATT − body weight, AOP − forearm
girth) of first and second grade high school female
students and classify them into specific classes
according to the criteria laid down for certain
anthropometric characteristic. It enables us to
determine the anthropological status of each
student and with proper selection of kinesiology
operators to affect the transformation processes of
individual dimensions of anthropological status.
Methods
The sample of examinees
The examinees are 64 female students, 43 first
grade and 21 second grade female high school
students between 14 and 16 years of age. All
examinees are high school students in “Vrbovec
High School” attending different professional
orientations (economists, retailers, chefs, waiters,
butchers) and this study also included 15 female
second grade students of general orientation. All
female students referred in this study are
medically fit for the attendance of P.E. classes.
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Pattern variables
Variable sample is a set of three tests to assess
the level of anthropometric features that are used
in elementary and secondary schools (ATV − body
height, ATT − body weight and AOP − forearm
girth) (ANN − subcutaneous fat on upper arm was
not taken into account due to lack of
measurement instrument). We have taken into
account the two measurements. The first sample
was measured at the beginning of the school year
2011/2012., second sample at the end of the
school year 2011/2012. and have taken into
account the initial and final checking of the
examinees (Overview of physical and health
education of the school year 2011/2012.). Testing
was
conducted
in
accordance
with
the
measurement requirements prescribed in Applied
Kinesiology in Education (Norms) (Findak,
Metikoš, Mraković, Neljak, 1996).
Methods of data processing
Standard statistical procedures were used to
calculate the basic descriptive parameters of
variables: the arithmetic mean (Mean), minimum
(Min) and maximum value (Max), standard
deviation (Std. Dev.), evaluation of the results
according to the proposed standards (Norms)
which are presented in table in descriptive manner
as poor, below average, average, above average
and excellent and t-test for dependent patterns.
Data analysis was performed using the statistical
package Statistica for Windows 5.0.
Results
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Figure 2 Presentation of results of means of ATT
tests of first grade female students
Table 3 Orientation values of body weight in
relation to body height of first grade females
Mean of ATV
Mean ATT results of
first grade female students
163,10 (ATV)
58,605 (ATT)
(Inicial state)
164,56 (ATV)
60,21 (ATT)
(Final state)

Norms (Findak et
al., 1996).
Below AVG
Below AVG

Table 4 Descriptive statistical values of first grade
female students and t-test (N=43)
AOP−Var Mean Std. Dev. Min Max
t
p
AOP−Var3 24,35
2,16
19 28
AOP−Var6 24,78
2,04
21 29 -3,35 ,0017
(AOP−Var – variable of forearm girth, Valid N – number of
examinees, Mean – mean, Std. Dev. – standard deviation, Min –
minimum, Max − maximum, t-test, p − level of relevance)

Table 1 Descriptive statistical parameters of first
grade female students and t-test (N=43)
ATV−Var
Mean
Std. Dev.
Min Max
t
p
ATV−Var1 163,10
6,26
144 174 -7.28 ,0000
ATV−Var4 164,56
6,61
145 180
(ATV−Var – variable of body height, Valid N – number of
examinees, Mean – mean, Std. Dev. – standard deviation, Min –
minimum, Max − maximum, t-test, p − level of relevance)

Figure 3 Presentation of results of means of AOP
tests of first grade female students
Table 5 Orientation values of forearm girth for first
grade female students

Figure 1 Presentation of results of arithmetic
means of ATV tests of females of first grade

Mean of AOP results of
first grade female
students
24,35
(Inicial state)
24,78
(Final state)

Norms (Findak et
al., 1996).
Excellent
Excellent

Table 2 Descriptive statistical values and t-test for
dependent patterns for first grade females (N=43)

Table 6 Descriptive statistical values of second
grade female students and t-test (N=21)

ATT−Var Mean Std. Dev. Min Max
t
P
ATT−Var2 58,60
9,73
39
82 -4,31 ,0001
ATT−Var5 60,21
9,96
39
84
(ATV−Var – variable of body weight, Valid N – number of
examinees, Mean – mean, Std. Dev. – standard deviation, Min –
minimum, Max − maximum, t-test, p − level of relevance)

ATV−Var
Mean Std. Dev. Min Max
t
p
ATV−Var7 167,93
5,26
160,0 178 -1,78 ,0896
ATV−Var10 168,10
5,21
160,5 178
(ATV−Var – variable of body height, Valid N – number of
examinees, Mean – mean, Std. Dev. – standard deviation, Min –
minimum, Max − maximum, t-test, p − level of relevance)
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(Final state)

Figure 4 Presentation of results of means of ATV
tests of second grade female students
Table 7 Descriptive statistical values of second
grade female students and t-test for dependent
patterns (N=21)
ATT−Var Mean Std. Dev. Min Max
t
p
ATT−Var8 60,98
12,03
48 102 -1,76 ,0940
ATT−Var11 62,57
14,65
51 119
(ATT−Var – variable of body weight, Valid N – number of
examinees, Mean – mean, Std. Dev. – standard deviation, Min –
minimum, Max − maximum, t-test, p − level of relevance)

Figure 5 Presentation of results of means of ATT
tests of second grade female students
Table 8 Orientation values of body weight in
relation to body height for second grade females
Mean of ATV and ATT
results of second grade
female students
167,93 (ATV)
60,98 (ATT)
(Inicial state)
168,10 (ATV)
62,57 (ATT)
(Final state)

Norm (Findak et
al., 1996).
Above AVG
AVG

Table 9 Descriptive statistical values of second
grade students and t-test (N=21)
AOP−Var Mean Std. Dev. Min Max
t
p
AOP−Var9 23,95
1,69
21,5 28
AOP−Var12 23,95
1,88
22,0 30 ,00 1,00
(AOP−Var – variable of forearm girth, Valid N – number of
examinees, Mean – mean, Std. Dev. – standard deviation, Min –
minimum, Max − maximum, t-test, p − level of relevance)

Table 10 Orientation values of forearm girth for
second grade female students
Mean of AOP results
of second grade
female students
23,95
(Inicial state)
23,95

12

Norm (Findak et
al., 1996).
Excellent
Excellent

Figure 6 Presentation of results of means of AOP
tests of second grade female students
Discussion
Processed statistical data show the arithmetic
mean of first and second grade female students in
the variables of body height (ATV), body weight
(ATT) and the forearm girth (AOP). With the
arithmetic mean of a single variable, the table
shows the number of students participating in the
study,
standard
deviation,
minimum
and
maximum score, t-test for dependent patterns and
p-level of significance whose outcome depends on
whether we reject or accept the null hypothesis
(Ho). With t-test for dependent patterns (Table 1.)
of body height variable (ATV) we have determined
that there is a statistically significant difference
between the results of the first grade female
students in two time points at a significance level
of 0.05 (p < 0.05) and was accepted first
hypothesis H1 that statistically differs groups
significantly (Petz, 1985). The results showed that
the variables in body weight (ATT) and forearm
girth (AOP) of first grade female students
statistically differ significantly in the two time
points (Table 2. and Table 4.). Norms stating the
guiding values of weight in relation to height of
the body, the first grade female students recorded
below average results in the initial and final
measurements (Table 3.) (Findak, Metikoš,
Mraković, Neljak, 1996). The female students
have obtained excellent results in variables
forearm girth (AOP) for initial and final measuring
(Table 5.) (Findak, Metikoš, Mraković, Neljak,
1996). Results were also presented in Box &
Whisker Plot graph that compares each variable in
the initial and final measuring with three
parameters: a small box showing the arithmetic
mean, rectangle shows the standard error of
arithmetic mean, and the horizontal lines show the
standard deviation of the results (Graph 1., Graph
2., Graph 3., Graph 4., Graph 5., Graph 6.). The
results of the second grade female students show
that there is no statistically significant difference
between the initial and final measurements of the
variables of body height (ATV), body weight (ATT)
and forearm girth (AOP) (p < 0.05) (Table 6.,
Table 7. and Table 9.). According to norms stating
the guiding values of weight in relation to height
of the body, the second grade female students
have recorded in the initial measurement above
average
results,
and
the
average
final
measurement results (Table 8.) (Findak, Metikoš,
Mraković, Neljak, 1996).
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Standard values of forearm girth (AOP) for the
second grade female students show excellent
results in both time points of measurement (Table
10.) (Findak, Metikoš, Mraković, Neljak, 1996).
Numerous studies have shown that parents
lifestyle, habits, diet and obesity are closely
associated with the habits and obesity of children.
Therefore children with both obese parents have
80% probability of developing obesity during life,
while the risk of obesity in the case when only one
parent is obese falls to 40% (Sothern M.S., 2004).
and (Safer and associates, 2001). Research shows
that parental physical inactivity strongly predicts
child’s inactivity.
Conclusion
Based on the results of this research, it was
presented that there are differences in their
interrelationships
among
anthropometric
characteristics of first and second grade female
students. The results showed that the initial state
of all anthropometric variables (ATV, ATT and
AOP) surveyed among first grade female students
show statistically significantly different from the
final state, while the second grade female
students in the aforementioned variables, there
was no statistically significant difference between
the initial and final states at the level of
significance of 0.05 (p < 0.05) (Petz, 1985).
Norms stating the guiding values of weight in
relation to height of the body, the first grade
female students were in the initial and final
measurements recorded below average results
(Table 3.), while the second grade female students
in the initial measurement recorded above
average, and in the final measuring average
results (Table 8.) (Findak, Metikoš, Mraković,
Neljak, 1996). The variables of forearm girth
(AOP) female students of first and second grade
students have recorded for initial and final
measuring excellent results (Table 5. and Table
10.) (Findak, Metikoš, Mraković, Neljak, 1996).
From the results it is evident that there is a gap in
the variables of body height (ATV) and body
weight (ATT) with respect to the variable of the
forearm girth (AOP) at the first graders, but this
gap is reduced in the second grade students
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results. Females in the first grade have increased
body weight in relation to height of the body and
an excellent result in a variable forearm girth. It
refers to the fact that first grade students are
developed
and
have
elevated
ratio
of
subcutaneous adipose tissue in relation to muscle
mass. The problem of child obesity is more and
more present in Croatia, primarily due to a lack of
physical activity and improper diet. Troiano and
Flegal (1998). and Sallis and Owen (1999).
emphasize the great importance of physical
activity in preventing obesity, increasing the level
of
child
health,
increase
bone
density,
strengthening their confidence, preventing from
osteoporosis and stress. In the second grade
students these proportions are lower resulting in
relative height and body weight ratio they achieve
above average and average results and excellent
results in a variable forearm girth. We assume
that the reasons which led to these results are
maturation of second graders and entering the II
phase of rapid growth and development (Findak
2001)., increasing awareness of the benefits of
physical activity, increased interest and concern
for physical appearance, the increasing demands
of physical education program in second grade
compared to first grade. Physical exercise has no
significant impact on the growth and maturation,
but active students that were involved in some
kind of sport activity generally have a higher
aerobic endurance, as well as higher levels of
functional-motor
skills
(especially
muscular
endurance and running speed).
Whitaker and associates (1997). emphasize that
students with high Body Mass Indeks (BMI) are
more likely to be obese in later life, while
Nawalyah and Bong (2004). point out that the BMI
is greatly affected by the socioeconomic status of
students. Obese children are mostly from middle
income families, which have tendency to have a
negative attitude toward physical activity. Physical
activity has a full preventive impact on health if
carried out continuously throughout their lives, so
it is one of the main tasks of teaching physical
education in school to create in students the habit
of physical activity, exercise and sport (MišigojDuraković et al. 1999).
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ANTROPOMETRIJSKE ZNAČAJKE UČENICA PRVIH I DRUGIH RAZREDA
SREDNJE ŠKOLE I NJIHOVI ODNOSI
Sažetak
Antropometrijske značajke sastavni su dio antropoloških obilježja učenika. Periodičnim provjeravanjima
antropometrijskih značajki koje se primijenjuju u školskoj praksi (ATV − tjelesna visina, ATT − tjelesna
težina, AOP − opseg podlaktice, ANN − potkožni nabor nadlaktice) možemo dobiti uvid u njihovu kvalitetu.
Cilj ovog istraživanja jest usporedba rezultata antropometrijskih značajki učenica prvih i drugih razreda
srednje škole te njihovo svrstavanje u određene rangirne razrede u odnosu na kriterije propisane za
određenu antropometrijsku značajku. Rezultati antropometrijskih značajki, funkcionalnih i motoričkih
sposobnosti prikazuju razinu učenikovog antropološkog statusa te pomoću njega nastavnici izrađuju program
prilagođen potrebama učenika i transformaciji pojedinih dimenzija njihovog antropološkog statusa. Na
uravotežene odnose antropometrijskih značajki zasigurno će utjecati redovita tjelesna aktivnost i pravilna
prehrana, a time će se i pozitivno djelovati na zdravlje učenika.
Ključne riječi: antropometrijske značajke, antropološki status, tjelesna aktivnost, transformacija, zdravlje
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Abstract
Objective(s): There is an agreement that eating disorder is related to psychological characteristics and on the
other hand, level of ghrelin hormone, ICAM-1 and E-selection also change during eating disorders. We aim to
study the relationship between eating disorders and rest levels, ICAM-1, E-selection, and ghrelin hormone in
obese men. Materials and Methods: In this quasi-experimental study, 120 obese men (25-30 years old) were
purposefully selected. Then the data about their eating disorders gathered with EAT questionnaire. In the
next phase in the rest condition and after overnight fasting, blood samples are collected for measurement of
rest levels, ICAM-1, E-selection, and ghrelin hormone. Finally the data were analyzed with appropriate
statistical tests. Results: Mean and deviation of rest levels, ICAM-1, E-selection, and ghrelin hormone were
respectively 3064.19, 61.5±19.7, and 2.5±1.5 and there was not any statistical significance relationship
between eating disorders ICAM-1, E-selection, and ghrelin hormone in obese men. Conclusion: According to
our results, the prevalence of eating disorders can be a reason other thanRest Levels, ICAM-1, E-selection,
and ghrelin hormone.
Key words: Eating Disorders, ICAM-1, E-selection, Ghrelin
Introduction
After obesity and asthma, eating disorders are the
third most common cause of disease in the young
people of societies (Ljubunčić et a., 2005).There is
a significant relation between ghrelin levels and
nutritional conditions and energy balance, so that
some researchers believe that ghrelin effects on
increasing of fat storage should be taken
independently from its effort on growth hormone
(Hansen et al., 2002). Weight control, permanent
mental concern of food and dissatisfaction from
body image understanding, lead to some sort of
nutritional - psychological disorders that is known
as eating disorders. The main and obvious features
of these disorders are use of different kind of diets
and weight control methods, disorganization of
balanced nutritional behaviors and causing evident
thought and individual
imaginations disorders
concerning the food and its own (specially about
weight).
These disorders have numerous nutritional and
psychological effects and may cause to some
problems, such as stress and depression and if they
would not diagnose it may lead to intense and
clinical cases as bulimia nervosa and anorexia
nervosa (O’Brien et al., 2011). The prevalence of
obesity and overweight is dangerously increasing
through the world. There is also a high present of
obesity and overweight probably in different sex
and age groups in our country (Bayati, 2012).
Obesity and overweighting are of the most
important unavoidable factors that may lead to
illness and death. There are some sticky molecules
which have important effect on cardiovascular
diseases and specially Atherosclerosis and mostly in
overweight people, including ICAM-1 and Eselection and ghrelin.

These molecules are glycoprotein receptors that lie
on the outer surface of the cell membrane and
reach to cytoplasm after crossing cell membrane.
They motive white blood cells to movement to
lymphoid tissues and especially to infectious and
inflamed areas and take part in vascularization,
wound healing, inflammation, and development and
coordination of vessels processes (Bayati, 2012).
Previous researches have shown that ghrelin
hormone has strong effects in commencement of
getting the food so that by increasing of this
hormone
man
feels
hungry.
Establishment
secretion of ghrelin in stomach and gastric –
intestinal rout, Ghrelin receptor synthesis in Valgus
Nerve and numerous gastric – intestinal effects of
this hormone, indicate the significant role of ghrelin
in brain stem gastric (Moghamasi et al., 2004; Wu
et al., 2004).The advantage of ghrelin as hunger
hormone with its effects on appetite that is created
by hypothalamic peptides, neuropeptide Y, and
Agouti-Related Protein (AGRP). According to
continual concerns of overweight people, in this
type of diseased,the probability of eating disorders
is higher than others and the prevalence of these
disorders can be an important step in nutrition
planning in order to prevention and treatment and
may have effective role in their health promotion.
There are also some investigations subject to
ICAM-1 and E-selection resting levels and ghrelin in
obese people, such as Boos (2008), Mensud
(2007), Josef (2005), Dace (2012) (Boss et al.,
2008; Mensud, 2007; Josef, 2005; Dace, 2012).
Therefore this study intends to examine the relation
between eating disorders and ICAM-1 and Eselection resting levels and ghrelin in overweight
men.
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Materials and Methods
In this study we invite 120 overweight 30-35 year
old men who had come into Alzahra Hospital in
Isfahan, they also were nonsmokers and had no
diabetes or endocrine and disease. They were
explained about conditions then completed the
testimonial forms and participate in this research.
In this study the result of hormonal evaluation kept
confidential and after examining the result, their
hormonal evaluations were given to them. This
study has accomplished in multistage thus that
after filling the questionnaire, in sitting mode and
fasting condition, 5 MI venous blood, was taken
from left hand’s Antecubital vein.
After 5 minutes for coagulation, the mentioned
samples were centrifuged with 3000 rpm for 10
minutes. Blood tests have carried out to
determining the serum ghrelin levels, ICAM and ESelection. The triables were performed by
quantitative detection kit, under the care of the
researcher in the specialized laboratory. Then each
group eating disorders data collected through 26
question questionnaire. Afterward, in resting
condition and after overnight fasting, a blood
sample was taken and after separating its plasma,
it was kept in -20 degree in laboratory until the
ghrelin resting levels, ICAM and E-Selection
measuring time. The data analysis is performed by
spss18 software and according to the data
normality, the analyzing of the data is done by
descriptive statistics and inferential statistics. For
examining the normality of the data KolmogorovSmirnov test was applied and to assess the relation
between variables, t test and Pearson correlation
coefficient and correlation test was used.
Additionally the level of confidence for all the tests
was considered to 95%. In accordance with ethical
standards this study complies with the current laws
of Iran. For preparing blood samples from subjects,
consenting form completed by them.
Results
Based on the results of investigations Body Mass
Index (BMI) of the participants was 25 – 30 Kg/m2,
weight range was 87.4 ± 9.3 and age group was 25
– 30 year old. As it shown the average and
standard deviation of the ghrelin resting levels,
ICAM and E-Selection are 3064.19 ± 371.61, 61.5
± 19.7, 2.5 ± 1.5, respectively. Therefore there is
no significant relation between eating disorders
Pearson correlation coefficient and ghrelin, ICAM
and E-Selection hormones (p-value > 0.05).
Discussion
In the present study the prevalence of eating
disorders relative to ghrelin, ICAM and E-Selection
resting levels in overweight men is determined, but
no significant relation was found. Eating disorders
is under influence of several factors such as social –
psychological
mechanisms,
genetics
and
physiology. Eating problems and weight control
behaviors, cover
apply to wide range of
16
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Table1 Relation between eating disorders and
ghrelin, ICAM and E-Selection resting levels
Variable

N

AVG ^St.D>

Eating correlation p-level
dis.
Ghrelin
120 3064.19 ± 371.61 0.8
0.04
0.816
ICAM
120
61.50 ± 19.70 0.8
0.06
0.489
E- Select. 120
2.50 ± 1.50 0.8
-0.09
0.278

people. In the last decades a considerable growth
in prevalence of weight disorders and eating
problems in obese people is observed. In the most
of studies of ghrelin basic levels in various types of
clinical eating disorders, such as anorexia nervosa
and bulimia nervosa is reported more than basic
level of them in healthy people (Dace, 2012; Prine
et al., 2009; Troisi et al., 2005). Some
investigations result indicated that in medical
conditions and reaching to the normal weight
ghrelin basic levels will decrease and in some cases
they will decrease more than the level of this
hormone in healthy people (Geleibter et al., 2005).
The results of this research subject to ICAM-1 and
E-Selection serum level in comply with Anki Tonjes
(2007), Saetre (2011), Hejazi (2013), Robert
(2006),
Wang
(2001),
Sampson
(2006),
Adamopoulos
(2001),
Rothenbacher
(2003),
Zoppini (2006), (Janas-Kozik et al., 2007; Tönjes
et al., 2007; Saetre et al., 2011|; Hejazi et al.,
2013; Roberts et al., 2006; Wang et al, 2001; Ding
et al., 2005; Simpson et al., 2006; Adamopoulos et
al., 2001; Rothenbacher et al., 2003; Zoppini et al.,
2006).
It is reported that inflammation and notice to CAMs
as cardiovascular risk factors is very important in
people whit coronary heart disease. These factors
have strong relations with the other risk factors
such as CRP, cholesterol and lipoprotein A.
Endomyocardial represent the considerable relation
between increasing of CRP and ICAM-1 in vascular
endothelial. And also the interaction between
lipoprotein A and ICAM-1 is indicated (Davies et al.,
2008). In inflammation condition by increasing the
circulatory system activity that is one of the
important parts of inflammation responses, vessels
endothelial damageswill be extended and the
molecules which are commencer in topical delivery
of leukocytes will be active. Sticky molecules, such
as ICAM-1, can be released (specific or nonspecific)
by inflamed tissue damage, for example nonspecific
proteolysis (Macias et al., 2003). Regular exercise
by decreasing the sympathetic stimulation and
increasing the anti-inflammatory cytokine can
restrain the releasing of IL-Iß and TNF-a proinflammatory cytokines from adipose tissue and
consequently the serum concentration of ICAM-1
and E-Selection will decrease (Mohammad-Ali et
al., 2000). Doing exercise by decreasing harmful
lipolysis and increasing blood helpful lipolysis,
decrease the risk of cardiovascular diseases.
The endocrine system, can increase lipid oxidation
(lipolysis) by accretion epinephrine, norepinephrine
and growth hormones and cortisol and therefore
provide the required energy for the muscles. During
these actions, after 30 -45 minutes of activity
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commencement, plasma cortisol value reach to
maximum and by increasing the gluconeogenesis
process, accelerate calling and using of free fatty
acids for producing energy during the exercise
(Wegge et al., 2004). Since adipose tissue is one of
the important areas for secretion of inflammatory
markers and cytokines, endurance exercises by
increasing the lipolysis and decreasing the body fat
can be a mechanism for reducing the inflammatory
mediators and intercellular sticky molecules.
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Conclusion
The results of this study indicates that the eating
disorders prevalence can happen in consequence of
reasons other than ghrelin, ICAM-1 and E-Selection
resting levels, and according to the determined
percent of eating disorders prevalence in
overweight people, there would be a need to inform
people about the healthy and unhealthy methods of
weight control and proper nutrition.
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ODNOS POREMEĆAJA U PREHRANI I ICAM-1, E-SELEKCIJE I GRELIN RAZINE U
MIROVANJU KOD MUŠKARACA PREKOMJERNE TJELESNE TEŽINE
Sažetak
Ciljevi: Utvrditi postoji li odnos kod kojih je poremećaj prehrane povezan s psihološkim osobinama, a s druge
strane, razinom hormona grelin, ICAM-1 i E-selekcije i mijenja li se tijekom poremećaja prehrane. Cilj nam je
proučiti odnos između poremećaja prehrane i razina odmora, ICAM-1, E-selekcije i hormona grelin u pretilih
muškaraca. Materijali i metode: U ovoj kvazi-eksperimentalnoj studiji, 120 pretilih muškaraca (25-30 godina)
su namjerno odabrani. Tada su podaci o prehrambenim poremećajima prikupljeni EAT upitnikom. U sljedećoj
fazi u stanju mirovanja i nakon noći posta, uzorci krvi su prikupljeni za mjerenje razine odmora, ICAM-1, Eselekcije, i hormona grelin. Konačno, podaci su analizirani odgovarajućim statističkim testovima. Rezultati:
Srednja vrijednost i odstupanje razina odmora, ICAM-1, E-izbor, i hormona grelin su redom 3.064,19, 61,5 ±
19,7 i 2,5 ± 1,5 i nije bilo statistički značajnih odnosa između poremećaja prehrane ICAM-1, E-izbor i grelin
hormona u pretilih muškaraca. Zaključak: Prema našim rezultatima, učestalost poremećaja prehrane može
biti razlog drugim razinama thanRest, ICAM-1, E-selekcije i hormona grelina.
Ključne riječi: poremećaji prehrane, ICAM-1, E-selection, Ghrelin
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Abstract
In this research we identified, registered and analyzed the specific technical and tactical structures of attacks
and counterattacks in karate fights in order to test our hypothesis that karate fights are primarily won by
using simple techniques. In order to attain the aforementioned goals we analyzed a sample of total 274
senior contesters in 137 karate fights, who are older than 18 years and who participated in the maximum of
three fights during the 2008 World Karate Championships in Tokyo. The sample was described with 48
technical and tactical indicators of situational efficiency and fight outcome variables. The data were used to
form an initial matrix (48 variables in 274 fights = 4642 derived data) where events in each variable (48
technical and tactical indicators) were defined as frequencies in which an individual fighter executed a
marked or unmarked technique in attack or counterattack. Such data was used to derive variables for
assessment of overall situational effect of karate practitioner during the fight and for the assessment of
partial situational effects of technique. The obtained results indicate that the situational efficiency and
obtained differences in technical and tactical fighting concept were influenced by quick techniques of low
biomechanical requirements, that is, the aforementioned techniques were used by situationally better and
more effective fighters as assets of tactical surprise for gaining advantage in the attack phase. Such results
confirm our hypothesis that karate fights are won by using primarily techniques with low biomechanical
requirements.
Key words: karate, combat sports, techniques, tactics, world championships
Introduction
The research of the structural analysis of karate, as
the outset point of technical and tactical training,
represents the scientific aspect of analysis of the
functioning of the phenomena which pervade every
level of sports activity. Situational efficiency
regarding success in karate fights to a great degree
depends on the ability to accomplish various
structures of motion, in different manner and from
variable distances. Consequently, there is a great
necessity to identify the technical and tactical
indicators (Olivia et al., 2002). There are few
papers which describe factual indicators of technical
and tactical fighter efficiency in situational
conditions: Gužvica,
2001; Kapo et al., 2005;
Villani 2004; Katić et al. 2005; Blažević et al.,
2006; Doder et al. 2009, whereas only the reports
conducted
by
Villani
and
Distaso
2004;
Koropanovski
and
Jovanović
2007
and
Koropanovski et al., 2008, that represent a more
precise study of technical and tactical indicators,
specifically of frequencies of marked techniques in
a karate fight. The most recent research by
Jovanović et al., 2010 makes inquiry into point
differences between the techniques regarding the
earlier and present rules of point scoring. The
majority of studies in recent years suggest the
mutual influence of scientific accomplishments and
technical advancement in sports, which is a trend
crucial for the development of elite sport. The high
efficiency of this relation is defined by numerous
components, where the factor of competitor
efficiency analysis research represent the set of

variables which describe the factors of sport
success in the most significant way. A karate fight
can be observed as a complex dynamical system
consisting of two fighters who have opposite
interests and goals. The interests and goals of
fighter “A” are the same as the interests and goals
of fighter “B”, although diametrically opposed. The
fighter “A” is in the phase of the attack if they
perform a technique before the fighter “B”, who is
in the phase of counterattack when they perform a
technique as a reaction to the attack. The goal of
the fighter in the attack phase is to scorepoints
using a performed technique, whereas the goal of
the fighter in the counterattack phase is to prevent
the fighter in the attack phase to realize the
potentially valuable technique and to gain a
favorable position to score points using their own
performed technique. Therefore, a confrontation
between two contesters in a karate fight can be
observed as a complex dynamic system of
encounter between two mutually opposed systems
– two individuals or two teams. Both systems are
determined by the contesters’ level of ability,
attributes and cognition, which are used to achieve
the best possible result – victory. Prominent
identifiable and recordable events occur during the
encounter between the two contesters. Those
events can disclose the levels of efficiency in both
teams and individuals and reveal in which
segments and elements of sports contest a
particular team or an individual realize their
advantage.
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In other words, they can indicate the possible
causes of the final result of the competition
according to Dizdar (2001). The aim of this study is
to prove the hypothesis that karate fights are
primarily won by using simple techniques during
the fight. To achieve this goal we will identify,
register and analyze the specific technical and
tactical structures of attack and counterattack on
the high-quality sample, using the methodologically
confirmed process (method) to estimate analyzed
situational efficiency of karate practitioners for
derived data for studies of situational efficiency of
karate practitioners according to Sertić et al., 2011.
In addition, the data obtained by this method can
be utilized as outset hypotheses for modeling and
analysis of technical and tactical fighting training.
Materials and Methods
Study Subjects
The sample was comprised of the total of 274 male
competitors from 137 fights, seniors and older than
18 years, who participated at the 2008 World
Karate Championship in Tokyo, Japan. The
contestants were participants of the competition
from 97 countries from five continents (Africa,
America, Asia, Australia and Europe).
Table 1 Display of the fights structures by weight
cathegory
Category
-60
-65
-70
-75
-80
+80
OPEN

Total fights in
cathegory
52
61
68
70
65
61
78

Table 2 Display of
competition phases
Category
-60
-65
-70
-75
-80
+80
OPEN

1st
round
17
19
22
20
21
21
7

Number of fights
observed
36
40
47
43
46
46
16

the

2nd
round
12
14
18
17
19
18
4

fight

3rd
round
4
4
4
3
4
4
2

%
69,25
65,57
69,11
61,42
70,76
75,40
20,51

structures

Semifinals
2
2
2
2
1
2
2

in

Finals
1
1
1
1
1
1
1

The sample variables in this study were: 12
descriptive technique and tactics variables divided
into individual non-scoring attack techniques
(“TEH”nn), individual scoring attack techniques
(˝TEH˝bn), individual non-scoring counterattack
techniques (˝TEH˝nk) and individual scoring
counterattack techniques (˝TEH˝bk). Kizame tsuki
(KT_nn, KT_bn, KT_nk, KT_bk), Gyaku tsuki jodan
(GYJ_nn, GYJ_bn, GYJ_nk, GYJ_bk), Gyaku tsuki
chudan (GYC_nn, GYC_bn, GYC_nk, GYC_bk),
Mawashi
geri
chudan
(MWC_nn,
MWC_bn,
MWC_nk, MWC_bk), Ashi mawashi geri chudan
(AMWC_nn, AMWC_bn, AMWC_nk, AMWC_bk),
Mawashi geri jodan (MWJ_nn, MWJ_bn, MWJ_nk,
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MWJ_bk), Ashi mawashi geri jodan (AMWJ_nn,
AMWJ_bn, AMWJ_nk, AMWJ_bk), Ura mawashi geri
jodan (UMWJ_nn, UMWJ_bn, UMWJ_nk, UMWJ_bk),
Ashi
uramawashi
ger
ijodan
(AUMWJ_nn,
AUMWJ_bn,
AUMWJ_nk,
AUMWJ_bk),
Ushiro
mawashi geri jodan (UMWJ -nn, UMWJ_bn,
UMWJ_nk ,UMWJ_bk), Nagewaza-tsuki (NWTS_nn,
NWT_bn, NWT_nk, NWT_bk). Other techniques
(OT_nn, OT_bn, OT_nk, OT_bk), Descriptive
variables of the contest outcome: win(PJ) and
loss(PZ).
Data analysis
The data was extracted through analysis of video
camera records of 274 karate combats which took
place during the 2008 World Karate Championship
in Tokyo. The data was calculated by trained and
experienced measurers from Combat Sports
Department of University of Zagreb Faculty of
Kinesiology. The analysis observed the frequencies
of 12 techniques in order to estimate the individual
indicators of technical and tactical activities which
were further recalculated as indicators of situational
efficiency
technique
and
overall
situational
efficiency during the fight.
The derived data used to estimate the impact of
situational efficiency of karate athletes was based
on the initial data matrix. For the purposes of
calculation each of the two stages of the karate
sports fight (attack and counterattack) had been
given the numerical ratio scale values, which were
later used for statistical analysis. The method of
objective assessment of situational effect of karate
athletes through technical and tactical situational
efficiency indicators was calculation through
Spearman’s rank correlation coefficient (r=0,60,
p=0,05) between variables PJ-PZ (win-loss) and
UK_SE (total situational efficiency in a fight) for
groups of winners and defeated candidates.
The difference between the situational efficiency of
particular attack and counterattack techniques were
calculated using Wilcoxon statistically significant
difference test. The normal distribution of variables
was tested using Kolmogorov-Smirnov test for the
results obtained in the basic variables of situational
efficiency. The registration of situational indicators
was implemented using a specialized software
package DARTFISH 4.5.2.0. The data were tested
and loaded into a statistical data program Statistics
7 (StatSoft, Inc., Tulsa, USA).
Results
Table 3 denotes the results of Wilcoxon statistically
significant difference test between situational
efficiency of certain attack and counterattack
techniques. It is noticeable that four out of ten
observed variables display a statistically significant
difference (p<,01) in technical and tactical attack
and counterattack phases. Respective are the
variables of situational efficiency techniques: SE_KT
(kizame tsuki), SE_GYJ (gyaku tsuki jodan),
SE_GYC (gyaku tsuki chudan) and SE_MWC
(mawashi geri chudan).
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Table 3 The results of Wilcoxon test of statistically significant difference between situational efficiency of
certain techniques of attack and counterattack

x

ranks
T
z
p
attack
counterattack
SE_KT
293
260
338
3,20
0,00
0,19
SE_GYJ
294
259
1733
3,48
0,00
0,21
SE_GYC
293
260
1831
2,66
0,01
0,16
SE_MWC
284
269
37
2,54
0,01
0,15
SE_MWJ
277
276
14
0,08
0,93
0,01
SE_AMWJ
277
276
3
0,00
1,00
0,00
SE_UMWJ
278
275
10
0,76
0,45
0,05
SE_AUMWJ
278
275
4
1,08
0,28
0,06
SE_NWT
275
278
11
1,68
0,09
0,10
SE_OT
276
277
0,00
( x ranks–arithmetic mean of ranks, T – T Wilcoxon equivalent pair test value, z – calculated value of Wilcoxon equivalent pair test, p –
minimal margin of error for determining statistically significant difference between arithmetic rank of means, (z / 2n)– relative effect size (0
denotes minimal differencebetween the groups)
variable

z / 2n

Table 4 Total display of frequency and proportion (%) scored in the marked and unmarked techniques of
attack and counterattack

TECHNICQUES
KT – kizame tsuki
GYJ – gyaku tsuki jodan
GYC – gyaku tsuki chudan
MWJ – mawashi geri jodan
Discussion
MWC – mawashi geri chudan
AMWJ – ashi mawashi geri jodan
AMWC – ashi mawashi geri chudan
UMWJ – ura mawashi geri jodan
AUMWJ – ashi ura mawashi geri jodan
NWT – nage waza tsuki
RT- remaining technicques

MARKED
A TACK
CAUNTERATACK
FREQ
%
FREQ
%
48
16,1
15
11,45
111
37,24
55
41,98
98
32,8
44
33,58
4
1,34
3
2,29
21
7,04
2
1,52
2
0,67
1
0,67
0
0
0
0
5
1,67
2
1,52
4
1,34
1
0,67
4
1,34
7
5,34
1
0,33
1
0,67

Derived variables of situational efficiency of
techniques which do not exhibit statistically
significant difference in technical and tactical phase
of attack and counterattack are: SE_MWJ
(mawashigerijodan), SE_AMWJ (ashi mawashi geri
jodan), SE_UMWJ (ura mawashi geri jodan),
SE_AUMWJ (ashi ura mawashi geri jodan) and
SE_OT (other techniques). The maximum difference
between the variables of attack and counterattack
are denoted by the value of relative effect size
(z / 32n). According to the listed relative value
effect 0 represents the minimal difference between
the derived variables of situational efficiency of
techniques realized in attack and counterattack.
Based on these indicators we can notice that the
variable SE_GYJ (gyaku tsuki jodan) with the
relative value of effect of 0,21 on the level of
statistical significance p<,01 differs the technical
and tactical concepts of attack and counterattack to
the highest degree. When compared to the
research (Vidranski 2010) we can notice the
differences in arithmetic means of situational
efficiency of variable SE_GYJ (gyaku tsuki jodan)
realized in attack and counterattack. The derived
variable of situational efficiency SE_GYJbn (gyaku
tsuki jodan – attack) has a higher value of
arithmetic mean, which amounts to 4,35, whilst the
variable
SE_GYJbk
(gyaku
tsuki
jodan
–

A
FREQ
692
695
639
90
239
0
0
35
71
176
29

UNMARKED
TACK
CAUNTERATACK
%
FREQ
%
24,52
194
14,42
24,62
570
42,37
22,64
387
28,77
3,18
9
0,66
8,46
42
3,12
0
16
1,18
0
5
0,37
1,24
6
0,44
2,51
19
1,41
6,23
85
6,31
1,02
8
0,59

counterattack) has a lower value of arithmetic
mean of situational efficiency which amounts to
2,33. The values of the afore-mentioned arithmetic
means reflect in the higher arithmetic mean of
ranks of the SE_GYJ (gyaku tsuki jodan) variable
realized in the attack (294) as opposed to the
arithmetic mean of counterratack which is lower
(259). Thereby it can be noticed that the fighters
achieved higher values of situational efficiency by
executing the gyaku tsuki jodan technique in
technical and tactical attack phase as opposed to
the counterattack phase and thus generated higher
values of the arithmetic means of ranks which is
higher in the attack phase. As mentioned above,
the higher situational efficiency of gyaku tsuki
jodan technique in the attack phase can be
explained through the fighting concept of the elite
contesters, that is to say, the elite contesters
frequently take initiative in a fight in order to
realize their advantage early on and to finish the
fight in their favor. Assuming the initiative in a fight
implies the execution of a technique as an attack
feature in a time period before the opponent’s
technique. According to the existing research
(Vidranski, 2010) it is known that higher ranking
contesters (victors) attain a higher degree of
situational
efficiency
in
techniques
realized
predominately in the attack phase.
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In accordance with (Vidranski, 2010) the point
valued technique of gyaku tsuki jodan in attack
phase (GYJbn) with frequency of 111 repetitions
accounts for 25,87% of total point valued
techniques in 274 fights. Such structure makes it
the most frequent point valued technique in a
karate fight in technical and tactical attack phase.
The same gyaku tsuki jodan technique in the
counterattack phase (GYJbn) with frequency of 55
repetitions accounts for 12,82% of total point
valued techniques which makes it the third most
frequent point valued technique and the most
frequent point valued counterattack technique.
From the observed data we can conclude that the
initiative of the more skillful competitors and high
frequency in a fight make gyaku tsuki jodan
technique more effective in the technical and
tactical attack phase as opposed to the
counterattack phase. In the second place with
statistically significant difference p<,01 and relative
effect size (z / 32n) of 0,19 between technical and
tactical attack and counterattack phase is the
situational efficiency of SE_KT (kizame tsuki)
technique. The value of arithmetic mean of
situational efficiency of SE_KT (kizame tsuki)
technique is higher in technical and tactical attack
phase (Vidranski, 2010). According to the
referenced study we can conclude that the more
skilled competitors and contest victors attained an
overall higher value of arithmetic mean of
situational efficiency of SE_KT (kizame tsuki)
technique in the attack phase. Therefore we can
conclude that the more skilled contesters employed
the kizame tsuki technique in order to obtain
initiative in a fight and therefore attained the
higher situational efficiency in the attack phase.
Beside this reasoning kizame tsuki technique is
frequently used because of its low degree of
biomechanical complexity and minimal amplitude
demands in point scoring. The aforementioned
characteristics make it the prime technique for
opponent surprisal and point scoring in the attack
phase. All of the observed qualities of kizame tsuki
technique were emphasized during the high-stake
competition where the elite contesters utilized their
skills to obtain initiative and ensure dominant
position in a fight by point acquisition in the attack
phase. In addition, a higher situational efficiency
was attained using the kizame tsuki technique in
technical and tactical attack phase, which accounts
for obtained values of statistically significant
differences. In the third place with the statistically
significant difference p<,01 and relative effect size
(z / 32n) of 0,16 between technical and tactical
phases of attack and counterattack is the situatonal
efficiency of SE_GYC (gyaku tsuki chudan)
technique. The values of arithmetic means of
situational efficiency of SE_GYC (gyaku tsuki
chudan) technique are higher in technical and
tactical attack phase (Vidranski, 2010). According
to Table 3 it can be noticed that the more skillful
competitors and contest winners attained higher
values of arithmetic means of situational efficiency
of SE_GYC (gyaku tsuki chudan) technique in the
attack phase. Concurrently, it can be noticed that
the group of victorious contesters differed the most
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from the group of defeated contesters in situational
efficiency of this technique. Thereby it can be
concluded that the more skilled contesters
employed gyaku tsuki chudan technique in order to
obtain initiative in a fight and thus attained a
higher situational efficiency in attack phase in such
way. In addition to the aforementioned reasons,
gyaku tsuki chudan technique is frequently used in
the attack as a second choice technique in
composite combinations. The reasons for such
classification are: low biomechanical complexity
and transition of the point scoring zone to the body.
In reality, the attack is generally commenced by
executing a technique in the point scoring zone of
the head (jodan technique). The point scoring zone
is subsequently transited and a technique is
executed in the point scoring zone of the body
(chudan technique). These exact characteristics
make gyaku tsuki chudan technique the second
most effective technique for opponent surprisal and
point scoring in the attack phase (Vidranski, 2010).
All of the aforementioned advantages of the
technique were emphasized during the high-stake
competition where the elite contesters utilized their
skills in order to obtain initiative and ensure
dominant position in a fight by point scoring in the
attack phase. Concurrently, a higher situational
efficiency of gyaku tsuki chudan technique in
technical and tactical phase of attack was obtained,
which accounts for the resulting statistically
significant difference. In the final, fourth place, with
the statistically significant difference p<,01 and
relevant effect size (z / 32n) of 0,15 between
technical and tactical attack and counterattack
phase is situational efficiency of foot technique
SE_MWC (mawashi geri chudan). The values of
arithmetic mean of situational efficiency of
SE_MWC (mawashi geri chudan) are significantly
higher in technical and tactical attack phase
(Vidranski 2010). According to the aforementioned
study, it can be concluded that the more skilled
contenders and victors of the contests attained
higher values of arithmetic means of situational
efficiency of SE_MWC (mawashi geri chudan)
technique in the attack phase. It can also be
noticed that the group of victorious contesters
differed the most from the group of defeated
contesters in the situational efficiency of the
mentioned footwork technique. It can be concluded
that the winners of the contests execute complex
and demanding techniques, whereas the contesters
who are motorically inferior to their opponents
cannot execute those techniques. It can be
recapitulated that the more skilled contesters
employed foot technique mawashi geri chudan
technique in order to obtain initiative in a fight and
in such a way attain higher situational efficiency in
the attack phase. In addition to aforementioned
reasons mawashi geri chudan technique is
frequently used as a second and third choice
technique in composite combinations. The reasons
for such classification are: the lowest biomechanical
complexity among all of the observed foot
techniques and transfer of point scoring zone to
body. In reality, the attack is generally commenced
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by executing a technique in the point scoring zone
of the head (jodan technique). The point scoring
zone is subsequently transited and a technique is
executed in the point scoring zone of the body
(chudan technique). Foot technique mawashi geri
chudan is frequently executed in the attack phase
as a second choice technique after the jodan
technique kizame tsuki. These characteristics make
mawashi geri chudan technique on the third place
out of all observed techniques for technique for
effective opponent surprisal and point acquisition in
the attack phase (Vidranski 2010). Aforementioned
advantages of the technique were emphasized
during the high-stake competition where the elite
contesters utilized their skills to obtain initiative
and to ensure dominant position in a fight by point
scoring in the attack phase. Higher situational
efficiency was attained usingthemawashigerichudan
technique in technical and tactical attack phase,
which accounts for obtained values of statistically
significant
differences.
The
other
observed
variables did not indicate statistically significant
difference in situational efficiency of attack and
counterattack phases.
Conclusion
Situational efficiency and derived differences in
technical and tactical concept of fighting were
mostly influenced by quick techniques with low
biomechanical demands. The mentioned techniques
were used by situationally more efficient and skilled
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fighters as an instrument of tactical surprise in
order to attain advantage in a fight during the
attack phase. The issue occurs whether it is
justified to use techniques that are biomechanically
simpler, such as ipon and nihon techniques, in
order to gain advantage in a contest. Are the
mentioned techniques truly situationally more
effective when scoring pointsduring the attack
phase or is the lower level of the training process in
elite karate the reason behind less frequent use of
higher scoring techniques (sanbon techniques)?
The execution of those techniques in the attack
phase implies the highest level of muscle
automatization, along with the sports preparation
technology. The aforementioned facts can still be
observed in a theoretical manner, whereas their
empirical confirmation can only be established once
the
three
point
techniques
become
more
represented in contests. The 2008 change in karate
rules which increases the time period of fights by
60 seconds creates the possibility of a greater risk
at the earlier points in a fight, which in turn
increases the potential usefulness of sanbon
techniques. The mentioned variables SE_KT
(kizame tsuki), SE_GYJ (gyaku tsuki jodan),
SE_GYC (gyaku tsuki chudan) and SE_MWC
(mawashi
geri
chudan)
display
statistically
significant difference in technical and tactical
concepts of attack and counterattack, and are
situationally more efficient and usually employed by
more skillful fighters.
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RAZLIKE U TEHNIČKIM I TAKTIČKIM POKAZATELJIMA NAPADA I PROTUUDARA
KOD ELITNIH MUŠKIH KARATE BORACA
Sažetak
U ovom istraživanju smo identificirali, registrirali i analizirali posebne tehničke i taktičke strukture napada i
protuudara u karate borbama kako bi testirali hipotezu da se karate borbe prvenstveno osvajaju pomoću
jednostavne tehnike. Kako bi se postigli gore navedene ciljeve analizirali smo uzorak od ukupno 274
seniorska natjecatelja u 137 karate borbi, koji su stariji od 18 godina, a koji su sudjelovali u najviše tri borbe
tijekom Svjetskog karate prvenstvu u Tokiju 2008. Uzorak je opisan sa 48 tehničkih i taktičkih pokazatelja
situacijske učinkovitosti i borbenim varijablama. Podaci korišteni su za formiranje početne matrice (48
varijable u 274 borbi = 4642 izvedena podatka), gdje su događaji za svaku varijablu (48 tehničkih i taktičkih
pokazatelji) definirani kao frekvencije u kojima je pojedini borac izvršio registriranu ili neregistriranu tehniku
u napadu ili protunapadu. Takvi podaci su upotrijebljeni za dobivanje varijable za procjenu ukupne situacijske
učinkovitosti karate prakse u borbi i za procjenu situacijskih parcijalnih efekata tehnike. Dobiveni rezultati
pokazuju da situacijske učinkovitosti i dobivene razlike u tehničkim i taktičkim konceptom borbe su pod
utjecajem brzih tehnike, niskih biomehaničkih zahtjeva. Spomenute tehnike su korištene od situacijski boljih i
učinkovitijih boraca kao inventor za taktičko iznenađenje za stjecanje prednosti u fazi napada. Takvi rezultati
potvrđuju našu hipotezu da se karate borbe osvajaju ponajprije pomoću tehnika s niskim biomehaničkih
zahtjevima.
Ključne riječi: karate, borilački sportovi, technike, takitka, svjetsko prvenstvo
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Abstract
The aim of this study was to apply the social network analysis approach to the football match analysis case.
For such, it was analyzed the Switzerland national football team during the FIFA World Cup 2014
tournament. Two general network metrics (total links and network density) and two centrality metrics
(degree centrality and degree prestige) were computed. Four matches from Switzerland in FIFA World Cup
2014 were analysed in this study. A total of 334 adjacency matrices corresponding to 334 units of attack
were generated based on the teammates’ interactions and then converted in 4 network graphs. A total of
1129 passes were analysed. The greatest value of total links and network density was achieved in the first
match (88 total links and 0.80 of density value). Degree centrality revealed that the defenders and
midfielders were the players with greatest prominent values in the attacking building. Degree prestige
showed that midfielders were the main targets of the team to pass the ball in the attacking process. In
summary, this study showed that centrality metrics can be an important tool in match analysis to identify the
style of play of football teams, revealing the most prominent tactical roles in the attacking process.
Key words: match analysis, football, network, cooperation, performance
Introduction
The football is a complex and dynamic system that
depends from the interactions of many agents
(Grehaigne, Bouthier & David, 1997). Such
interactions within a team can be considered as a
cooperation process that emerges based on the
strategic plan for the team, the situational variables
and the contextual constraints (Davids, Araujo, &
Shuttlewort, 2005). Despite of many dynamic
factors that can change the strategic master plan
for the team, usually there are some intrinsic
patterns of cooperation that comes from weekly
daily training sessions Jonsson et al., 2006). Such
patterns of play aims to provide some stability to
the team’s performance and organize the
cooperation process of different teammates
(Couceiro, Clemente, Martins & Machado, 2014). In
fact, the organization of different players is one of
the main challenges for the coach in the game of
football. Besides to organize the team for different
matches during a season, another interesting main
role of coaches and their staff is to observe,
analyze and understand the interactional process of
players during the match trying to identify the
strength and weakness points of the team
(Clemente,
Couceiro,
Fernando,
Mendes
&
Figueiredo, 2013). In that sense, the match
analysis on football is one of the fundamental
processes to provide relevant feedback for the
coach in order to identify the team and players’
properties (Carling, Williams & Reilly, 2005; Hughes
& Bartlett, 2002). The usual match analysis
provides relevant information about time-motion
profiles of players and the individual efficacy of

football actions (Carling, Bloomfield, Nelsen &
Reilly, 2008; Hughes & Bartlett, 2002). Despite of
these important indicators, the tactical information
seems to be the weakest parameter of the regular
match analysis systems (Vilar, Araujo, Davids & BrYam, 2013). In fact, such evidence can be
explained by the complexity of analysis and by the
difficulty to produce quantitative information about
human behaviors. Lately, new methodological
approaches have been proposing new quantitative
solutions to quantify the tactical behavior of teams
(Travassos, Davids, Araujo & Esteves, 2013). Some
approaches use the Cartesian information of
players’ locations in the field to compute the spatiotemporal relationships. Such tactical metrics
provides very interesting collective information in a
online or offline fashion (Clemente, Couceiro,
Martins, Mendes & Figueiredo, 2013).
Nevertheless, those metrics depend from the
information about players’ position in the field, thus
depending of multi-camera tracking systems or GPS
(Global Positioning System) to work (Clemente,
Couceiro, Martins, Mendes & Figueiredo, 2014).
Due to very expensive costs, this alternative is not
an immediate solution for all clubs and contexts. A
different approach is a semi-computational solution
that crosses the individual observation of some
indicators (as passes between players) and then
processes such data using specific algorithms to
provide information about the collective interaction
and reveal some interactional tendencies within the
team (Lusher, Robins & Kremer, 2010).
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Such approach is called by Social Network Analysis
and is based on graph theory (Wasserman & Faust,
1994). By now the use of network approach for the
study of football dynamics is only beginning
(Grund, 2012). One of the first network
applications used some individual metrics to
determine the prominence of players during
European Cup 2008 (Duch, Waitzman & Amaral,
2010). Later, a crossed approach using individual
and general metrics identified the most prominent
player within the most successful teams in FIFA
World Cup 2010 (Pena & Touchette, 2012). A
similar analysis was also performed in such
competition but with a greater focus on general
teams properties (Cotta, More, Merelo & MereloMolina, 2013). Lately, a pilot study used some
network metrics to analyze the inter-dependency
between teammates in a specific football team of
Portuguese premier league (Clemente, Couceiro,
Martins, Mendes & Figueiredo, 2014). Briefly, the
studies reveals that there are two main group of
network metrics: 1) network metrics to identify the
graph properties and that provide a unique value
for the network; and 2) centrality metrics that
identify the prominence levels of each player for
the overall network of a team. These studies
provided some relevant information about the
possibilities of network approach for the match
analysis. Nevertheless, the massive use of these
techniques is not a reality by now. Besides of that,
the practical applications for the coaches are not a
main priority in those studies. Therefore, the aim of
this study was to apply general and centrality
network metrics to identify the style of play and
some patterns of interactions of Switzerland
football team during the FIFA World Cup 2014. This
is a case study that aims to identify the variation of
general properties of cooperation in Switzerland
team and also identify which tactical roles have a
greater prominence for the overall teammates’
cooperation.
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Sample
Four official matches from Switzerland in FIFA
World Cup 2014 tournament were analysed in this
study. A total of 334 adjacency matrices
corresponding to 334 units of attack were
generated based on the teammates’ interactions
and then converted in 4 network graphs. A total of
1129 passes were analysed.
Experimental Procedures
To perform a network analysis based on graph
theory it is necessary to build an adjacency matrix
that represents the connections (arrows) between a
node n (player) and their neighbour y (teammate).
In the case of this study it was considered the pass
between two players as the indicator to generate
the connection (Passos et al., 2011). Thus, only the
attacking moments were observed. To make easier
generate the matrix it was built an individual
adjacency matrix per each unit of attack. The unit
of attack can be considered as the moment that
team recovers the ball from the opponent and
performs a passing sequence until lose the ball
again (Passos et al., 2011). During each unit of
attack the interactions between teammates were
codified with 1 (one) for a pass from player n to
player y and with 0 (zero) for none pass between
such dyad. In the case of more than 1 pass in the
same direction between teammates, the number of
passes was codified. Please consider the example of
coding in Figure 1. As is possible to observe in the
previous Figure 1, the 0 code is for no passes
between teammates. In the specific case of player
3 the connection code for player 4 was 2 that
correspond to the number of passes in same
direction (from player 3 to player 4). This
procedure was undertaken per each unit of attack
and in the end of each match it was generated the
overall adjacency matrix that corresponds to the
sum of all individual adjacency matrices generated
in the match.

Methods

Figure 1 Example of data collecting and coding: a) Passing sequence between players 3, 4 and 5; and b)
corresponding adjacency matrix of the passing sequence.
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The observational process focused in the tactical
role of each player. This methodological option
follows the most recent works (Clemente, Couceiro,
Martins, Mendes & Figueiredo, 2014; Malta &
Tavassos, 2014) and aimed to provide more useful
tactical information about the specific style of play.
The positional referential followed the Di Salvo et
al. (2007) recommendation: 1) goalkeeper; 2)
external defenders; 3) central defenders; 4)
midfielders; 5) external midfielders; and 6)
forwards. In the case that one player permanently
changed their tactical position in the field a new
code was attributed. The same researcher that had
more than 5 years of experience in match analysis
undertook the data collecting and codification. In
order to ensure the reliability of study the Cohen’s
kappa was performed with a 20-day interval
between the first and the second data collecting
(Robinson & O’Donoghue, 2007). A total of 10% of
general data was tested for the reliability
procedure. The Kappa value was 0.76, thus
ensuring the accomplishment of reliability.
Network Metrics
Per each of 4 global graphs obtained from the social
network analysis of Switzerland national team it
was computed a set of general and centrality
network metrics. The data computing was carried
out using the software SocNetV (version 1.4.)
(Kalamaras, 2014). This software is a graphical
application to analyse and visualize the social
networks and to compute the general metrics and
identify the centrality levels of players. Two general
network metrics (total links and density) and two
centrality metrics (degree prestige and degree
centrality) were carried out to analyse the
interactional process of Switzerland team.
Total Links
This metrics allows quantifying the total number of
connections between all teammates. Such metric
considers that one teammate is connected to
another if a pass at least has been occurred during
the match. Greater values reveal that more
connections emerged between the teammates.
Network Density
Density metric is a relative index that measure the
overall affection between teammates
(Horvath,
2011). In the case of ordered relationships the
possibility of directed connections in a diagraph of n
nodes is n(n-1) thus the density can be computed
as (Wasserman & Faust, 1994):
L
D = ---------n(n-1)

(1),

In that sense, the density is a fraction that has a
minimum of zero (without arrows) and a maximum
of 1 (all arrows). Values closer to 1 suggest a
greater general affection between teammates and
smallest values suggest a star-graph tendency.
Degree Centrality
Degree centrality (out-degree measure) represents
the prominence level of each player to build the
attacking process. Greater values suggest that the
player has a great participation to build the attack
with their passes for other players.
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Degree Prestige
Degree prestige (in-degree measure) represents
the prominence level of each player to be the target
of his teammates to pass the ball. Therefore,
greater values suggest that the player is the
priority player to receive the ball and smallest
values suggest that the player is not one of the
targets to pass the ball.
Results
The general properties of Switzerland team graph
were inspected using the total links and density
metrics. The results per each match can be
observed in the following Table 1.
Table 1 Descriptive statistics for total links and
density values achieved by Switzerland team during
FIFA World Cup 2014.
Total Links

Density

Switzerland 2 vs. 1 Ecuador

88.00

Switzerland 2 vs. 5 France

82.00

0.80
0.75

Honduras 0 vs. 3 Switzerland

67.00

0.61

Argentina 1 vs. 0 Switzerland

69.00

0.63

Average

76.50

0.70

Standard Deviation

10.15

0.09

Coefficient of Variation

13.27

13.27

As is possible to observe in the previous Table 1 the
greatest values of total links and density were
achieved in the first match (88 total links and 0.80
density value). In the other hand, the smallest
values were achieved in the third match of round of
qualification (67 total links and 0.61 density value).
In a general way the level of overall connection it
was decreasing from the first until the third match.
Besides the general properties of Switzerland team
graph, the centrality levels of tactical roles it were
computed based on degree centrality and degree
prestige. The descriptive statistics can be found in
the following Table 2 and Table 3. Table 2 reveals
that the midfielders and defenders achieved the
greatest values of degree centrality. In fact, in
three of the four matches the lateral defenders
achieved the greatest values (range between
12.74% and 15.48%) and midfielders as well
(range between 15.57% and 16.67%). Excluding
the goalkeeper, the striker had the smallest values
of degree centrality in the majority of matches
(range between 2.98% and 6.76%). Such values
suggest that the lateral defenders and midfielders
had a greater participation in the ball circulation
and building attack. Moreover, the midfielders had
the lowest values of coefficient of variation (around
18%), thus suggesting a greater stabilization of the
prominence in all matches. The degree prestige
values (Table 3) reveals that midfielders had the
greatest values in the majority of matches (range
between 13.33% and 19.32%). In fact, only in one
match another tactical role had the second greatest
value (central defender – 11.82%). In other hand
and excluding the goalkeeper, the forward had the
smallest value in the majority of matches (range
between 4.95% and 10.14%).
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Table 2 Degree centrality of Switzerland players during FIFA World Cup 2014.
Degree Centrality
Goalkeeper
Lateral Defender
Lateral Defender
Central Defender
Central Defender
Midfielder
Midfielder
Midfielder
Wing Midfielder
Wing Midfielder
Striker

Match 1
5.66
12.74
9.67
12.03
7.08
15.57
12.03
8.49
8.73
4.95
3.07

Match 2
2.73
11.21
10.91
13.64
13.33
13.03
11.82
9.70
5.45
4.55
3.64

Match 3
2.90
14.01
10.14
5.80
7.25
9.18
15.94
10.63
10.14
7.25
6.76

Match 4
2.98
7.74
15.48
5.95
7.14
8.33
16.67
13.10
10.12
9.52
2.98

Average
3.57
11.42
11.55
9.35
8.70
11.53
14.11
10.48
8.61
6.57
4.11

St. Dev.
1.40
2.71
2.67
4.07
3.09
3.38
2.55
1.95
2.21
2.30
1.79

%CV
39.27
23.72
23.09
43.52
35.52
29.33
18.05
18.63
25.62
35.05
43.61

St. Dev.
0.50
2.04
1.80
3.71
3.46
4.02
2.49
3.79
2.55
3.30
2.26

%CV
29.23
22.01
19.33
51.51
50.06
37.67
17.38
26.97
24.42
37.26
31.27

Table 3 Degree prestige of Switzerland players during FIFA World Cup 2014.
Degree Prestige
Goalkeeper
Lateral Defender
Lateral Defender
Central Defender
Central Defender
Midfielder
Midfielder
Midfielder
Wing Midfielder
Wing Midfielder
Striker

Match 1
2.36
11.79
6.84
9.91
6.84
14.86
13.44
11.08
11.08
6.84
4.95

Match 2
1.21
10.00
10.61
10.91
11.82
13.33
11.21
11.52
6.67
6.67
6.06

Match 3
1.45
8.21
9.18
3.86
4.83
6.76
15.94
19.32
12.08
8.21
10.14

The midfielder had also the smallest coefficient of
variation (17.38%), thus suggesting a greater
prominence during all matches. The overall results
suggest that midfielders were the targets of the
teammates to pass the ball during the passing
sequences.
Discussion
The social network analysis and their metrics can
help new approaches for the study of teammates’
interactions. Thus, the aim of this study was to
apply some general and centrality metrics based on
graph theory to identify the properties of
Switzerland team during the FIFA World Cup 2014.
A previous study that analyzed the density levels of
English Premier League Teams identified that
greatest performance on goals scored are
associated with greatest levels of density and, in
other hand greatest levels of centralization are
associated with lowest performance (Grund, 2012).
In fact, the capability to act as one is one of the
main priorities of team sports. In the study of
Switzerland team it was found the lowest value was
achieved in the third match (0.61). The greatest
value was achieved in the first match (0.80). The
curiosity of these values is that both matches were
won by Switzerland. In that sense, it was not
possible to associate the lowest values of density
with worst scores. The similar findings were
observed for the total links achieved by the team.
Briefly, the general properties can be not enough to
understand the collective organization and provide
useful information for coaches, mainly because the
values are only general indicators of collective
network. In that sense, the centrality values of
each tactical role was inspected in this study.
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Match 4
1.79
7.14
10.71
4.17
4.17
7.74
16.67
14.29
11.90
13.69
7.74

Average
1.70
9.29
9.33
7.21
6.91
10.67
14.32
14.05
10.43
8.85
7.22

In some previous studies it was found that the
champion of European Cup 2008 and FIFA World
Cup 2010 based their passing sequence in the
midfielder (Xavi – Spanish team) (Duch et al.,
2010; Pena & Touchette, 2012). In a recent study it
was also found that external defenders and central
defenders were the players with greatest values of
centralization in the attacking building of a
professional Portuguese team from Premier League
that won four matches and draw one match
(Clemente, Couceiro, Mendes & Figueiredo, 2014).
Such study also found that defenders and
midfielders were the players with most connectivity
levels with overall teammates (Clemente, Couceiro,
Mendes & Figueiredo, 2014). In the case of
Switzerland team it was found similar results, thus
the greatest degree centralization levels were
achieved by defenders and midfielders. The type of
data collected can be associated with such values.
In fact, all passing sequences were considered
(from counter-attack until regular building attack).
Thus, in teams with a style of play based on ball
circulation and possession of the ball it is normal
that defenders and midfielders have the greatest
values of centralization mainly because the
attacking processes starts from behind in a set of
passes in the defensive midfield. In other hand, the
style of play based on counter-attack and quick
attacking transition the greatest values of
centralization can be found mainly in the
midfielders (Malta & Tavassos, 2014). The degree
prestige (in-degree metric) revealed that the
midfielders are the main targets to pass the ball.
Such values can only be understood by the specific
style of play of the team. In fact, it is predictable
that in teams that opts to play in counter-attack
and recruiting the forward players the greatest
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values of degree prestige can be found in forwards
and external midfielders as found in studies that
only analyzed the attacking transition and counterattack (Malta & Tavassos, 2014). In the Switzerland
case the attacking building are based in exploit the
midfielders and the central offensive midfielder
(called by number 10 in football), thus even in the
degree prestige the level achieved by the
striker/forward is too small. Once again, such
results reveals that the Switzerland style of play
area based on building attack and short passes in
the majority of playing time and not in counterattack and passes with direction to the forward
players. The results of centrality metrics are very
interesting mainly because can provide a useful
information about the strategic options of the team
and also reveals the style of play that team opts to
use in the majority of the time. As in any study,
this study had some limitations. One of the main
limitations was not use some of computational
metrics to identify the collective organization
mainly in a geometric point-a-view. In fact the
notion of proximity between teammates during the
match or the away how teammates performs
attacking triangulations can be a very important
complementary resource to identify the playing
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style and to justify the centrality levels. Thus,
future works must use both methodologies
(network approach and computational metrics
based on spatio-temporal analysis) to improve the
knowledge about the style of play of the teams
during football games. This will be a great
contribution for the future of match analysis.
Conclusion
This study aimed to analyze the network behavior
of Switzerland national team during FIFA World Cup
2014. The main findings revealed that the passing
sequence was based on the defenders and
midfielders during the majority of the match.
Moreover, it was found that the prominent players
to receive the ball were the midfielders, suggesting
a style of play based on attacking building and not
in counter-attack or quickly attacking transition. In
fact, the smallest values of centrality levels were
achieved by the goalkeeper and forward player,
thus representing that the premier strategy of the
team was to build the attack with passes between
the defensive and midfield sectors in order to build
a support network and not to exploit the counterattack and the long passes for the forward players.
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ANALIZA SOCIJALNE MREŽE NOGOMETNE REPREZENTACIJE ŠVICARSKE
NA FIFA SVJETSKOM KUPU 2014
Sažetak
Cilj ovog istraživanja bio je primijeniti analizu pristupa društvene mreže na analizu slučaja nogometne
utakmice. Za tako nešto, analizirana je Švicarska nogometna reprezentacija tijekom turnira FIFA World Cup
2014. Izračunate su dvije opće mrežne metrike (ukupno linkova i gustoće mreže) i dvije središnje mjere
(stupanj centralnosti i stupanj prestiža). Četiri utakmice iz Švicarske u FIFA World Cup 2014 su analizirani u
ovom istraživanju. Ukupno 334 susjedstva u matrici odgovara jedinicama napada (334) ostvarenih na
temelju interakcije suigrača, koje su zatim pretvorene u 4 mrežna grafa. Analizirano je ukupno 1129 prolaza.
Najveća vrijednost ukupnih veza i gustoće mreže ostvarena je u prvoj utakmici (88 ukupno linkove i 0.80
vrijednosti gustoće). Stupanj centralnosti otkrio je da su igrači obrane i vezni igrači s najvećim istaknutim
vrijednostima u izgradnji napad. Stupanj prestiža pokazao je da su vezni igrači bili glavni realizatori ciljeva
tima u smislu dodavanja lopte u procesu napadu. Ukratko, ova studija je pokazala da središnje mjere mogu
biti važan alat u analizi utakmice i identificirati stil igre nogometnih timova, kao i otkriti najistaknutiji taktičke
uloge u procesu napada.
Ključne riječi: analiza utakmice, nogomet, mreža, suradnja, izvedba
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Abstract
Physical inactivity is known to be a health threatening factor in modern society. The aim was to establish
whether there were differences between physical activity (PA) levels of adolescent girls and boys. The sample
of 202 students at the Zagreb Secondary School of Graphic Arts, attending the 1st, 2nd, 3rd and 4th classes,
was explored using the International Physical Activity Questionnaire (IPAQ). Statistically significant
differences were obtained in all the investigated variables in the levels of involvement in PA in favour of male
adolescents. The greatest differrence, however, was obtained by means of independent sample t-test in the
variable INTPA TOTAL, describing an entire week intensity of PA. Despite the obtained differences, the
research revealed also that the young of both sexes spent almost nine hours per day being physically
passive, that is, sitting or lying. The alarming situation indicatesit is high time for expert and society
intervention. Also, a strategy should be developed that should include adequate kinesiological (sport and
physical exercise) programmes.
Key words:adolescents; IPAQ; physical activity level;secondary school; strategy
Introduction
Physical inactivity or insufficient physical activity
(PA) has grown into a major global public health
issue. Recent research has registered a high
reduction rate of PA(PA) levels in all age groups.
The growing hypokinesia has been marked as a
leading risk factor for premature mortality in the
world (2, Troiano et al. 2008, Kahn et al, 2008;
Ruiz et al, 2010; Ćurković et al, 2010). Physical
inactivity may be regarded from two perspectives:
as a cause and/or a consequence of various
noncontageous chronic diseases. It is particularly
associated with incidence of coronary diseases,
type 2 diabetes, obesity, certain types of cancers,
colorectal cancer in particular, stroke, as well as
with a number of other population health risks
(Petrić, 2011; Bouchard & Katzmarzyk, 2010; US
Department of Health and Human Services, 2008;
Blair et al., 2004, Eyler et al., 2003). According to
the World Health Organization (WHO) estimations,
almost
3.2 billions of deaths every year can
directly be associated with insufficient PA (WHO,
2012). Besides health benefits, a growing number
of recent research studies underpin positive
influence of PA on psychological, social, economical
and ecological benefits (Hobin et al., 2013).
A vast body of scientific evidence has demonstrated
that sedentary lifestyle and low levels of PA, the so
called hypokinesia, being responsible for heart
diseases, metabolic disorders and diabetes type 2,
are present in technologically developed countries
(Ostojić et al., 2011).Therefore, there is nodoubtPA
(PA) is an importan factor of optimal health status
(Jurakić, 2007). It is also a relevant intervention
measure in obesity prevention as well as in
prevention
of
other
healt-related
disorders
(Bouchard & Després, 1995).

A positive effect of PA on the entire psycho-physical
health is already well known, as well as is the fact
that its everyday implementation has no either
gender or age limitations (Petrić, 2011; Blair et al.,
2004, Eyler et al., 2003, Lee and Paffenbarger,
2000).The following diseases are referred to most
frequently as being caused by the insufficient PA
levels: cardiovascular diseases (Kohl, 2001),
obesety (Jakicic and Otto, 2005), hypertension
(Hernelaht et al., 2004)
and type 2 diabetes
(Meisinger et al., 2005). Apart from the health wellbeing and benefitial effects of the proper
implementation of PA programmes at the level of
an individual, values of PA are recognized in a
wider context. These values are measurable with a
sequence of direct and indirect socio-economic
effects (Pratt et al., 2001). Due to the abovementioned, not suprisingly, the developed countries
devoted a considerable attention to the issue so
that strategies and measures have been designed
and implemented. These include, among various
measures, the application of various kinds of
sports-recreational activities (physical recreation
and recreational sport) at many levels of society.
Such strategies bring multiple benefits and have an
positive
effect
on
health
promotion
and
preservance, which eventually has a positive effect
on life quality and longvity. World Health
Organization has adopted the Global Strategy on
Nutrition, Physical Activity and Health (WHO,
2004). Its main purpose is to promote development
of acceptable envoronment suitable for sustainable
actions at personal, community, national and global
levels to reduce morbidity and mortality rates
linked with unhealthy nutritional habits and physical
inactivity. Also, WHO has published Health Agenda
for 21st Century, which has been adopted and
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signed by allthe member countries. The main
purpose of the document focuses on the
achievemnt of the maximum possible health levels
of each and every individual as well as on health
promotion and protection of public health. Given
the fact that PA is a pertinent component of healthy
lifestyle and an indispensable preventive means of
health protection, its health supporting potential
has been ever more accentuated in modern society.
In 2010 WHO has published the Global Physical
Activity and Health Guidelines. (WHO, 2010) in
which evidenced based guidelines are proposed for
targeted PA programmes aimed at three age
groups: 5-17 years, 18-64 years, and above 65
years. An important part of the Guidelines are
instructions of how to implement these global
reccomendations/guidelines
on
national
and
regional levels. Following guidelines of European
Union have been published in 2011on PA and
recommendations for political actions supporting
health enhanced physical activity (EU Physical
Activity Guidelines, 2011). Determination of PA
levels (measures of PA) is regarded an avoidable
component procedure in strategy designs (Jurakić,
2008). Numerous research studies on adolescents
have indicated worldwide the increased levels of
their physical inactivity (Hobin et al., 2013; Fuller
et al., 2011; Ridgers et al., 2011; Ćurković, 2010;
Gorely et al., 2009; Koezuka et al., 2006). The
findings of these studies indicate that the
predominance of insufficient PA of adolescent
population prevails in in the European and north
American countries, starting to present itself as a
serious public health issue.
The portion of
physically inactive children varies across countries
due mostly to the fact that monitoring has been
conducted on a national base.
However, all research has a common feature: a
comprehensive increase of low PA levels is specific
to the primary-to-secondary school transition
indicating older secondary-school students being
more inactive than their younger colleagues. Also,
gender differences are present as well indicating
male adolescents being more active than their
female peers. A research conducted in USA (Center
for DiseaseControlandPrevention−CDC, 2011) with
secondary-school students 13 to 18 years of
agerevealed the 81.6% rate of insufficient PA.
Further, the odds ratio of insufficient PA were larger
in female students (88.6 %) than in male peers
(75.2 %) and lower in the ninth grade, whereas it
was the biggest in the 12th grade. A decrease in PA
with age is apparent. Research by Horgan (2005)
indicated that 39% of boys and 58% of girls in the
age of 7 to 18 years do not reach the
recommended level of physical exercise of at least
one hour per day. Only 2.5% of children in England
meet the recommendations regarding physical
activities, whereas only 15% of children in the
Netherlands, in the age of 12 to 17 godina, manage
the same (National Institute for Health and Clinical
Exellence, 2009; Hildebrandt et al., 2008). The
present situation in the Republic of Croatia is no
exception. Research conducted in the Republic of
Croatia has generally indicated that almost 60% of
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adult population do not participate in any physical
exercise. Among the age groups, the lowest level of
PA has been registered in adolescents and young
adults (15-24 years of age). An increased
sedentary behaviour(s) has been observed in
children as well (Heimer et al., 2011). Four
comprehensive representative research have been
conducted so far in Croatia with the samples of
childrren and adolescents within the framework of
the international project Health Behavior School
Children (HBSC; Currie et al., 2012; Kuzman et al.,
2004, 2008) as well as one independent research
(Jureša et al., 2010). The HBSC projects research
studies have demontrated a huge prevalence of
physical inactivity in all age categories with a
typical finding of the increased inactivity rates with
years increase.
Last data, from the 2009/10 research, indicate
inactivity prevalence data in 11-year-olds of 81%
and 69% in girls and boys, respectively; the values
in 13-year-olds were 85% and 69% in girls and
boys, respectively; whereas in 15-year-olsa the
values were 92% in girls and 78% in boys.
Inclusion criteria for the group of physically inactive
persons was a failure in reaching the minum of at
least 60 minutes per day of moderate or vigurous
PA. The recommendation of at least 60 min of
moderate to vigurous exercise for children and
adolescents (6-17 years of age) has been published
by the US Department of Health and Human
Services (2008), and it has been underpinned also
by WHO and European Union. It is an amendation
to the 2004 recommendations based on a
systematic hard scientific evidence of a series of
research and crtitical analysis of current status
evidences. Jureša et al. (2010) investigated 2869
children and adolescents in Croatia. The subjects
who had been vigourously physically active less
than four times a week were regarded as
insufficiently active. Prevalence of insufficient PA
was as follows: in the primary school grade one
71.7% 49.9% in girls and boys, respectively; in
primary school grade eight it was 78.3% in female
pupils and 49.9% in male pupils; whereas the
values in the secondary school grade three were
86.2% and 66.8% in female and male adolescents,
respectively. An immense portion of physically
insufficiently active children and adolescents thus
has become appparent warranting and prompting
the design and implementation of healt living
strategy, in which PA will have a prominent role.
Ćurković (2010) explored PA levels of 1651
university students (745 young men and 906 young
women) enrolled on the University of Zagreb study
programmes.
Several
variables
regarded
participation in recreational and competitive sports
prior to university enrolment, in predadolescent and
adolescent age. The findings indicated a high
decrements in PA levels and competitive sport
participation in years close to adult age. Most
subjects had entered into sport about the age of 89(13.4%) or 10-11 years (9.4%). Their weekly
engagement was from three days per week to
every day, and training sessions lasted from one to
two hours (18.8%) and 2-3 hours (10.7%).
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However, research on dropping out of sport indicate
that it usually starts at the age of 13-14 years
(3.0%); at the age of 15-16 that odds ratio
increases to 9.0%, aand at the age of 17 the ratio
of young athletes who have drpped out of sports
amounts 16.2%. In total, 28.2% of the investigated
students have dropped out of active participation in
competitive sports up to the entrance to the
university level of education, demonstrating that
not even 5% (4.2%) of students persisted in doing
competitive sport following the enrolment on the
university. The most frequent causes for drop-outs
were the following: difficulties in harmonizing
schooling and sporting obligations(9.2%), injuries
(.1%)
and
unacceptable
sports
training
schedule(6.4%). The consequences of changed
lives of children and the young became obvious in
the population-based research conducted in Croatia
in the period 2006−2008. It embraced the sample
of 11,683 scholl children, aged 6.5 to 18.5 years.
The findings revealed 18.2% of boys and 15.2% of
girls are overweighted, whereas 7.9% of boys and
15.2% of girls were obese (Jureša et al., 2013).
According to the recent exploration hardly 40% of
adolescents
in
Croatia
meet
the
PA
recommendations, which is the lowest odds ratio in
the European Union (Petrić, 2011).
Insufficient level of PA together with excessive body
mass takes annually 2.5 millions lives (World
Health Organization, 2006). No surprise then that
PA is recently among the most frequently
researched issues and represents a challenge to
many internationally acknowledge scholars (Wang
and Lobestein, 2006). Extensive research of
adolescents was performed by Ilišin (1999); she
indicated a high level of physical inactivity
accompanied by passive leisure time contents in
the Croatian youngsters. Đuranović (2013) pointed
out to the importance of adolescence and support
from the significant others, primarily parents, as
well as from the wider social context. The relevance
of parental role is amphasized in the article by
Anderson and Hugnes (2009), especially as the
corner stone of quality growing and maturation.
The mentioned implies acquisition of positive habits
and responsibility taking for personal health status.
Almost all recent research studieson the samples
on the territory of Croatia demonstrated the similar
status characterized by the tendency to reduced
PA(Jurakić et al., 2009). As a consequence, the
number of overweight and obese people is
increasing in Croatia, so enhancing risk factors fot
coronary diseases, type 2 diabetes, state of
depression and socially unacceptable behaviour
modes. Certain habits continue their existence in
young adulthood, thus the reduced involvement in
PAs is manifested also during further, higher
education (university and college) (Andrijašević et
al., 2009). The decreased interest trends are
particularly obvious in the female population;
women are more prone to drop outs from regular
chronic physical exercise or sporting activitiy
programmes. The consequences of the trend are
manifested in young adult female students as the
presence of general constant fatigue, exhaustion,
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spine aches, low vitality, and similar (Andrijašević
et al., 2005). Chronic PA in the period of
adolescence is crucial for optimal growth and
development. Versatility of PAs is benefitial to the
development of a sequence of properties of future
adults; apart from the physical attributes, it
positively affects the development of social skills,
mental, emotional, aesthetic, and many other
attributes relevant to maturation and wholeness of
a person. Various educational methods allow
valuable aims to be met that are in a person
manifested in a high level of self-assessment skill
and personal integrity and identity (Ćurković et al.,
2008). Properly implemented programmes of
various PAs provide favourable conditions for the
development of relationships with the environment,
natural and social alike; these relationships are
characterized by respect and tolerance to the social
milleu as well as with recognition and preservance
of natural settings’ values. Positive, healthpromoting habits are a guarantee to the future
quality, civilized, human and healthy life of
individuals and society. Further, educational
system, more precisely the process of schooling, is
known to be a considerable hypokinesia risk source
due to many hours pupils and students spend
sitting in their classrooms and lectrue rooms
(Sulemana et al., 2006). That is why the physical
and health-related education domain should be in
focus of our interst. Namely, it is expected to act as
a remedy for insufficient PA consequences through
the implementation of mandatory classes of
physical education (PE), elective courses and
extracurricular kinesiological activities, that is,
programmed physical exercises and sporting
activities,
to
contribute
to
targeting
the
recommended
PA
levels
(Petrić,
2011).PE
instruction is the basic organizational, regular and
mandatory form of work, acting as a foundation of
other forms of work within the context of school.
No other form of work can substitute it since it is
implemented systematically and in a planned way.
Also, it is a relevant component of education
process the purpose and rationale of which is
upbringing and education of individuals (Jensen,
2003).
During the classes of PE teaching students are
subjected to a certain level of psycho-physical load
measurable through heart rate per minute
(Gomerčić et al., 2011). PE professionals have been
advocating for almost decades that everyday
physical exercise should be a component of
preschool and classroom education, whereas later,
from the fifth grade of the primary school onwards,
three hours (180 min) of PE classes should be
introduced in mandatory curriculum with the
additional hour of any kind of physical exercise,
which may be either extracurricular or even
extramural activity (Hardman, 2008).
For PE
instruction to be quality enough, it should represent
a kind of challenge for the students as well.
Further, to facilitate students’ actual eager
participation in the PE instruction, we must offer
various interesting contets to them and implement
these contents by means of appealing methods.
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Also, these contents must be adapted to students’
actual needs and capacities. Only then each and
every participant will have the opportunity to work,
train, or exercise under the conditions that will
allow
full
motor
expression
and
optimal
achievements (Findak&Neljak, 2006).Unfortunately,
Neljak et al. (2012) indicated in their research that
students were not getting even close to the
recommended of at least 50% of total work time in
within the moderate-to-vigorous zones of physical
loads during three types of PE classes (skill
acquisition, repetition, evaluation). The type of PE
class that produced the highest level of activity was
the class of repetition. During it the work load
within the load zones from moderate to high
was26% of the total time at disposal during a class,
and that is far bellow the World Health Organization
recommendations.
Research Issue and Aims
Interest to undertake the current research emerged
from the insights into the state and needs of
Croatian society that, in general, does not pay
enough attention to the psycho-physical aspect of
the young persons’ development, thus neglecting to
motivate ypingsters to develop into responsible and
mature adults. Secondary school students hastly
transform from their childhood into the adult age.
Secular trends in growth, development and
maturation, changes caused by the increased
demands from the environment, personal attitudes
and value system creation, as well as creation of
personal behavioural style and identity indicate how
important is this adolescent developmental period
(Lebedina-Manzoni & Lotar, 2011). In that period
formed personal hierarchy of values and priorities,
related to the most diverse life contents, is
extremely important, sometimes crucial to life goals
setting (Prskalo, 2007).Therefore, it is vital to
establish which leisure time contentsexist among
childrrena nd the young, especially are there those
pertaining to the domain of PA, and how much are
they important in lives of the young. Gender
differences are also interesting since many previous
research studies indicated that girls and young
women are far less eager to participate in diverse
PA programmes of regular chronic nature. Namely,
women’s participation rate in the physically
demanding programmes, which should be started
as early in childhood as possible, is far
bellowaverage (Markuš, Andrijaševićand Prskalo,
2008). The trend of not being physically active
continues into the higher education period, despite
the general, or just verbalized, positive attitudes
towards PA. Physical activity is not ranked high on
the list of leisure time activities or preferences
(Andrijašević, Ciliga and Jurakić, 2009); it is bellow
the so called passive contents of leisure time, like
internet browsing/suring, coffe shop visits, TV
programme watching or just being idle (Ilišin and
Radin, 2002).The selected secondary school,
theZagreb Secondary School of Graphic Arts, has
similar characteristics of demand as have most of
cognate secondary schools (technical schools,
grammar schools, art schools).
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The common attribute of the Secondary School of
Graphic Arts and cognate schools is that the
instruction is delivered to the seated students who
spend many hours in that attitude; students also
learn mainly sitting, as they do in front of
computors. Such a paramount number of hours
spent sitting and no compensatory PA programmes
must consequently lead to negative effects. Young
body that has not developed to its maximum,
consequently to its optimum, can reach the peak of
its optimal psycho-physical developmentonly by
means of satisfactory amount of PA. Positive effects
on certain functional abilities can not be
compensated later in life after the phase of physical
development has biologically finished. That is why
adolescence, the last physical developmental
phase, becomes so important for the whole future
of an adult person; only in adulthood the
differences between physically active and passive
pupils/students become obvious (Kondrič, 2000).
Good health status and adaptation abilities to
diverse conditions of life are consequences of
permanent dynamic investments during earlier age
and of education, nurture, immediate practice and
research. Therefore the authors of the current
research were interested in establishing the
differences in PA levels between male and female
students at the Zagreb Secondary School of
Graphic Arts. The findings of the research may
usefully be used in immediate planning and PE
teaching programme designs not only in the School
of Graphic Arts but in other cognate schools as
well. Further, they would be beneficial to
improvement implementation of extracurricular and
extramural
sporting
activities.
Leisure
time
planning is very important for students since it
affects not only quality of life but it also has a direct
influence on the quality of school instruction
delivery
(Ilišin,
2002).From
the
long-term
prospective, the actions contribute to the quality
improvements
of
students'
obligations
performance, to optimal psycho-physical status
maintenance and health improvement in students.
Research aim was to establish are there any
differences in levels of both the partial and total PA
levels between the male and female students of the
Zagreb Secondary School of Graphic Arts.
Research Methods
Data collection
In order to provide a worldwide comparability of
the results obtained in this research, a standardized
measuring instrument was used. The International
Physical Activity Questionnaire (IPAQ) is based on
the self-assessment of the perceived PA levels.
IPAQ assesses PA levels as the sumof time (in
minutes) and frequency(in days) spent in certain
activity, i.e. domain of PA, in the last seven days
(IPAQ, 2005). Previous process of measurement
properties (reliability and validity) verification has
given satisfactory results (Craig et al., 2003, Deng
et al., 2008). The concept of the research was
approved by the governing body of in the Zagreb
Secondary School of Graphic Arts.
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The participation in the study was voluntary and
each and every subject could have quit the
questionnaire filling in at any moment. The subjects
were informed on the procedure and purpose of the
survey and the whole research prior to the
research. Informed consent for participation was
obtained either from the subjects who were of age,
or from the parents or gardians of the underaged
subjects. The poll was conducted in the premises of
the Zagreb Secondary School of Graphic Arts,
during May and June 2013, with the students of the
first, second, third and fourth school class of the
Zagreb Secondary School of Graphic Arts.
Sample of subjects
The sample of subjects consisted of 202 students of
the 1st, 2nd, 3rd and 4th class at the Zagreb
Secondary School of Graphic Arts. The ratio of male
students was 46% (n=92 male subjects) and of the
female students54% (n=110 female subjects).
Boys were 177.05±7.49 cm high on average and
their average body mass was 68.76±12.37 kg,
which did not deviate from average values obtained
in similar previous research. The average body
height of girls was 166.81±5.82 cm,which is in line
with average values of adolescent girls' body
height, obtained in Cetinić et al. (2008). It can be
seen that the average bheight of the freshman girls
was 165.99 cm, whereas of the senior girls it was
167.84 cm. The average body mass of the female
subjects was 61.21 kg with the standard deviation
of 12.7 kg.
Sample of variables
The International Physical Activity Questionnaire—
IPAQ was used as a measuring instrument in this
research. The subjects were due to give their
answers to the seven questionsregarding the
frequency and intensity of their PA in the last seven
days. The survey complied with the guidelines on
the implementation of the IPAQ measuring
instrument.The following variables were obtained
from the answers to the IPAQ: * INTPA TOTAL,
Intensive Physical Activityin the last seven days (on
a week basis), expressed in minutes; * MODPA
TOTAL, Moderate Physical Activity,in the last seven
days (on a week basis), expressed in minutes; * H
10 min TOTAL, walking of minimum 10 minutes in
the last seven days (on a week basis);in minutes; *
SITTING AND LYING,the time spent sitting or lying
in the last seven days (on a week basis); in
minutes. The variables are products of two items;
that is, the number of days on which the PA in
question was done was multipliedwith the time of
its duration (in minutes).
Data processing methods
Statistica 10 for Windows was utilized to process
the raw data. The following was calculated: the
measures of central tendency in the form of
arithmetic means; the measures of dispersion in
the form of standard deviations; the minimum and
maximum values; the measures of distribution
curve symmetry (skewness) and the measure of
distribution curvature rate (kurtosis), that is,
descriptive statistics was computed (Dizdar, 2006).
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Significance of the differences in means of the
variables between the female and male students of
the Zagreb Secondary School of Graphic Arts was
determined using t-test for independent samples.
Results and Discussion
In male students higher values were obtained in
the first three variables (INTPA TOTAL, MODPA
TOTAL andWALK min 10 TOTAL) and a lower value
of the fourth variable (SITTING AND LYING TOTAL),
which is reversly scaled (the lower value is the
better value), thus indicating a higher leval of PA in
male students than in their female counterparts of
the Zagreb Secondary School of Graphic Arts.
However, the t-test results suggest that the
obtained differences would have been obtained if all
the students would have been measured, except for
the variable INTPA TOTAL.For the variableINTPA
TOTAL the highest difference was obtained, which
was also statistically significant.
Discussion
Regular and chronic PA, its volume in particular, is
an important factor of promotion and preservance
of psycho-physical abilities and health status in
adolescents, especially since it determines, to a
great extent, the future psycho-physical status of
adult persons. Numerous research studies have
indicated the reduction of PA levels with age, which
is particularly valid for the population of women
(Hobin et al., 2013; Ruiz, 2010).Similar results
were obtained in the current research as well.
The main aim was to establish whether such
discrepancy between male and female students in
PA levels can be established in various domains of
life with our subjects. The statistically significant
difference between the boys and girls of the Zagreb
Secondary School of Graphic Arts in the levels of
their PA was obtained only in the variableINTPA
TOTAL, denoting the total number of days in a
week on which intensive/vigorous PA is done.
Further monitoring is indispensable as well as
various kinds of interventions to change the
devastating picture of PA levels in adolescents.
Primarily awareness of adolescents should be
addressed and enhanced to make them responsible
for their health-related behaviour and habits.
Therefore, more information is needed on
motivational
structure
to
create
exercise
programmes interesting enough for this age
category. School is an excellent environment in
which education for many adolescents. Also, during
schooling adolescents are in the period if intensive
attitudes, system of values and behaviour
formation. Unfortunately, the findings of our study
also demonstrate that sedentary lifestyle has been
already adopted in such a young age: both the girls
and boys spend almost nine hours per day on
average in passive activities, i.e. sitting or lying. If
we add the average of eight hours of sleeping to
this number, we get the number of 17 hours a day,
that is, within a 24-hour cycle, without any PA.
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Table 1 Descriptive statistical parameters and distribution normality of the variables assessing PA levels in
the male students of the Zagreb Secondary School of Graphic Arts (n=92)
n
Mean
Min
Max
SD
Skewness
Kurtosis
INTPA (number of days)
92
2.73
0.00
7.00
2.11
0.28
-0.89
INTPA (duration in min)
92
80.10
0.00
300.00
72.90
0.82
0.43
MODPA (number of days)
92
3.32
0.00
7.00
2.36
0.12
-1.18
MODPA (duration in min)
92
80.04
0.00
490.00
81.72
2.24
8.53
WALK min 10 (number of days)
92
6.35
0.00
7.00
1.53
-3.12
9.77
WALK min 10 (duration in min)
92
161.25
0.00
840.00
181.08
1.57
2.28
92
489.89
0.00
1440.00
271.80
1.08
3.55
SITTING AND LYING (duration in
INTPA TOTAL
92
298.40
0.00
1680.00
337.92
1.30
1.79
MODPA TOTAL
92
345.67
0.00
3430.00
514.07
3.92
19.95
WALK min 10 TOTAL
92
1094.07
0.00
5880.00
1261.71
1.61
2.47
SITTING AND LYING TOTAL
92
3429.23
0.00
10080.00
1902.66
1.08
3.55
(Mean – arithmetic mean; Min – minimum value; Max – maximum value; SD – standard deviation; Skewness – curve assymetry coefficient;
Kurtosis – distribution curvature rate coefficient.)

Table 2 Descriptive statistical parameters and distribution normality of the variables assessing PA levels in
the female students of the Zagreb Secondary School of Graphic Arts(n=110)
INTPA (number of days)
INTPA (duration in min)
MODPA (number of days)
MODPA (duration in min)
WALK min 10 (number of days)
WALK min 10 (duration in min)
SITTING AND LYING (duration in
INTPA TOTAL
MODPA TOTAL
WALK min 10 TOTAL
SITTING AND LYING TOTAL

n
110
110
110
110
110
110
110
110
110
110
110

Mean
1.61
50.54
2.87
76.00
6.33
154.22
556.90
154.77
284.77
1043.45
3898.36

Min
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Max
7.00
240.00
7.00
360.00
7.00
540.00
1200.00
1260.00
1680.00
3360.00
8400.00

SD
1.86
60.41
2.25
79.36
1.57
135.83
235.99
250.85
361.38
929.96
1651.93

Skewness
1.05
1.16
0.51
1.41
-3.02
0.83
-0.04
2.45
1.65
0.74
-0.04

Kurtosis
0.38
0.60
-0.81
2.06
9.02
-0.19
0.87
6.37
2.39
-0.49
0.87

Table 3 Descriptive statistical parameters and distribution normality of the variables assessing PA levels in all
students of the Zagreb Secondary School of Graphic Arts(n=202)
INTPA (number of days)
INTPA (duration in min)
MODPA (number of days)
MODPA (duration in min)
WALK min 10 (number of days)
WALK min 10 (duration in min)
SITTING AND LYING (duration in
INTPA TOTAL
MODPA TOTAL
WALK min 10 TOTAL
SITTING AND LYING TOTAL

n
202
202
202
202
202
202
202
202
202
202
202

Mean
2,12
64,01
3,07
77,84
6,34
157,42
526,38
220,18
312,51
1066,51
3684,70

Min
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

Max
7,00
300,00
7,00
490,00
7,00
840,00
1440,00
1680,00
3430,00
5880,00
10080,00

SD
2,05
67,84
2,31
80,27
1,55
157,68
254,49
301,60
437,48
1091,02
1781,47

Skewness
0,66
1,01
0,32
1,79
-3,04
1,37
0,51
1,78
3,42
1,38
0,51

Kurtosis
-0,54
0,61
-1,04
5,07
9,09
1,96
2,04
3,26
18,28
2,13
2,04

Table 4 The result of t-test for independent samples that was used to define significance of the differences
between means of the variables: INTPA TOTAL, MODPA TOTAL, WALK min 10 TOTAL and SITTING AND
LYING TOTAL in male and female student.
Mean
Mean
t-value
p
SD
SD
F-ratio
INTPA TOTAL
298.40
154.77
3.46
0.00
337.92
250.85
1.81
MODPA TOTAL
345.67
284.77
0.98
0.32
514.07
361.38
2.02
WALK min 10 TOTAL
1094.07
1043.45
0.32
0.74
1261.71
929.96
1.84
SITT. AND LYI. TOTAL
3429.23
3898.36
-1.87
0.06
1902.66
1651.93
1.32
(Mean − arithmetic mean; t-value − calculated t-value; p − proportion; SD− standard deviation; F-ratio Variances − F value.)

This alarming finding must be acknowledged
seriously; much attention and corrective activities
must be invested in transformation of habits that
deteriorate health of the young. Besides education
about the issue and recommendations to the
students, immediate interventions are needed in
terms of increased inclusion of students into
extracurricular sporting activities and sports
recreational programmes. To accomplish the goal,
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we must harmonize adolescents’ needs and
preferences for activity types. Boys prefer, much
more than the female population, activities of the
so called adrenalin-boosting type (Gošnik, Sedar
and Bunjevac, 2007), then team sports, exercising
for fitness and various combat events (Ćurković,
2010). Girls are more interested in dancing
programmes and programmes with aesthetic
component (Leslie et al.,2001, Keating et al.,2005).
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The findings of this type can lead us in future
programme development to make an offer that
would satisfy interests of the young. It is our duty
as educators to respect preferences for a particular
type of PA because only in such a way we would be
able to find solutions to reduced PA levels in both
the regular PE programmes and occasionally
organized outdoor activities (rafting, climbing,
hiking, excursions, etc.). Organized forms and
programmes of sports (physical) recreation should
be suitable for the age of adolescents, their
aptitudes and abilities, but for their interests as
well.To accomplish consistent and quality approach
to the implementation of adequate contents experts
in physical exercise and sport should be engaged.
These experts are kinesiologists who responsibly
create and monitor implementation of kinesiological
programmes in line with principles and criteria of
the profession. Unfortunately, valid mandatory PE
curricula in secondary schools cannot satisfy the
needs of adolescents for PA. Further, sports clubs
and societies are not oriented to activity planning
and evaluation that would contribute to solutions of
the social need for increasing PA of the young.
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The current research is one indicator more that
modern society, in which technology has taken over
much of physically demanding work, must pay
more attention to finding the solutions for this
issue. Adolescents are the most vulnerable part of
population. Investments in their psycho-physical
development and health should be a priority of
modern society if long-lasting progress is wanted.
Conclusions
Physical activity of adolescents is a complex
behaviour
influenced
by
numerous
factors.
Recognition of relations among these factors of
behaviour and attitudes towards health and healthpromoting lifestyle has an important role in positive
public health climate. The findings of the current
research and many others are stimuli for the
creation of various ogramme kisnesiological
programmes the target of which is augmentation of
the number of the young who are meeting the WHO
PA level recommendations for this age category (60
minutes of moderate to vigurous activity every
day).
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RAZLIKE U RAZINI TJELESNE AKTIVNOSTI UČENICA I UČENIKA SREDNJE
GRAFIČKE ŠKOLE U ZAGREBU
Sažetak
Na uzorku učenika srednje Grafičke škole u Zagrebu, koji se sastojao od ukupno 202 učenice i učenika
prvog, drugog, trećeg i četvrtog razreda, utvrđena je statistički značajna razlika u razini bavljenja tjelesnom
aktivnosti između učenica i učenika.Višu razinu tjelesne aktivnosti iskazali su učenici nego njihove vršnjakinje
i to u svim promatranim varijablama. Za potrebe istraživanja koristio se mjerni instrument Upitnik razine
tjelesne aktivnosti (International Physical Activity Questionnaire; IPAQ). Prema rezultatima t-testa za
nezavisne uzorke varijablom INTPA TOTAL koja opisuje ukupni, tjedni intenzitet tjelesne aktivnosti, iskazuje
se najveća razlika u korist učenika. Neovisno o dobivenoj razlici, istraživanje je pokazalo da učenici i učenice,
u prosjeku, provedu gotovo devet sati dnevno u pasivnim aktivnostima, u sjedećem ili ležećem položaju.
Takvo stanje upućuje na neophodnu intervenciju stručnjaka i društva, na nužnost razvijanja strategije i
uključivanja primjerenih kinezioloških programa u praksu.
Ključne riječi: adolescent, IPAQ upitnik, srednja škola, strategija, zastupljenost tjelesne aktivnosti
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Abstract

The aim of the study was to determine indicators of situational efficiency between winning and defeated male
handball teams of the Olympic tournament in 2012. The sample of entities in this study consisted of 30
games that were played by handball teams of the preliminary part of the competition. The sample of
variables consists frequency of successfully and unsuccessfully executed elements of technical and tactical
actions during a handball match in the phases of attack and defense (14 variables in the phase of attack and
3 variables in the phase of defense). For determination of differences between winning and defeated teams
among variables of situational efficiency Mann-Whitney U-test was used. The results showed statistically
significant differences between winning and defeated teams in variables: shoot from 9 meters-successfully
(p=0.00), shoot from the wing position-successfully (p=0.02), shoot from the wing position-unsuccessfully
(p=0.01), shoot from 6 meters-unsuccessfully (p=0.00), shoot from 7 meters-successfully (p=0.00),
assistance (p=0.00), lost balls-turnovers (p=0.04) and blocked balls (p=0.01). Winning teams dominated
with variables that defined the effectiveness of the game in the phase of the attack, and because of that,
they made advantages over the opponentand won the matches. Because of the dinamic of the handball game
and differences in a way of playing, more studies need to be done in the future.
Key words: technical-tactical elements, handball, the Olympics, analysis
Introduction
Hierarchic structure of efficiency indicators in sports
games could be created from the point of view of
dimensional analysis of the players (Milanović,
2013) which combines of four interconnected
factors. On the first level of the pyramid are
capacities of handball player's preparation i.e basic
antrophological
characteristics
which
are
prerequisite for development of the specific abilities
and knowledge of handball player which are
situated on the second level. On the third level are
situational and action efficiency parametres of
handball player which are reached on the basis of
all situations registration during the game or whole
competition. On the fourth level, which is the final
level of handball player competitive impact is sport
result. Indicators of situational effectiveness are
collected by existing methods of registration in the
course of the competition, subsequent viewing
images and so on. Each method is a specific
manifestation of all abilities, traits, skills and other
characteristics of the athlete, but also coaches and
other supporting logistics. That is why the clash of
two opponents produces similar but never the same
development or outcome-course of the game
(Vuleta et al., 2005). Using indicators arising from
the aim of handball game, we can assess
situational effectiveness of the games, individual or
team. If we recognize the elements that provide
good results, it is possible to reach better results
based on indicators of situational efficiency in
attack, defense and transition during the handball
game. Unfortunately, there is not yet defined a
unified way for the registration of such data to us
after the game that could give us a precise insight
about the events on the field. Videos have a
particular value, because by using them handball
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experts can assess and analyze technical - tactical
and other situational elements in the game. In the
modern sports structure parameters of competitive
activities are the basis for comparative analysis of
athletes and the entire team and, what is especially
important,
for rational
programming sports
training. Therefore, it is necessary to precisely
shape the profile of individual structures indicators
of situational effectiveness of each player. By
registering situational efficiency, the required team
efficiency values can be reached as well as model
of individual performance of each player in all
phases of the game. Application of notation
analysis in the process of modern training and
competition in handball and other team sports is
greatly important and indispensable in achieving
top results. Handball game is characterized by
different typical and atypical situations in the game,
therefore, the need for an objective registration of
certain situations in the game and the parameters
of situational effectiveness of each player in
competitive conditions (Vuleta et al., 2003).
During the game it is possible to record every
successful and unsuccessful move each player has
made as an example. Dialed number of balls into
the net, number of goals with different playing
positions, percentage realization of the goal kick,
turnovers, technical mistakes, penalties, defense
goalkeeper and more. That is how the objective
indicators of, or the efficiency of players and teams,
thus avoiding the subjective assessment of the
condition on which the coach and coaching staff can
competently evaluate the contribution of each
player in offense or defense in the success or
failure of the team.
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The system of criteria to assess the actual quality
of handball players must provide situational
assessment of the success or effectiveness of game
by each player in relation to the positions of the
game and the phases of the game (Vuleta et al.,
2009). In this way, we can get objective indicators
of conditions or the efficiency of players and teams,
and there is no more subjective evaluation and
based on indicators, coach can competently assess
the contribution of each player's successful and
unsuccessful actions inside the team during the
attack or defense. The first group consists of
research frequency of various events in the game,
and the frequency and success of a number of
technical and tactical elements of handball during a
game conducted by: Vuleta Vuleta D. and D. et al.
(1996, 2003. 2004, 2005, 2009, 2011, 2013,
2014). Rogulj et al. (2004., 2005, 2011).,
(Czerwinski, 1998, 2000); Seco (2008); Taborsky,
(2008), Foretić, N. et al. (2011); Hianik (2011) and
Skarbalius,
A.
(2011)
These
studies
are
predominantly based on standard descriptive
analysis of monitored parameters in individual
championships, in general, and for each of the
participant of the Championship separately.
Another group of studies focus on identifying the
contributions and different standard of performance
indicators and differently defined criteria of success
on the World and European championships and the
Olympic tournament (Srhoj et al., 2001; Vuleta, et
al., 2003; Rogulj, 2003; Rogulj , et al., 2004;
Vuleta et al., 2005; Gruić, et al., 2006; Herginson,
2008; Vuleta et al. 2012). Srhoj et al. (2001) on a
sample of 80 matches of the World Handball
Championship (Egypt 1999), found significant that
the outcome of the match affect all efficiency
variables of realization (goals scored), apart from
the position of the circular header.
Especially significant impact accomplish variables of
realization from positions of outside attackers, from
individual action "passage" and counter-attack.
They compared the team given the final result and
success in the competition. It has been shown that
successful team dominated in the successful
execution of a number of parameters situational
efficiency of the defense and attack. A significant
impact on the outcome of the match accomlished
all the variables that define the effectiveness of
implementation (goals scored), except that the
position of the circular-header. Especially significant
impact on the end of result of the match
accomplish variables of realization from the position
of external attackers, from individual action by
passing
and
counter-attack.
The
variables
associated with the frequency of the shot with a
certain position didn't make a significant impact on
the result, which means that the performance
results don't dependent on quantity, but on the
quality of the shot. Vuleta et al. (2003) on a sample
of 38 matches of the European Handball
Championship in Croatia in 2000 determined the
relation between the variables of shooting on goal
with a final score of the handball match. Regression
analysis found that the final result of the game
depended significantly on the realization of
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shooting from different distances and different
playing places. They concluded that the efficiency
of shooting from a distance and line of 6 meters
and 7 meters had most influence on the final result
of the match. Vuleta et al. (2012) in a sample of 30
games (60 opponents) who played 12 handball
teams in the preliminary part of the competition at
the Olympic Games in Beijing in 2008 determined
the association between the variables of shooting
on goal with a final score of the handball match.
The results obtained by regression analysis shown a
statistically significant impact on indicators of
situational efficiency criteria defined by goal
difference in the variables: shot from nine meters
unsuccessfully, shot from the wing successful, shot
from the wing failed, powerful counter-attack
successfully, powerful counter-attack failed and
fired from a passage successfully.
The third group of research was focused on
determining the difference between handball teams
grouped according to various criteria (winner or
loser, for better or worse-ranked team in the official
competition) (Rogulj, 2000; Rogulj and Srhoj,
2000, Rogulj et al. 2004; Foretić, Rogulj and
Trninić,
2010).
The
authors analyzed the
differences between successful and unsuccessful
teams in indicators of situational efficiency in
matches of European and World championships.
Rogulj (2000) analyzed the differences between
successful and unsuccessful teams in 80 matches of
the same competition by using 27 parameters of
situational efficiency in the stages of defense and
attack.
There
were
statistically
significant
differences
found
and
defined
with
two
discriminatory factors: number of goals scored, the
efficiency of the implementation of attack, the
efficiency of players in the defense and situational
performance of goalkeeper defense from external
position. A variable that particularly affected the
negative outcome of handball match was the
number of unsuccessful realization from the
external position. Rogulj and Srhoj (2000) analyzed
the contribution of the individual parameters of
situational efficiency of the final outcome of
handball
matches
on
the
World
Handball
Championship for men in Egypt in 1999. 10 official
situational efficiency parameters in the defense
showed a
statistically
significant effect in
distinguishing between successful and unsuccessful
teams. In this sense, the authors specifically
highlight the efficiency of goalkeeper's shoot
defences from external position. Rogulj et al.
(2004) analyzed the efficiency parameters of 19
elements of the collective skill games in the attack
phase with successful and unsuccessful men's team
that competed in the Croatian championship in the
1998/99
season.
Duration,
continuity
and
systematic organization and spatial orientation of
different attacks have contributed to the success of
collective tactics in the attack of successful and
unsuccessful teams. It was found that the winning
team performed much more rapid attack on unlined
defense that ended with counterattacks and
realization of the line of six meters and defeated
teams performed much more intermittent positional
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attack on prepaired defense with excessive
technical and tactical action. Foretić et al. (2010)
analyzed the impact of situational effectiveness of
the result of a handball match in terms of
determining factors of winning and defeated teams
based on situational indicators of attack finalization
in top senior handball. In matches of the world
championship for men 2009, the differences
(ANOVA) of the total sample of the matches at
various levels of the group to the final part of the
competition were analyzed. For this purpose three
groups of variables kicking on a goal were used:
the number of shots on goal, goals scored and
percentage of realization in positional play and
transition attack. The research results showed that
the impact of situational variables on the final
result of a handball match was lower among rival of
equal quality, and higher in larger differences in
quality. The winning teams were more effective in
all parameters of the final action of attack. Number
of hits from the position of the pivot contributed
significantly on the victory with quality team. The
result of a handball match between two quality
teams was determined by the efficiency of shooting
with external position which suggested the
importance of foreign players in the creation of
results in top handball. The aim of this study was to
determine the differences between successful and
unsuccessful male handball teams participating on
the Olympic tournament in London in 2012, in the
indicators of situational efficiency. On this basis it
will be determined which variables of situational
action among handball players in the game mostly
affect the positive outcome or victory in a handball
match. The basic hypothesis of this study are: H1 There is a statistically significant difference
between successful and unsuccessful men's
handball teams in certain indicators of situational
efficiency registered during matches played. H2 There is a different contribution of individual
indicators of situational effectiveness of the game
in distinguishing successful and unsuccessful
teams.
Methods
The sample of entities
The sample of entities in this study consists of 30
games that were played by handball teams of the
preliminary part of the competition at the Olympic
Games in London in 2012. The tournament was
attended by 12 teams that were divided into two
groups (groups A and B, each with 6 teams). In
each group, teams have played the same number
of 15 matches. The study will analyze only the
matches that ended with victory or defeat of one of
the teams. The teams who finished the game with
no winners will not be analyzed. Considering that,
no match has ended without a winner and actual
sample entities was 60 opponents of which 30 were
winners and 30 were defeated teams. The number
of entities will be sufficient and with the determined
number of degrees of freedom successfully test the
proposed hypotheses. This will be fulfilled the
criterion of statistical power of inference and
generalization of the results.
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12 teams that participated in the Olympic
tournament passed selection competition at the
Continental Championships with a team that had
the largest number of teams from Europe (9) and
by one team from South America, Africa and Asia.
The tournament were competed by groups
following representations: Group A: France FRA,
Iceland ISL, SWE Sweden, Argentina ARG, Tunisia
TUN, Great Britain GBR; Group B: Croatia CRO,
DEN Denmark, Spain ESP, Hungary UNG, Serbia
SRB, South Korea KOR. The tournament will be
played like league and cup system, so the first part
was played by groups (league system) where the
first four teams qualified for the second round.
The sample of variables
The sample of variables consists frequency of
successfully and unsuccessfully executed elements
of technical and tactical actions during a handball
match in the phases of attack and defense.
Objective registration of situational efficiency is
used to get to this results. All data are based on
the official statistics of the IHF which are posted on
their official website www.ihf.info/. Most of the
analyzed variables present indicators of situational
efficiency in the phase of attack: SH9MSU-shoot
from 9 meters successful, SH9MUN-shoot from 9
meters unsuccessful, SHWIPOS-shoot from the
wing position successful, SHWIPOUN-shoot from
the wing position unsuccessful, SH6MSU-shoot from
6 meters successful, SH6MUN-shoot from 6 meters
unsuccessful, SHCSSU-shoot from counter-strike
successful, SHCSUN-shoot from counter-strike
unsuccessful, SH7MSU-shoot from 7 meters
successful, SH7MUN- shoot from 7 meters
unsuccessful, SHPASU-shoot from the passage
successful, SHPAUN-shoot from the passage
unsuccessful, ASS-assistance and LB-lost balls,
while the three indicators of situational efficiency of
technical and tactical actions related to the phase
of defense are: WB-won balls, BLB-blocked balls
and 2MEX-2 minutes exclusion.
Data processing methods
Within the descriptive statistics it will be
determined if the central and dispersion parameters
of the observed variables. Following parameters will
be calculated: A.S.-Arithmetic mean, Me-median or
central value is the value that is in the middle of
the arranged series of data (in ascending or
descending sorting), or a value that ordered
sequence data divided into two equal parts, Minminimum value, Max-maximum value, SD-standard
deviation is a statistical measure that shows how
densely the results of a measurement cluster is
around the mean, as-asymmetry (skewness) is the
degree where the distribution curve deviates from
the (complete) symmetry. For-curvature (kurtosis)
is a term used to describe the general shape of the
bell-shaped curve in terms of its curvature, and
graphically shows what is the concentration of
results about the mean, KS Kolmogorov - Smirnov
test tests the normality of variables. For
determination of differences between winning and
defeated teams among variables of situational
efficiency Mann-Whitney U-test was used and
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calculated: ∑rwinn-sum of rang values of the
winning teams, ∑rdef-sum of rang values of the
defeated teams, U-obtained value for testing
statistical signifficant differences and in paper is
presented as: Z-value for the approximation U for
big samples, p-the amount of error that makes the
acceptance of the hypothesis where difference is
statistically significant.
Statistical level of significance is set up with error
p=0.05. For the analysis of data Statistica ver 7.0
(Statsoft, Tulsa, OK) was used.
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Results and discussion
In this paper, results and discussion will be
presented in three parts. The first part will analyze
the central and dispersion parameters of variables
of situational efficiency by winning handball team,
after that the same indicators will be analyzed
among defeated teams, while the third part analyze
the
differences
between
successful
and
unsuccessful handball teams in the indicators of
situational effectiveness in the game.

Basic statistical indicators of variables of situational efficiency by victorious handball teams
Table 1 Basic descriptive statistical indicators among variables of situational efficiency
by the winning handball teams
Variable
SH9MSU
SH9MUN
SHWIPOS
SHWIPOUN
SH6MSU
SH6MUN
SHCSSU
SHCSUN
SH7MSU
SH7MUN
SHPASU
SHPAUN
ASS
LB
WB
BLB
2MEX

N
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

AS
6,20
2,13
4,70
3,80
8,20
8,20
2,60
0,57
5,43
1,27
3,03
1,23
15,93
11,33
4,47
3,77
4,20

MIN
0,00
0,00
2,00
1,00
3,00
2,00
1,00
0,00
1,00
0,00
0,00
0,00
9,00
5,00
1,00
0,00
1,00

MAX
14,00
7,00
10,00
7,00
16,00
17,00
6,00
2,00
11,00
4,00
7,00
4,00
34,00
17,00
9,00
14,00
8,00

SD
2,77
1,89
2,14
1,45
3,36
3,48
1,54
0,68
2,94
1,05
1,71
1,17
5,46
3,18
2,21
3,09
1,67

SKEW
0,41
1,01
1,08
0,52
0,59
0,45
0,61
0,80
0,06
0,58
0,34
0,77
1,24
-0,41
0,20
1,35
0,14

KURT
1,52
0,36
0,84
0,23
-0,12
-0,02
-0,77
-0,40
-0,98
0,07
-0,52
0,19
2,57
-0,77
-0,84
2,62
-0,32

MAX D
0,15
0,27
0,19
0,21
0,14
0,14
0,18
0,33
0,14
0,20
0,19
0,19
0,16
0,18
0,13
0,18
0,15

K.S. test = 0,24
(N-sample entities, AS-arithmetic mean, MIN-minimum value of the results, MAX-maximum value of the results, SD-standard deviation,
SKEW-asimmetry coefficient, KURT-curvature coefficient, D–MAX-discrepancies between theoretical and cumulative proportions, K-S psignificance Kolmogorov-Smirnov test of distribution normality)

SH9MSU-shoot from 9 meters successful, SH9MUNshoot from 9 meters unsuccessful, SHWIPOS-shoot
from the wing position successful, SHWIPOUNshoot from the wing position unsuccessful,
SH6MSU-shoot from 6 meters successful, SH6MUNshoot from 6 meters unsuccessful, SHCSSU-shoot
from counter-strike successful, SHCSUN-shoot from
counter-strike unsuccessful, SH7MSU-shoot from 7
meters successful, SH7MUN- shoot from 7 meters
unsuccessful, SHPASU-shoot from the passage
successful, SHPAUN-shoot from the passage
unsuccessful, ASS-assistance, LB-lost balls, WBwon balls, BLB-blocked balls and 2MEX-2 minutes
exclusion.
Table 1 showed the basic descriptive statistical
indicators variables of situational efficiency among
winning handball team. The highest average
frequency per game had variables assists:
assistents-ASS (15.93), lost balls-LB (11.33), shot
with 9m successfully- SH9MSU (8.20) and shot
from 9m unsuccessfull –SH9MUN (8.20), while the
lowest frequency have variables: shot from seven
meters unsuccessfully- SH7MUN (0.57), shot from
the passage unsuccessfully-SHPAUN (1.07), and
powerful counter-attack unsuccessfully-SHCSUN
(1.23). This means that analyzed matches of the
winning teams adorn the game with a lot of
assistance with a relatively risky game which

increases the number of turnovers and realization
of shooting from a distance, which nevertheless
takes into account the selection of rubble in order
to
minimize
the
number
of
unsuccessful
implementation, as well as kicking a counterattack
and passages. Comparing each of the indicators of
situational effectiveness of the winning team
obtained in this study with research conducted by
Rogulj (2000), Vuleta et al. (2003), Gruić et al.
(2006), Šibila et al. (2011), it can be said that the
indicators of situational performance are quite
similar with respect to the frequency in relation to
the efficiency of performance. For example, the
variable shooting the ball from wing positionSHWIPOS, in this study yielded 4.70 with 55.29%
efficiency, while Rogulj (2000) on the World Cup
matches in Egypt got 5.54 successful realization
with 59.96% efficiency, and Vuleta et al. (2003)
were obtained with a percentage efficiency 4.11and
shooting percentage of 54.73%, while Gruić et al.
(2006) at the World Championships in Portugal get
5.56 of successful realization average per game
with 62.16% efficiency. Thus, the resulting
differences are relatively small and are the result of
the teams power, the current sports form and the
importance of each game with respect to the course
of the tournament competition. It can also be
analytically observed that number of successful
shooting with 9mSH9MSU- where in all studies the
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number was 7.58 to 8.37 after the successful
realization of the match with the efficiency of
shooting from 43.20% to 50%. In this study, the
matches of the Olympic tournament in 2012
obtained a high level of efficiency of 50%. The
obtained values which represented shooting
success from the wing position were (60%) and
from outside positions (50 in line with the longestablished model of efficiency of Czerwinsky
(2000). A very important variable of situational
success
was
the
number
of
successful
implementation of the counter-strike-SHCSSU. In
this study, the winning team were carried out by an
average of 5.43 per game to counter-strike with
the efficiency of 81.04%, which was slightly less
than 6.22 that got Rogulj (2000) with 64.26%
efficiency and considerably more than the number
that received Vuleta et al. (2003) 3.66 and the
successful realization with 73.94% efficiency while
Gruić et al. (2006) got the successful realization of
2.00 per game with 72.73% efficiency of
implementation.
Particularly
interesting
data
refered to the number of assists- ASS by winning
team of 15.93 obtained in this work, which was
greater than the number of assissts which got
Rogulj (2000) – 14.51, (Foretić, 2011) – 13.52,
(Gruić et al. 2006) – 12.04 and 10.9 assists per
match got Šibila et al. (2011). It should be noted
that the resulting number of assists in a game of
the Olympic tournament 2012 was a peculiar model
of the game in modern handball which is focused
on the growing number of assists as the best way
method for constructing tactical actions for
achieving the goals. The average number of lost
balls-LB by winning team in this study was 11.33,
practically identical number of lost by the survey
received by Rogulj (2000) from 12.24. In the same
way, blocked the ball-BLB in this study can be
commented, the average per game is 3.77 blocked
balls while Rogulj (2000) received a 4.45 while
Šibila (2011) gained 3.81 blocks per game. The
winning team in this study had average number of
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4.22 per game among a 2 min exclusion- 2MEX,
which was less than the number of exclusions of
4.41 set by the Rogulj and Srhoj (2000), or 4.47
Srhoj et al. (2001), while Gruić et al. (2006) found
a very large 4.65 stops per game. After examining
the dispersion of results about arithmetic means,
the number of standard deviations of variables of
situational effectiveness by winning teams ranged
from the smallest value (3.40)-a shot from the
counter-strike successfully and (3.70)-a shot from
six meters unsuccessfully-SH6MUN to the largest
value (5.05)- shot from six meters successfulSH6MSU and (5.98)shot from a passage
successfully-SHPASU. It was safe to say that the
variables with the highest frequency had the
highest dispersion around the arithmetic mean.
This was confirmed by the results of elongation and
curvature of the distribution of variables (Skewnis
and Kurtosis). All variables of situational success in
the game by winning team were analyzed by the
Kolmogorov-Smirnov test for determining the
normality of distribution and 15 variables satisfied
the criteria of normal distribution at a significance
level of 95% (MaxD <Test). Two variables shot
from seven meters unsuccessfully-SH7MUN (0.33)
and shot from 6m unsuccessfully – SH6MUN (0.27)
differed from the normal distribution (Max> D Test)
which was due to low frequency performances of
these situational parameters by the winning
team.Table 2 showed the basic descriptive
statistical indicators among variables of situational
efficiency among defeated handball teams. The
highest average frequency of all variables had
variables: shoot from 9m unsuccessfully- SH9MUN
(15.13), lost balls-LB (13.83) assists - ASS (11.10)
and variable shoot from 9m successfully – SH9MSU
(7.27) while the lowest frequency variables had
shot from seven meters unsuccessfully- SH7MUN
(0.57), shot from the passage unsuccessfullySHPAUN (1.07), and powerful counter-strike
unsuccessfully- SHCSUN (1.23) per game.

Basic statistical indicators of variables of situational efficiency by victorious handball teams
Table 1 Basic descriptive statistical indicators among variables of situational efficiency
by the defeated handball teams
Variable
SH9MSU
SH9MUN
SHWIPOS
SHWIPOUN
SH6MSU
SH6MUN
SHCSSU
SHCSUN
SH7MSU
SH7MUN
SHPASU
SHPAUN
ASS
LB
WB
BLB
2MEX

N
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

AS
4,20
2,47
3,37
2,90
7,27
15,13
2,33
1,03
2,87
1,33
2,23
1,13
11,10
13,83
3,53
1,97
3,93

MIN
0,00
1,00
1,00
1,00
2,00
7,00
0,00
0,00
0,00
0,00
0,00
0,00
4,00
7,00
0,00
0,00
1,00

MAX
8,00
6,00
8,00
6,00
13,00
29,00
6,00
3,00
8,00
4,00
6,00
6,00
20,00
28,00
8,00
6,00
9,00

SD
1,75
1,33
1,73
1,18
2,64
5,02
1,52
0,96
1,93
1,30
1,57
1,53
3,74
4,46
2,00
1,73
2,03

SKEW
-0,20
0,92
0,63
0,61
0,09
0,81
0,15
0,67
0,67
0,65
0,45
1,88
0,58
1,28
0,34
0,87
0,57

KURT
0,72
0,53
0,17
0,57
-0,22
0,82
-0,01
-0,36
0,40
-0,74
-0,35
3,53
0,30
2,48
-0,52
0,26
-0,16

MAX D
0,19
0,20
0,15
0,23
0,16
0,12
0,17
0,25
0,17
0,23
0,16
0,27
0,14
0,14
0,14
0,19
0,15

K.S. test = 0,24
(N-sample entities, AS-arithmetic mean, MIN-minimum value of the results, MAX-maximum value of the results, SD-standard deviation,
SKEW-asimmetry coefficient, KURT-curvature coefficient, D–MAX-discrepancies between theoretical and cumulative proportions, K-S psignificance Kolmogorov-Smirnov test of distribution normality)
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SH9MSU-shoot from 9 meters successful, SH9MUNshoot from 9 meters unsuccessful, SHWIPOS-shoot
from the wing position successful, SHWIPOUNshoot from the wing position unsuccessful,
SH6MSU-shoot from 6 meters successful, SH6MUNshoot from 6 meters unsuccessful, SHCSSU-shoot
from counter-strike successful, SHCSUN-shoot from
counter-strike unsuccessful, SH7MSU-shoot from 7
meters successful, SH7MUN- shoot from 7 meters
unsuccessful, SHPASU-shoot from the passage
successful, SHPAUN-shoot from the passage
unsuccessful, ASS-assistance, LB-lost balls, WBwon balls, BLB-blocked balls and 2MEX-2 minutes
exclusion. Based on this we could conclude that the
game with the defeated teams characterized,
among other things, a large number of
unsuccessful 15.93 shooting from 9m- SH9MUN
and a large number of lost balls 13.83-LB. Defeated
teams had a relatively high number of assists- ASS
(11.10) and the number of successful shooting
from 9m SH9MSU (7.27), but these frequencies
were significantly less than those achieved by the
winning team. The lowest frequencies by defeated
teams as well as the winning teams were in the
situational variables shot from 7M unsuccessfullySH7MUN
(0.57),
shot
from
the
passage
unsuccessfully-SHPAUN
(1.07)
and
powerful
counter-strike unsuccessfully- SHCSUN (1.23) per
game. If the results of this study were compared
with the results got by Rogulj (2000), Vuleta et al.
(2003), Gruić et al. (2006), Foretić (2011) and
Šibila et al. (2011), we could observe similar
results of numerical values and percent efficiency.
This especially applied to the number of goals
scored from the wing position- SHWIPOS (3.20 to
3.53) and the efficiency of 47.64% - 53.75% and
powerful counter-strike successfully - SHCSSU
2.56 to 3.31 with the efficiency of 59.40 - 72.43%,
and in particular number of goals scored by
shooting with 9m-SH9MSU from 7.27 to 7.86 with
an efficiency of 28.62 - 32.46% and the number of
shoots from the passagge- SHPASU 1.33 to 2.33
with the efficiency of realization of 66.37% to
76.84%. In relation to the above studies this paper
obtained significant differences in some indicators
of situational success by defeated teams. In this
study, for example, the average number of assists
among defeated teams was 11.10 as of 8.36 as
Rogulj (2000) and 9.81 assists as Gruić et al.
2006th got. Šibila et al. (2011), at the European
Championships found that the number of assists in
the European Championships of 2002 - 2010
decreased from 15.92 to 10.96. The average
number of turnovers-LB among defeated in this
study was 13.83, practically identical number of
turnovers by the survey received by Rogulj (2000)
of 14.84. Variable blocked ball – BLB in this study
the average per game was 1.99 blocked balls while
Rogulj (2000) got the 2.20 blocked balls per game.
Defeated in this study had an average of 4.20and
reducing for 2 min exclusion-2MEX which was less
than 4.41 exclusions that Rogulj and Srhoj (2000)
found, or 4.47 Srhoj et al. (2001) and 4.65 stops
per game as Gruić et al. (2006) found. After
examining the dispersion of results about arithmetic
means the number of standard deviations of

Acta Kinesiologica 9 (2015) 1: 40‐49

variables of situational efficiencyamong defeated
ranged from the smallest value (3.47)- blocked
ball- BLB and (3.76) - a shot from six meters
unsuccessfully – SH6MUN to the largest value
(4.38)- a shot from nine meters unsuccessfullySH9MUN and (4.57) - a shot from six meters
successfully- SH6MSU. It was certain that the
variables with the highest frequency had the
highest dispersion around the arithmetic means.
This was confirmed by the results of elongation and
curvature of the distribution of variables (Skewnis
and Kurtosis)- All variables of situational success in
the game by defeated were analyzed by the
Kolmogorov - Smirnov test to determine the
normality of distribution and 15 variables satisfied
the criteria of normal distribution at a significance
level of 95 % (Max D < Test). Two variables
deviated from the normal distribution (Max > D
test), shoot from passages unsuccessfully- SHPAUN
(0.27 ) and shot from seven meters unsuccessfullySH7MUN ( 0.25 ) which was due to low frequency
performances of these situational parameters by
defeated teams. Table 3 showed the statistical
indicators among variables of situational efficiency
in the game by winning (WINN) and defeated (DEF)
handball teams in matches of the Olympic
tournament in 2012. Already at the level of the
average values can be observed some numerical
differences
between
the
observed
teams.
Interestingly, the winning teams sent per game
more successful shots at goal with 9m – SH9MSU
(8.20) than the defeated teams (7.27) while the
defeated teams sent an average of (15.13) which
was almost 85% more unsuccessful shoots on the
door from 9m than the winning team (8.20) that
was 7.27 or 32.46%, while in the study Vuleta et
al. (2012) was 7.78. The winning team have carried
out on average more successful shots on goal,
especially with 6m (6.20), from the wing position
(4.70) and counter (5:43) and had more assists to
achieve successful results (15.93) as well as less
lost balls (11,33) considering on defeated teams.
The variables kicking a counter-strike, winning
teams achieved almost 90% more attack
considering on defeated teams in average (5.43)
and defeated (2.87) which was an indicator of good
games in the defense and in support of more
stealing, blocking more balls or more players got
exclusioned.
This spoke in favor of a greater variety of technical
and tactical actions of the victorious team in
offense (Czerwinski, 1998, 2000). For the theory
and practice of handball game could be interesting
relationship between successful and unsuccessful
implementation of shooting from different positions
in the game. The results showed that the winning
team achieved greater efficiency of shooting in all
variables and the maximum situational efficiency of
the winning team achieved shooting with 7m
(82.02%) and defeated (69.35%), shooting from
counterstrike by winners (81.04%) and defeated (
68.33%), shooting with 6m by winners (74.43%)
and defeated (62.97%), shooting from the
insulation by winners (71.13%) and defeated
(66.37%).
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The differences between successful and unsuccessful handball teams in the indicators of situational
effectiveness of the game in a matches of the Olympic tournament in 2012
Table 3 Mann Whitney test for testing the difference between successful and unsuccessful handball teams
among indicators of situational effectiveness in the game
Variables
SH9MSU
SH9MUN
SHWIPOS
SHWIPOUN
SH6MSU
SH6MUN
SHCSSU
SHCSUN
SH7MSU
SH7MUN
SHPASU
SHPAUN
ASS
LB
WB
BLB
2MEX

WINN.
DEF.
WINN.
DEF.
WINN
DEF.
WINN.
DEF.
WINN.
DEF.
WINN.
DEF.
WINN.
DEF.
WINN.
DEF.
WINN
DEF.
WINN.
DEF.
WINN.
DEF.
WINN.
DEF.
WINN.
DEF.
WINN.
DEF.
WINN.
DEF.
WINN
DEF.
WINN.
DEF.

A.S.

Me

S.D.

6,20
4,20
2,13
2,47
4,70
3,37
3,80
2,90
8,20
7,27
8,20
15,13
2,60
2,33
0,57
1,03
5,43
2,87
1,27
1,33
3,03
2,23
1,23
1,13
15,93
11,10
11,33
13,83
4,47
3,53
3,77
1,97
4,20
3,93

6,00
4,00
1,50
2,00
4,00
3,00
4,00
3,00
8,00
7,50
7,50
14,00
2,00
2,50
0,00
1,00
5,50
3,00
1,00
1,00
3,00
2,00
1,00
1,00
15,00
10,50
12,00
13,00
5,00
3,00
3,00
2,00
4,00
4,00

2,77
1,75
1,89
1,33
2,14
1,73
1,45
1,18
3,36
2,64
3,48
5,02
1,54
1,52
0,68
0,96
2,94
1,93
1,05
1,30
1,71
1,57
1,17
1,53
5,46
3,74
3,18
4,46
2,21
2,00
3,09
1,73
1,67
2,03

Z

p-value

3,35

0,00

-1,33

0,18

2,42

0,02

2,48

0,01

0,94

0,35

-5,07

0,00

0,39

0,70

-1,77

0,08

3,31

0,00

0,05

0,96

1,75

0,08

0,84

0,40

3,65

0,00

-2,01

0,04

1,55

0,12

2,45

0,01

0,75

0,45

(A.S.-arithmetic mean, Me-median or central value of the value which is arranged in the middle of the data string (ascending or descending
sorting ), or a value that divides data into two equal goups, SD–standard deviation is a statistical measure that shows how densely the
results are of a measurement cluster around the mean, Z–value according to which approximates U for large samples, p-value-the amount of
errors that make the acceptance of the hypothesis that the difference is statistically significant.)

SH9MSU-shoot from 9 meters successful, SH9MUNshoot from 9 meters unsuccessful, SHWIPOS-shoot
from the wing position successful, SHWIPOUNshoot from the wing position unsuccessful,
SH6MSU-shoot from 6 meters successful, SH6MUNshoot from 6 meters unsuccessful, SHCSSU-shoot
from counter-strike successful, SHCSUN-shoot from
counter-strike unsuccessful, SH7MSU-shoot from 7
meters successful, SH7MUN- shoot from 7 meters
unsuccessful, SHPASU-shoot from the passage
successful, SHPAUN-shoot from the passage
unsuccessful, ASS-assistance, LB-lost balls, WBwon balls, BLB-blocked balls and 2MEX-2 minutes
exclusion. Slightly lower but the expected
situational efficiency achieved among winning
teams that ended their attacks was by shooting
from the wing position (55.29%) and the losing
team (53.75%), while the lowest logical efficiency
was kicking with external position (50%) and in
Fallen (32.46%). Indicators of situational efficiency
in the game in defense phase were within the
expected and so far recorded values at major
international competitions. Notable was a very poor
representation of blocked shots by winners (3.77)
and defeated (1.99) teams, otherwise very
effective part of games in the defense, in relation to
a relatively large number of shoots and average
dialed shoots with external position by winners
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(16.40) and defeated (22.40). Applying this
element in situational conditions trainers and teams
should definitely pay more attention. In table 3. is
shown statistically significant differences between
winning and defeated handball teams among
indicators of situational efficiency in the game
established by Mann-whitney test. To determine
the significance of differences of level of statistical
inference security is set at a level of 95% security
concluding with error p=0.05. From a total of 17
variables applied in this study (14 variables attacks
and three variables of defense), among 8 obtained
variables a statistically significant difference was
shown between successful and unsuccessful teams.
At the level of significance p= 0.01 were obtained
differences in the six variables, as follows: Shot
with 9m unsuccessfully- (SH9MUN), Assists -(ASS),
shoot with a successful six meters (SH6MSU), a
shot from a counter-strike successfully-(SHCSSU),
blocked
ball-(BLB),
shot
from
the
wing
unsuccessfully-(SHWPSUN), shot from the wing
successfully-(SHWPSU) and lost balls-(LB). A
significant
statistical
difference
among
the
victorious (8.20) and defeated (15.13) teams was
obtained
in
the
variable
shot
from
9m
unsuccessfully-SH9MUN (Z =- 5.07 at p=0.00). It
is evident that the winning teams performed much
less unsuccessful shooting from a distance in
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relation to the defeated teams. This means that the
winning team successfully selected a shot from the
distance, because the efficiency of shooting from a
distance was slightly lower (about 50%)where
individual quality of players and tactical team level
allowed to perform other types of attack in the big
finish. The results also gave a significant statistical
difference between winning (15.93) and defeated
(11.10) teams in the number of assists- ASS (Z
=3.65 with p=0.00). This can be explained by the
fact that the winning teams have better organized
game in the final stages of the attack which was
based mostly on group interaction, while the
defeated or result-unsuccessful teams based their
game more on an individual realization of the
attack. The quality of the game of one team in the
attack phase was reflected from the number of
services which represented last pass before
successfully shooting at the goal. A large number of
assists in the tactical sense meant that the team
that was under attack brought the simplest tactical
decisions that result in achieving a goal. The
winning (6.20) and defeated (4.20) teams differed
significantly in variables shot from the
6M
successful-SH6MSU (Z=3.35 with p=0.00). These
differences simply meant that the winning teams
came to the position of realization of attacks by
shooting from the 6 meters with higher quality of
circular attackers whose efficiency was around
70%. In terms of tactical goal of the game in the
attack phase was just to achieve such cooperation
between external players and pivot players that
they implemented a greater number of successful
attacks. A significant statistical difference among
the victorious (5.43) and defeated (2.87) teams
was obtained in the variable counter-strike
successfully- SHCSSU with p=0.00. It was evident
that the winning teams game was based on the
implementation of the fast attack (counter and
quick center) in unorganized defense, while the
losing team forced to play longer positional attack
as long as possible in order to retain the ball. The
reason of a large number of goals scored on
average counter-strike in favor of the winning team
(5:43) in relation to the defeated teams (2.87)
layed in part in their defense of higher quality, and
in technical and tactical and physical conditioning
preparedness. Winning (3.77) and defeated (1.97)
teams statistically significantly differed in variables
blocked ball-BLB(Z=2.45 with p=0.01). A larger
number of successfully blocked balls by the winning
teams was the result of a successful organization
and execution of the game in the attack phase,
whichwas being implemented on an individual or a
double block. A significant statistical difference
among the victorious (3.80) and defeated (2.90)
teams was also obtained in the variable shot from
the wing unsuccessfully-SHWPUN (Z=2:.48 with p=
0.01) and between the victorious (4.70) and
defeated (3:37) teams in variables shot from the
wing successfully-SHWPSU (Z=2.42 with p=0.05).
It was interesting that the winning and defeated
teams significantly differed in the number of
unsuccessful as well as in the number of successful
realization from the wing position. The winning
team performed a larger number of shots from the

Acta Kinesiologica 9 (2015) 1: 40‐49

wing position but at the same time achieved a
higher number of unsuccessful realization of the
defeated team. The reason for this layed in the fact
that the lowest efficiency in the game which ended
with shots from the line of 6 meters was the
realization attack from the wing position (about
64%). At the end there was a significant statistical
difference between winning (11.33) and defeated
(13.83) teams in variable lost balls-LB (Z =-2.01 at
p=0.05). The goal of well-organized play in the
attack phase had as few turnoversas posibble and
that means to make as little technical errors and
bad passing that end or in the out or by cutting the
ball by the opponent. Of course, that the opposing
team had a number of turnovers, which was
smaller number opposed to defeated teams in
handball game since in the recent time the
dynamics results fast and risky passes, which often
end up by losing the ball. It was interesting that
indicators of situational performance were not
significant different between successful and
unsuccessful teams in: shot from six meters
successfully- SH6MSU, shoot from 9M successfullySH9MSU, shoot from 7M successfully- SH7MSU,
shoot from 7M unsuccessfully-SH7MUN, shoot from
a counter-strike unsuccessfully-SHCSUN, shoot
from the passage successfully-SHPASU, shoot from
the passage unsuccessfully-SHPAUN, won balls-WB
and 2 minutes exclusion- 2MEX. This means that in
these variables the winning and defeated teams
attained equal frequency of performance of
technical and tactical elements during the game.
For example, there are differences in performance
realization of penalty shots and passes of both
teams because of ending with equal efficiency. By
considering a variable 2-minutes execution, then it
can be said that the winning and the defeated
teams had numeric lack of players in the defense
and in the attack phase, and successfully
compensated the increased engagement of other
players and the choice of pre-selected and trained
technical variants and tactical actions in the
realization of the games with the shortness of one
player. Based on a review and synthesis of the
results of the differences between successful and
unsuccessful teams, the model best performance of
the game in offense and defense can be formed,
which results in a positive outcome of the match.
Model game of the successful teams was based on
strict selection of a shot from the external position
(the
minimum
number
of
unsuccessful
implementation with 9 meters), as many assists,
successful realizations with 6 meters and counterstrike (more than 5 counter-strikes contribute
significantly to the victory), the high efficiency of
shooting from the wing positions and as many balls
as blocked and small number of turnovers (lost
balls). All these indicators of situational success in
the game are deeply rooted in various types of
technical and tactical actions in the phases of
attack and defense and they are base for
preparation for many years or one-year cycle of
handball players of different age categories, but
also in the immediate preparation of a tactical plan
for each specific opponent.
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Conclussion
The study was conducted on a sample of 30
handball matches, the preliminary part of the
competition at the Olympic Games in London in
2012. Sample entities represented 60 opponents,
out of which 30 winning and 30 defeated team.
Indicators of situational effectiveness in offense and
in defense were presented with 17 variables of
technical and tactical actions recorded with official
statistical
protocol.
Central
and
dispersion
parameters as well as the results of the
Kolmogorov-Smirnov test indicated that the
resulting psychometric properties and variables in
the victorious and the defeated team which allowed
the hypotheses testing. The differences between
successful and unsuccessful handball teams in the
indicators of situational effectiveness in the game
were analyzed using Mann withney test the
difference. From a total of 17 variables (14
variables attacks and three variables defense)
applied in this study, in 8 of them obtained the
difference between successful and unsuccessful
teams. The resulting differences in variables: shot
from six meters successfully-SH6MSU, shoot from
the wing successfully-SHWPSU, shoot from the
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wing position unsuccessfully- SHWPUN, shoot from
9m unsuccessfully- SH9MUN, powerful counterstike successfully-SHCSSU, assists- ASS,lost ballsLB and blocked balls-BLB. It was evident that the
applied system of variables relatively well explained
the
differences
between
successful
and
unsuccessful teams. Results of the analyzed
differences showed that the winning team
dominated with variables that defined the
effectiveness of the game in the attack phase and
this in mind the successful implementation of
attack with a strict selection of the number of shoot
balls with external positions with a number of
assists that preceded the successful realization of
the attack and with the performance of the largest
possible number of successful realization of 6
meters, to counter-attack and wing positions.
Teams that matches ended in a victory achieved at
the same time increasing the number of blocked
balls as an important element of the game in the
defense and made a small number of technical
mistakes (turnovers). The following research is
necessary in as many matches to follow the trends
of changes in certain variables, situational
performance handball teams through more Olympic
tournament last few Olympic cycles.
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INDIKATORI SITUACIJSKE UČINKOVITOSTI POBJEDNIČKIH I PORAŽENIH MUŠKIH
RUKOMETNIH EKIPA U MEČEVIMA NA OLIMPIJSKOM TURNIRU 2012.
Sažetak

Cilj istraživanja bio je utvrditi pokazatelje situacijske učinkovitosti između uspješnih i neuspješnih muških
rukometnih ekipa olimpijskog turnira 2012. Godine. Uzorak subjekata u ovoj studiji sastojao se od 30
utakmica koje su se igrale u preliminarnom dijelu natjecanja. Uzorak varijabli sastojao se od uspješno i
neuspješno izvršenih elemenata tehničkih i taktičkih radnji tijekom rukometne utakmice u fazama napada i
obrane (14 varijabli u fazi napada i 3 varijable u fazi obrane). Za određivanje razlika između uspješnih i
neuspješnih ekipa među varijablama situacijske učinkovitosti koristio se Mann-Whitney U-test. Rezultati su
pokazali statistički značajnu razliku između uspješnih i neuspješnih timovi u varijablama: šut s 9 metarauspješno (p=0.00), šut s krilnog položaja-uspješno (p=0.02), šut s krilnog položaja-neuspješno (p=0.01 ),
šut sa 6 metara-neuspješno (p=0.00), šut sa 7 metara-uspješno (p=0.00), asistencija (p=0.00), izgubljene
lopte (p=0.04) i blokirane lopte (p=0.01). Pobjednički timovi dominiraju s varijablama koje definiraju
učinkovitost igre u fazi napada, a zbog toga su napravili prednost nad protivnicima i pobjedili na utakmicama.
Zbog dinamike rukometne igre i razlike u načinu igranja, više istraživanja treba učiniti u budućnosti.
Ključne riječi: tehničko-taktički elemente, rukomet, Olimpijske igre, analiza
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THE INFLUENCE OF VARIOUS PREVENTIVE TRAINING PROGRAMS ON MOTORICAL
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Abstract
The goal of this work is to research the influence of preventive training program on football players (n=19;
22.61 +/- 4,3 age) of NK Belišće from third national croatian league. Measures were conducter in two time
stamps : initial measuring at the begining of preparation period and the second 5 weeks after. Other than
descriptine parameters (age, height, weight) for etablishing motorical and functional status of players wich
should influence on lower rate and intensity of injuries.Folowing tesr are chosen: 30 meters sprtint; 60
seeconds abb crounch test; push ups for maximal repetition; 4 types of „plunk“ isometric endurance test,
frontal, back, lateral (left), lateral (right); lateral movement agility test; specific test with ball for
coordination; beep test for aerobic endurance. T-test for dependent samples showed diferences between the
initial and final mesures. Given results show that grup improwed resuilts in three test resoult: 30 meeters
sprint, push up maximal repetition and back plunk isometric endirance test
Key words: football, prevention, injury
Introduction
Preventive training program become important
segment of football as intensity of the game
become higher. Energetic analysis shows that
football is aerobic- anaerobic game. We have data
that maximal oxygen uptake is 60-67 ml/min/ kg
with German first national league players
(Verheijen 1998). Football player today makes 100200 sprints from 5-10 meters (Verheijene, 1997).
from that information is clear that much energy is
used from phogene anaerobic source. In situations
where repeatedly sprints are make glycolitic source
of energy are used and data in those situations are
8-12 mmol/l lactate concentration in blood
(Weineck, 2000).
Structures of movement in football game are
demanding. Football technique is divided in two
group. First group of movements are without the
ball which represent 95% of a single game. By that
we mean: running, jumps, spins, falls, get-ups,
short stops and changeis of movement tempo
(Marković & Bradić, 2008). Second group of
movement is football technique with ball which is
consisted of shooting, pasing, dribble, duels and so
on. From all those information we see that high
energetic demands, high intensity and structure of
movement makes football game of high risk of
injury for players. At present there is huge amount
of information that show us influence of
preventively training program. From researches
most exposed segments of body to injuries are
knee, ankle, spine, flexors and extensors of thighs
and lower leg. In most of the researches preventive
training program is consisted of strength and
power, plyometric, balance, proprioception, core
isometric and speed exercise. From existing
reserches we can see that preventive training
program significantly
enhances
motor and
50

functional status on football players which has
influences on lower rate and intensity of injury. Not
many researches are conducted on low level quality
football players most of them are on high quality.
The researches are: Braunsaein, 2013; Mellion,
2003; Mahler & Donaldson 2010; Šimić, Šarabon,
Marković, 2013; Olsen 2005; Šimeki 2006
Methods
Subjects
The sample represents 19 players of NK Belišće
seniors of third Croatian football league 2013/2014.
Initially there was 30 players (n=30; 22.06 +/- 4.3
year). Only 19 players (n=19; 22.61 +/- 4.03 year)
participated in initial and final testing so only they
went in statistical observation.
Experimental plan
The survey was conducted trough preparatory
period in period of 5 weeks (35 days). Training
program was planed at 9 am and 6 pm. There was
50 practices and 5 preparatory games. Each
practice considered standardized warm up:
running, miofascilar massage, dynamic stretching.
In the main part of practice there was a strength
program, agility, stability, balance and speed
exercises.
Measuring
Initial testing were taken at 5 pm on 17.07.2014.
and final testing on 19.08.2014. Testing was taken
on football centre Gradski vrt on grass field.
Procedure and measures were the same at both
testing. Participant were introduced to procedure
and didn't have experience with similar testing.
Before the testing started all players had
anthropometric measuring and warm up of 20 min.
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Training proces
After standardized warm up wich was consisted of
running 1 km, miofascilar masage, dynamic
flexibility and corrective postural exercises the
preventing training program started in next order:
pliometry: 9 exercises, 2 sets, 10-15 sec; low to
moderate intensity, strength: 10 exercises, 3 sets,
40 sec work/ 20 sec rest, low to moderate
intensity, agility: 7 exercises; 2 sets, 4-10 rep,
maximal intensity, stabilisation: 14 exercises, 1-2
set, 5-10 rep, or 20-60 sec, speed: 11 exercises, 1-
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2 sets, 30-200m distance, over-speed and resisted
speed exercises, 2 rep, maximal intensity.
Statistical analysis
For data analysis we used Statistica ver.9.0 for
Windows. Descriptive statistics provided basic
statistical parameters for every variable: arithmetic
middle (AS), standard deviation (SD). Statistical
significance of differences in groups was solved
with t- test for dependent samples. The level of
statistical significance was set to p=0,05.

Results
Table 1. descriptive parameters of analyzed variables of initial and final testing with T- test results.
VARIABLE
HIGH
WEIGHT
BMI
MFE30V
TRB 60"
SKL
IZOM- P
IZOM- S
IZOM- L
IZOM – D
KUS
KOORSL
BEEP

A.S.
180,68
77,62
23,81
4,54
41,23
35,03
2,38
2,15
1,19
1,29
8,95
18,37
46,06

INITIAL TESTING
S.D.
MIN
5,52
169
7,78
61,9
2,38
19,1
0,25
4,01
5,83
24
10,59
20
1,1
1,15
1,12
0,38
0,37
0,2
0,34
0,53
0,68
8,15
13,31
8,01
5,56
34,4

MAX
190
96
29,3
5,2
50
69
4
3,03
2,17
2,3
11,19
61,11
55,7

Discussion and conclusion
T- test for dependent samples shows us that 3 out
of 10 variables showed statistically significant
change in final testing according to initial testing.
MFE30V test showed statistically significant change
because many of program exercises were strength
and power or speed based so it is expected that
explosiveness (sprinting) is better with players
after that kind of program. Improvement also goes
on inter and intra muscular coordination since that
was a new motor program for all the players. Also
statistically significance change is in SKL test that
represent upper body part. Conclusion is that ability
is neglect with football players in that level so new
kind of program gave result. The similar goes for
IZOM-L test which represent lower back strength.

A.S.
180,68
77,96
23,94
4,71
42,44
41,27
2,12
2,10
1,23
1,25
8,61
12,60
48,37

FINAL TESTING
S.D.
MIN
5,52
169
7,95
61,9
2,42
19,1
0,23
4,01
6,69
24
9,73
20
1,1
1,18
1,12
1,02
0,40
0,48
0,33
0,48
0,76
6,87
15,03
8
4,55
40,87

MAX
190
96
29,3
5,01
54
55
3
3,4
2,2
2
10,98
23
58,55

T-TEST

0,00
0,83
0,00
0,13
0,01
0,90
0,22
0,18
0,06
0,22

In other test that represent strength and even
agility statistically significance improvement was
not shown even is maybe expected because there
was not enough time or number exercises to do
otherwise. In tests like KOORSL and BEEP
improvement was not even expected because they
represent abilities from ther domain than program
goal is set like aerobic capacity or specific football
technique. Conclusion is that program of various
prevention group of exercises is approved with that
sample of football players. Some changes in
positive direction are done and less injuries during
the season happen. The biggest problem of this
survey is not existence of control group. This is a
interesting field so improvement in upcoming
surveys are expected in defining of samples, longer
studies with more improved exercises.

References
Barišić, V. (1996). Strukturalna analiza nogometne igre na temelju nekih antropometrijskih karakteristika.
(Magistarski rad). Zagreb: Fakultet za fizičku kulturu Sveučilišta u Zagrebu.
Barišić, V., (2007). Kineziološka analiza taktičkih sredstava u nogometnoj igri. (Disertacija), Zagreb:
Kineziološki fakultet.
Bompa, O.T. (2000). Cjelokupni trening za mlade pobjednike, HKS, UHKT, Zagreb.
Braunstein, J.B. (2003). Sports injuries. Anounce of prevention. Diabetes Forecast, 56(12), 34-36.
Brzić, D., (2012). Uzroci i prevencija ozljeda u profesionalnom i rekreativnom sportu (Diplomski rad)
Medicinski fakultet Sveučilišta Zagrebu.
Can, F., Yilmaz, I., & Erden, Z. (2004). Morphological characteristics and performance variables of women
soccer players. Journal of Strengt hand Conditioning Research, 18(3), 480–485.
Dujmovic, P. (1997). Fizička priprema nogometaša. ZNS, Zagreb.
Dujmović, P. (2000). Škola nogometa. Zagreb: Zagrebački nogometni savez.
Guyton, A.C., & Hall, J.E. (1999). Medicinska fiziologija. Zagreb: Medicinska naklada.
Hewett, T.E., Lindenfeld, T.N,. Riccobene, J.V.. & Noyes, F.R. (1999). The effect of neuromuscular training on
the incidence of knee injury in female athletes. A prospective study. American Journal of Sports Medicine,
27(6), 699-706.
51

Bašić, D. et al.: The influence of various preventive training programs on motorical...

Acta Kinesiologica 9 (2015) 1: 50‐52

Kotzamandis, C., Chatzopoulos, D.,Michailidis, C., Papaiakovou, G., & Patikas, D. (2005). The effect of a
combined high – intensitye strength and speed training program on the running and jumping ability of
soccer players. Strength and Conditioning Research, 19(2), 369–375.
Kraemer, W.J., Duncan, N.D. & Volek. J.S. (1998). Resistance training and elite athletes: adaptations and
program considerations. Journal of Orthopedic & Sport Physical Therapy, 28(2), 110–119.
Mahler, P.B., & Donaldson, A. (2010). The limits of prevention sports injuries as an example. Int J Inj Contr
Saf Promot 17(1), 69-72.
Marković G., & Bradić A. (2008). Nogomet – integralni kondicijski trening. Zagreb: Udruga TVZ.
Mellion, M.B., Putukain, M., & Madden, C.C. (2003). Sports medicine secrets. Philadelphia: Hanley & Belfus.
Mihačić V., et al. (2003). Kondicijska priprema u nogometu – kondicijska priprema sportaša. Zagreb: KF,ZŠS.
Milanović, D., et al. (1997). Priručnik za sportske trenere. Zagreb: FFK.
Myer , G.D., Ford, K.R. i T. E. Hewett (2004). Methodological approaches and rational for training to prevent
anterior cruciate ligament injuries in female athletes. Scandinavian Journal of Medicine & Science in
Sports, 14(5), 275 – 285.
Myer , G.D., Ford, K.R., Palumbo, J.P., & Hewett, T.E. (2005). Neuromuscular training improves performance
and lower – extremity biomehanics in female athletes. J of Strength and Conditioning Res, 19(1), 51–60.
Nishikawa, T., Kurosaka, M., Mizuno. K., & Grabiner. M. (2000). Protection and performance effects of ankle
bracing. Int Orthop 24(5), 285-288.
Olsen, O.E., Myklebust, G., Engebretsen, L., Holme, I., & Bahr, R. (2005). Exercise to prevent lower limb
injuries in youth sports: cluster randomised controlled trial. British Medical Journal, 26, 330(7489), 449.
Paterno, M.V., Myer, G.D., Ford, K.R., & Hewett, T.E. (2004). Neuromuscular training improves single limb
stabiliy in young female athletes. Journal of Orthopedic & Sports Physical Therapy, 34(6), 305-316.
Stolen, T., Chamari, K., Castagna, C., & Wisloff, U. (2005). Physiology of soccer. Sports Medicine, 35(6),
501-536.
Šimek, S., Jukić, I., & Trošt, T. (2006). Preventivni trenažni programi. U: I. Jukić, D. Milanović i S. Šimek
(Ed.). Kondicijska priprema sportaša: zbornik radova 4. godišnje međunarodne konferencije, «Prevencija
ozljeda u sportu, Zagreb, 24. i 25. veljače 2006., (pp. 117-129). Zagreb: Kineziološki fakultet Sveučilišta
u Zagrebu i Udruga kondicijskih trenera Hrvatske.
Verheijn, R. (2000). Fussball kondition, b/p Versand Anton Lidemonn., Postfach 1144 D-2676,Leer.
Weineck, J. (1999). Optimales fussball traning. Nürnberg: Spitta-Veri.

UTJECAJ RAZLIČITIH OBLIKA PROGRAMA NA FUNKCIONALNO MOTORIČKI
STATUS NOGOMETAŠA NIŽE RAZINE
Sažetak
Cilj ovog rada je istraziti utjecaj razlicitih oblika prevencijskog programa na motoricki status i funkcionalne
sposobnosti nogometasa koji ce se odraziti na manji broj ozljeda. Uzorak isptanika cine nogometasi nk
belisce koji se takmiče u seniorskoj konkurenciji i to 3. Hrvatska nogometna lige istok u sezoni 2013/2014.
U istrazivanju je sudjelovalo 19 nogometasa (n=19; 22.61 +/- 4.3). mjerenja su provedana u dve
vremenske točke, na početku pripremnog perioda inicijalno testiranje i pet tjedan nakon finalno testiranje.
Osim deskriptivnih mjera (dob,visina,težina) za potrebe utvrđivanja motorickog statusa koristeni su
testovi:MFE30V sprint na 30m iz visokog starta za procjenu eksplozivne snage tipa sprinta, TRB60 pretklon
trupa u 60 sec za procjenu repetitivne snage trupa, SKLOT sklekovi do otkaza za procjenu repetitivne snage
prsa, IZOP, IZOS, IZOL, IZOD izometricni upori za procjenu stabilnosti zdjelice i trupa,MAGKUS koraci u
stranu za procjenu lateralne agilnosti, SK specificni test koordinacije sa loptom, BEEP TEST test trčanja
„gore-dole“ za procjenu aerobnog kapaciteta. Provedbom T testa za zavisne uzorke dobiveni rezultati ukazuju
na statistički značajne promjene u tri testa i to MFE30V, SKLOT, IZOS. Rezultati nam govore da preventivni
program utječe na pozitivne promjene u nekim sposobnostima.
Ključne riječi: nogomet, prevencija, ozljede
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Abstract
The aim of the study was to compare performance confronted on jump abilities during these days of the
week (Tuesday, Wednesday, Thursday andFriday) in the group of young soccer players (n = 10; age =
14.2±0.2 years; height = 169.8±10.9 cm; weight = 55.6±10.2 kg) in microcycles of preparation period of
I. competition year 2007/2008. Performance during single days was measured with a test – standing broad
jump. Criterion of performance evaluation was distance–the length of standing broad jump with accuracy
1cm. Friedman test was used for determination of significance of differences in period under consideration.
Nemenyi post-hoc test was used for determination of significance of differences in performance between
single days. Statistical significance of differences in the study was determined at standardly used level α =
0.05 with software IBM® SPSS® Statistics V19 and R Project. Friedman test has shown significant
differences during period under consideration (Χ2 (3) = 13.701,p < 0.05, Kendall´s W = 0.23, effect size
weak). Nemenyi post-hoc test has shown significant differences between Wednesday and Thursday, and
Wednesday and Friday (p < 0.05). There were no significant differences between other days (p > 0.05).
Keywords: length of jump, condition training, microcycle, preparation period
Introduction
Sport chronobiology,which is dealing with research
of sportsmen´s performance, respects time laws
and health aspect, presentspotential of sport
performance increasing. Sportchronobiology can
weconsider as interdisciplinary science presenting
new approaches in solving of questions in sport
training and preparation of sportsmen.One of
aspectshow to make sport training more effective
and improve its quality is respecting of natural
biological rhythmicity of sportsman´s organism
(Jančoková, 1998). Biological rhythms are matter
of individualsand correspond with present modern
trends of individualization of sport training in team
games too. One of aims of sport chronobiology,
which is dealing with sportsmen´s performance
from time aspect, is research and detection of
optimal time periods and cycles of development of
movement abilities, preconditions and movement
skills (Bendíková & Jančoková, 2013). Other aim is
correct short and long timingand improvement of
sport form. The most detailed explored area of
sport chronobiology is diurnal rhythms which
concerns variations of sport performance in light
phase of the day. Jančoková (1996, 2000) was
dealing with research of performance of women ´s
basketball team during weekly training cycle and
problem of biorhythms.Kalinková (2005) was
observing weekly rhythms in sport preparations of
modern gymnasts. Jančoková (1996) found out
variability of performance of basketball players.
Average performance on Monday, Thursday and
Friday was lower than average performance on
Tuesday and Wednesday. She determined maximal
average performance of the team on Tuesday and
minimal
average
performanceon
Thursday.
Basketball players had achieved the best
performance during weekly microcycle on Tuesday
and Wednesday according to her research.

Kalinková (2005) states after her research that the
most effective dayfrom the whole 5-days work
week is Wednesday. In researches how biorhythms
influence sport performance Atkinson & Reilly
(1996) recommend to consider the influence of
familiarization too, so-called test-retest, aside from
other factors. This so-called test-retest is
eliminated more by movement preconditions
(abilities) than by skills. Our study is carried out on
movement
preconditionson
the
ground
of
statement mentioned above. In addition Psotta et
al. (2006) who state that the biggest changes in
soccer in last years were made especially in
condition figures which regard to speed-force
assumptions in playing performance.
The condition according to Bunc (1999) presents
30-40% of playing performance in soccer. We
agree with Reilly (1997), Psotta et al. (2006),
Orendurff et al. (2010) who say that soccer is
intermittent movement activity. It contains very
short, usually 1 to 5 seconds continuing intervals of
endurance with high to maximum intensity, which
alternate with intervals of endurance with lower
intensity or inaction lasting from 5 to 10
seconds.Andrzejewski et al. (2012) found out in
professional players of European leagues that 90%
of all realized sprints are up to 5 seconds.According
to various researches professional soccer players
achieve significantly higher speed in first 10 m
sprints in comparison with players from lower
leagues (Grasgruber & Cacek, 2008, Psotta et al.,
2006).The studies of Bangsbo, Mohr & Krustrup
(2006), Bangsbo, Iaia & Krustrup (2007) state in
players of the highest level 150 to 250 short
intensive activities in a match. Hipp (2007) declares
that in the soccer match we can observe by player
around 100 to 150 sprints with different length.
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According to Psotta et al. (2006) 50-65% of all
realized sprints are shorter than 5m, 75-85% of all
sprints are no longer than 10m and the average
length of sprints is 9m in a single soccer game.
Grasgruber & Cacek (2008) state the length of
sprints ca. 15m and generally no more than 30m,
every ca. 90s, it means 0.8 to 1km in the whole
match. Faude, Koch & Meyer (2012) in offensive
phase by scoringstate on example of professional
players that performance in direct sprint is the
most important component. Most sprints in this
activity occur without rival and ball. According to
authors (Holienka, 2003; Psotta et al., 2006;
Grasgruber & Cacek, 2008) jump abilities
participate in running starting speed and running
acceleration from movement abilities at most.
Lakoma (1984, In Psotta et al., 2006) found out
that jump abilities participate crucially in running
starting speed and running acceleration ca. from 10
to 12m of running which presents 1.85 to 2.00s.
We have compared performance in the group of
young soccer players confronted on jump abilities
during the days of the week in microcycles of
preparation period.We have used knowledge
aboutsport
chronobiology
and
structure
of
performance in soccer.
Methods
Characteristics of the group
The observational group consisted of soccer
players of FK Dukla Banská Bystrica,under-16 „A“
category(n = 10; age = 14.2±0.2 years; height =
169.8±10.9 cm; weight = 55.6±10.2 kg) who
were preparing for playing in the 1. league of the
group „Stred“ led by a coach – a holder of
coaching license EURO PRO. Soccer players were
students of primary schools in Banská Bystrica and
they were in sport preparation for 7 to 8 years in
time of research. The coach and players of the
group agreed with evaluation and publication of
measurement results.
Organizing
Research was realized during two weekly
microcycles.
Measurements
took
place
in
preparation
period of
I.
competition
year
2007/2008 from July 24th, 2007 to August 10th,
2007. Generally two measurements were realized
on Tuesday (July 24th and August 7th), two on
Wednesday (July 25th and August 8th), two on
Thursday (July 26th and August 9th) and two on
Friday (July 27thand August 10th), from which we
have calculated average performance of individuals
and average performance of the group during days
of the week. Every day measurements took place at
the same time during the day – in the morning at
10 o ´clock when we as well as Jančoková (2000)
can speak about the first daily peak of
performance. We had focused on these two weeks
because both weeks were “tuning” microcycles.
Content – loading and intensity were identical in all
training units during all measured days.Common
ratio of parts of playing preparation consisted of
playing training (40%), playingpractice (50%) and
condition training (10%), what is characteristic for
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“tuning” microcycles (Kačáni, 2000). Measurements
were always realized after the same, in advance
prepared warm-up in field of primary school in
Bakossová Street in Banská Bystrica. In time of
measurements we had not observed significant
temperature differences.
Measuring procedure of jump abilities
We had measured jump abilities with a standard
test – standing broad jump.Soccer players had 2
attempts. We had measured both attempts and
used better attempt for further processing of
results. Results were measured with accuracy of
1cm. In this study we analyze performance of the
group and individual performance from the point of
view of jump abilities during single days of
measurements (Tuesday, Wednesday, Thursday
and Friday) as average performance from two
weeks (2 measurements on Tuesday, 2 on
Wednesday, 2 on Thursday and 2 on Friday). We
analyze average performance of the groupwith
accuracy of one decimal (0.1cm). The research was
approved by the Ethical Committee of Matej Bel
University in Banská Bystrica.
Statistical analysis
In presented study we had used within periphrastic
characteristics of descriptive statistics arithmetic
average (x) from position measures and standard
deviation (SD) from variability measures.We had
usedFriedman test for dependent selections and
wanted to find out if there are any significant
differences between performances of the group
during examined period. Kendall´s Coefficient of
Concordance (W) was used for evaluation of effect
size (Green & Salkind, 2008).
Coefficient was interpreted as follows: 0 – 0.20 –
very weak effect, 0.20 – 0.40 – weak effect, 0.40 –
0.60 – moderate effect, 0.60 – 0.80 – strong effect,
0.80 – 1.00 – very strong effect (Rovai, Baker &
Ponton,
2014).
One-way
repeated-measures
analysis of variance (RM-ANOVA) could not be used
because there was not fulfilled the request of
normal division of residuals (p < 0.05) which is
detected by Shapiro-Wilk test. Nemenyi post-hoc
test was used for determination of significance of
differences between single days of the week. The
probability of type I error (alpha) was set at 0.05 in
all statistical analyses. Statistical analysis was
realizedwith
IBM®
SPSS®
Statistics
V19
(Statistical Package for the Social Sciences) and R
Project.
Results
The analysis of results has shown (Table 1) that the
highest performance of players in the group on an
average was noticed on Tuesday (204.3±10.0cm),
then on Wednesday (203.6± 9.4cm), on Friday
(199.8±13.5cm) and the lowest performance on an
average
was
achieved
on
Thursday
(198.9±11.2cm). We have found out significant
differences during period under consideration with
Friedman test (Χ2 (3) = 13.701, p < 0.05, Kendall´s
W = 0.23, effect size weak).
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Table 1 Results of the test of jump abilities in centimeters (cm)
Player
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
x
SD

Tuesday
Wednesday
Thursday
Friday
191.0±12.7
188.5± 4.9
185.0± 7.1
174.0±12.7
194.0± 9.9
198.5± 3.5
189.0± 1.4
194.5± 4.9
200.5± 6.4
201.5± 0.7
191.5± 0.7
198.5± 2.1
207.5± 0.7
202.5± 6.4
201.5±12.0
205.0± 7.1
203.0± 7.1
212.5± 2,1
199.5± 7.8
210.0±19.8
197.5±10.6
194.0± 0.0
187.5± 0.7
186.5± 3.5
220.0± 4.2
214.0±17.0
220.0± 0.0
217.5± 3.5
210.0± 2.8
205.5± 2.1
207.5± 3.5
206.0± 1.4
207.5± 0.7
210.5± 4.9
201.5± 2.1
201.0± 0.0
211.5± 2.1
208.5± 7.8
205.5± 2.1
205.0± 4.2
204.3
203.6
198.9
199.8
10,0
9.4
11.2
13.5
(Note: x and SD mentioned in Table 1 are calculated
from primary values from all days due to higher accuracy)

Table 2 Statistical evaluation of differences in performance of players in the group during the test of jump
abilities on single days of the week
Day of the week
Tuesday
Wednesday
Thursday
Friday

Tuesday

Wednesday
p > 0.995

Thursday
p > 0.068
* p < 0.036

p > 0.995
p > 0.068
* p < 0.036
p > 0.068
* p < 0.036
p > 1.000
* - statistically significant difference at level α = 0.05 (p < 0.05)

We have wanted to know differences between
single days with Nemenyi post-hoc test (Table 2)
on the ground of above mentioned findings. There
was significantly different performance (p < 0.05)
between Wednesday and Thursday and between
Wednesday and Friday. There were no significant
differences between other days (p > 0.05).
Discussion
High level of limiting movement abilities is one of
limiting factors ofindividual high-quality playing
performance, and thereby playing performance of a
team. On the other hand, neither excellent level of
movement abilities means automatic transfer to
individual playing performance of the player, and
therebyplaying performance of a team. Inadequate
level of movement abilities limits playing
performance of a player, especially at the
professional level where details decide the
matches.We agree with statements of Reilly,
Bangsbo & Franks (2000) that soccer players do
not have to dispose of extraordinary performance in
any area of physical performance but they must
have adequate high level within all areas. Bunc &
Psotta
(2001)
notice
that
physiological
preconditions and norms are necessary conditions
for success at professional level, although not
sufficient. Speed and speed-power movement
abilities belong to limiting ones in soccer.Therefore
it is necessary to stimulate them constantly with
stimuli, despite of substantial genetic limitation,
especially in condition training in preparation
periods with specific and non-specific means and
find new approaches from the point of view of their
stimulation. Biological rhythms present a reserve
how to make training process more effective and
improve its quality. We have found out changes in
performance from the point of view of jump abilities
between days during weekly microcycles of
preparation period in our group of players.

Friday
p > 0.068
* p < 0.036
p > 1.000

Although statistically significant changes were
noticed only between Wednesday and Thursday (p <
0.05) and Wednesday and Friday (p < 0.05), some
trends of higher performance were indicated on
Tuesday too.We can state that trends or tendencies
to higher average performance of the group were
observed in the first half of examined period – a
week, it means on Tuesday and Wednesday, while in
the second half (Thursday, Friday)there was noticed
lower average performance.Given findings can be
connected with existence of temporal training
stereotypes, so that players from our group are
adapted to higher performance in term of
explosibility and acceleration in the first half of the
week. Barbosa & Albuquerque (2008) analyzed
performance of long-term memory in the morning
and in the afternoon in students who were divided
upon determined chronotypes. They did not
determine differences in term of chronotypes;but
they noticed higher performance in the afternoon in
those students who were used to learn justin this
phase of the day. Brown, Neft & LaJambe (2008)
divided young sportsmen into three groups in their
research (n = 16, age = 19.6±1.5 years) –
morning types, evening types andstable (neutral)
types. They determined performance of early
morning hours from 5 to 7 AM and late in the
afternoon from 4.30 to 6 PM. Authors did not detect
significantly different performance upon typology
(chronotype) of sportsmen in term of day time
andstate that training time stereotypes of
sportsmen could influence data shown. Atkinson et
al. (2005), Brown, Neft & LaJambe (2008) state
upon researches that training time stereotypes of
sportsmen can have an influence on daily
performanceof
sportsmen.
Knowledge
about
existence of training time stereotypes can
significantly help in planning and organizing of
training units and creating of microcycles because it
is possible to prepare an organism ahead fordesired
loading from time aspect. Generally we respect
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health aspect with adequate loading of organism of
soccer players and sportsmen and we prepare
specifically an organismfor desired loading. It is
necessary to mention limits of realized research
too.High
non-homogeneity
of
intraindividual
performance of some players can be considered as
the first limit, what is clear from high values of
standard deviations of average performance from
two weeks. The second limit is low number of
players in the group.The next limit is the fact that
measurements were realized only during two
microcycles. We tried to work with possibilities
which observed soccer team offered us in their
content and time schedule. We do not recommend
doing measurements during two and more weeks
in sequence in such researches according to our
experience. The reason is monotony of tests and
possible loss of motivation and concentration of
measured players. Measurements were not
realized on Saturday, Sunday and Monday on the
ground of limited content and time schedule.Both
weeks on Saturday were planned for preparation
games and we did not want to disturb
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concentration of players with measurements.
Players had a day off on Monday and Sunday.
Presented study regarding given limits can be an
inspiration for realization of similar researches and
next verification of variations of movement
abilities but also skills and internal physiological
parameters during the week.
Conclusion
Jump abilities are limiting movement preconditions
of individual high-qualityplaying performance of the
soccer player.The results of the study have shown
differences in performanceof the group during the
week (microcycle). Time factor can play an
important role in planning and realization of sport
training. Good timing of training load from the point
of view of days in the week can help to prepare
organism of the soccer player(sportsman) for
required performance. Presented study can be an
inspiration for head and condition coaches of
soccer teams, but also for people who are
interested in problems of sport chronobiology.
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VARIATIONS OF JUMP ABILITIES IN YOUNG SOCCER PLAYERS
IN PREPARATORY MICROCYCLES
Sažetak
The aim of the study was to compare performance confronted on jump abilities during these days of the
week (Tuesday, Wednesday, Thursday andFriday) in the group of young soccer players (n = 10; age =
14.2±0.2 years; height = 169.8±10.9 cm; weight = 55.6±10.2 kg) in microcycles of preparation period of
I. competition year 2007/2008. Performance during single days was measured with a test – standing broad
jump. Criterion of performance evaluation was distance–the length of standing broad jump with accuracy
1cm. Friedman test was used for determination of significance of differences in period under consideration.
Nemenyi post-hoc test was used for determination of significance of differences in performance between
single days. Statistical significance of differences in the study was determined at standardly used level α =
0.05 with software IBM® SPSS® Statistics V19 and R Project. Friedman test has shown significant
differences during period under consideration (Χ2 (3) = 13.701,p < 0.05, Kendall´s W = 0.23, effect size
weak). Nemenyi post-hoc test has shown significant differences between Wednesday and Thursday, and
Wednesday and Friday (p < 0.05). There were no significant differences between other days (p > 0.05).
Keywords: length of jump, condition training, microcycle, preparation period
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Abstract

Morphological space as only one segment of the anthropological area of man is very often the subject of
analysis, when one wants to determine the state of somatic status of a particular population. Very often in
studies is the student population and is under the scrutiny of monitoring, in terms of growth and
development, and possible changes in certain periods of life. In a sample of 209 high school pupils
(Gymnasium and Tourist technicians), male, age 15-19±0.5 years from Pale, by applying transversal method
of research the diagnosing of basic anthropometric characteristics has been conducted, in the function of
determining the changes, the differences of somatic changes, in pupils from grades I to IV. Anthropometric
characteristics were presented with the following variables: Body height is expressed in cm, Body weight,
expressed in kg, and Body-mass index (BMI), expressed in kg/m². Data were analyzed by basic statistics and
module T-test for large independent samples with bi-directional testing. The results showed that pupils differ
significantly from I to IV class defining a considerable heterogeneity of the population. In analyzing the data,
using the T-test, numerical indicators have been obtained that significantly explain the differences between
the pupils I and II; I and grade III and in all three measured parameters (p<0.05; p<0.01; p<0.001), while
the differences between pupils of I and the IV grade have been recorded only in Body weight and BMI
(p<0,05). Based on the obtained results, it can be said with certainty that the process of growth and
development of the student population is heterogeneous as expected, and that it is the consequence of a
number of endogenously-exogenous factors during maturation of the individual.
Key words: growth and development, variability, differences, anthropometric characteristics, pupils
Introduction
One of the most important health problems in
today's society is obesity. In the last few years
there have been
a significant increase in the
prevalence of excessive nutrition and obesity in
many countries (WHO, 2000). In the world today
there are about 350 million people that are obese
and more than 1 billion with excessive weight. The
World Health Organization (WHO) considers that
overweight and obesity is one of the 10 leading risk
factors that lead to coronary heart disease, stroke,
diabetes and many forms of cancer (IvčevićUhernik, Music & Milanovic, 2009; Pavlica, 2011).
According to the Institute for Health Protection of
Serbia (2005), more than half of the adult
population in Serbia (54%) had a problem with
excessive nourishment, where 36.7% are with
excessive eating disorders, and 17.3% are obese
(Pavlica, 2011). Worst of all is that obesity has a
large negative impact on children. Even 13-14% of
children in the US are defined as obese, while in
England is 10-17%. Realized research on obesity in
2001, which included six countries (Brazil, United
Kingdom, Hong Kong, Netherlands, Singapore and
the United States) have confirmed that children
aged 4-11 have obesity rate of 2-3%. Between
1984 and 1994, the number of obese children has
risen to 50% (Jebb, Rennie, & Cole, 2003).
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As the best method to prevent and stop this rapid
growth of obesity is a combination of regular
physical exercise and a balanced diet (Al-Nakeeb,
Duncan, Lyons, et al., 2007). Planinšec, & Fošnarič,
(2009) conducted a survey with the aim of
analyzing the weight and overweight of children in
Slovenia based on body mass index (BMI) and
triceps skinfold (TSF). Included are 5,613 children
aged 6 to 12 years. The results showed that 18.3%
of boys and 18.5% of girls are overweight and
6.5% of boys and 6.7% of girls are obese. The
correlation between BMI and TSF in boys (r =
0.785) and girls (r = 0.783), are almost identical.
Body weight has a lower correlation with TSF in
boys (r = 0.691) and girls (r = 0.631). It has been
shown that there is a significant difference (p
<0.001) in the TSF according to body weight.
Booth, Chey, Wake, et al. (2003) analyzed the
determination of changes in the prevalence of
overweight and obesity among young Australians
(aged 7-15 years), 1969-1985. ended with 1997.
Data from 5 independent population surveys were
analyzed: Australian Youth Fitness Survey, 1969,
Australian Health and Fitness Survey, 1985 South
Australian Schools Fitness and Physical Activity
Survey, 1997, New South Wales Schools Fitness
and Physical Activity Survey, 1997 and Health
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young Victorians study 1997). The results showed
that in the period 1985 to 1997, the prevalence of
overweight and obese people has increased by 6070%, obesity 2-4 times, and the combination of the
body weight and obesity was doubled. The findings
were consistent for both genders. For the period
1969 to 1985 there were no changes in the
prevalence of overweight and obesity in girls, but
the boys prevalence of overweight increased by
35% (prevalence of obesity has tripled), and the
prevalence of overweight and obesity combined
increased by 60%. Studies of some authors in
addition to monitoring of physical dimensions also
follow the trend of development of motor skills.
The results of the six-year tracking of about 300
Swedish adolescents (between 10 and 16 years in
2001 and 2007) have shown that there are no
differences in BMI at sixteen year olds. Low values
of aerobic capacity and high BMI at age 10 years
predicts obesity at age 16. There was no difference
in the prevalence of overweight plus obesity
between 2001 and 2007 samples. As a conclusion it
is stated that normal weight and good aerobic
capacity in 10 year olds reduce the risk of elevated
BMI in relation to 16-year olds (Ekblom et al.
2009). Diagnostics of state of the anthropometric
characteristics is often the subject of research on
the basis of which one gains a real insight into the
current state of defined population and the possible
negative trends of growth and development over a
certain period of time (Sorensen, Smolander,
Louhevaara, et al., 2000; Dopsaj, Milosevic,
Vuckovic et al., 2005). Certain studies have
investigated the problem of athletes and their
parameters of anthropological status. In a study
conducted in Turkey (Pelin, Kürkçüoglu, Özener, et
al. 2009), the 153 men who have varying levels of
physical activity, BMI values were as follows:
American
football
players
27,76±5,18kg/m²,
volleyball players 24,49±2,90kg/m², basketball
players
24.70±2,65kg/m²,
football
players
23,37±2,78kg/m², and for students who do not
exercise regularly 23,42±3,62kg/m²). It was found
that their percentage values of subcutaneous
adipose tissue were different with respect to gender
and sport they practise. Sınırkavak, Dal, &
Cetinkaya, (2004) got the values of subcutaneous
adipose tissue in men students of physical
education and sport from 11.80±0.55%. In a
survey conducted by Akın, Özdere, Drain, et al.
2004 in five different sports, including 100 male
athletes, the values of subcutaneous adipose tissue
were as follows: 13.06% wrestling, football 15.1%,
18.2% weightlifting, handball 20.8% and 16.8%
taekwondo. This is significant, although there are
numerous evaluation studies of physical fitness
according to the anthropometric characteristics,
however, there are not many studies on the bodily
proportions for good physical condition. Part of the
research with the handball players have confirmed
that they have broad shoulders, narrow hips and
middle chest circumference, and the football
players have long body and narrow hips (Çakıroğlu,
Uluca, Cigala, et al., 2002; Cikmazi, Taşkinalp,
Uluca, et al, 2005).
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In conclusion, in participants of this research was
found to have a normal body mass index, RPI, WHR
and fat percentage value. Also, in addition to the
active athletes the subject of research of some
authors is the pupil and the student population,
that are also
in
the stage of growth and
development. Kurt, Çatikkaş, & Atalag, (2011)
conducted a survey in order to determine the
physical proportions of Turkish students of physical
education and sport. The study comprised 258 men
who exercise on a recreational level, age (22.40 ±
2.75 years), body height (178.67 ± 9,43cm) and
body weight (73.44 ± 13,64kg). They are
evaluated in BMI, RPI, WHR, body fat percentage,
index Cormique, Monourier index, Acromio-iliac
index, Martine index, Biacromial index and hip
index. Although on the obtained results the
subjects showed a normal health in terms of BMI,
WHR and percentage of body fat, they also showed
a thicker central part of the body, narrow upper
body and narrow hips. Vadasova & Balogova (2012)
in a study presented the somatic profile and
functional fitness of female students of the Faculty
of Physical Education and Sports University of
Presevo, age 19.5±0.9 years. Basic anthropometric
parameters (body height, weight, BMI and percent
body fat in the body) were measured. For the
assessment of functional capacity, maximal oxygen
consumption spiroergometry was applied.
Analysis of the results showed that according to the
percentage of fat, female students occupy the
upper zone which is recommended for athletic
population, and despite the greater volume of
physical activity, their average value of functional
indicators are at the level of the standard
population. Budakov, Bokan, Rakic, et al. (2012)
are using an anonymous questionnaire conducted
a survey among 800 students of the University of
Novi Sad, aged 20 to 24 years, equally represented
gender structure in order to determine the
nutritional status and physical activity of students.
Older
students
had
average
higher
BMI
(Mean=24.49) than younger (Mean= 23.36), as
opposed to female students where younger have a
somewhat higher BMI (Mean=20.49) than older
(Mean=20,37). Overweight
and obese students
were 29%, while 15.5% of female students were
malnourished. Physically active were 56.4% of
students.
Older students were more physically active, 60.1%
compared to the younger, 49.9% (p<.01). In was
determined a sedentary lifestyle, 52.1% of students
were spending more than two hours a day with TV
and computer. As conclusion is that students are
more inclined to obesity, female to malnutrition.
Sedentary lifestyle is also present in a high
percentage, more in final year students. In a study
(Dopsaj, Milosevic, Vuckovic, et al. 2006) have
been established also classification criteria for the
assessment of body mass index among students.
The sample included 311 of female students of
Police Academy, aged 19 to 24 years, with the aim
of diagnosing BMI as the primary measure for
assessing physical and nutritional status.
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The results showed that the average value of the
BMI tested sample of female students is
21.59±2,29kg/m², and the results range from
16.20 to 29,24kg/m². What is with statistically
significance evident, is that already during the
study 4.50% of the female students population
belongs to the category having a value of BMI in
the range of 26.38 to 29,24kg/m², or by all
applicable medical standards (or consensus)
belongs to the category of obese (mean degree of
obesity) females, or category of individuals with
inadequate ie. professionally unacceptable physical
status. What is surprising is that in the category of
undernourished
has
11.58%
(BMI
below
19,1kg/m²), and anorexic category has even
1.61% of tested population of female students (BMI
below 17.5 kg/m²). Eisenmann & Malina (2002) in
the United States conducted a survey in order to
examine the secular changes in maximal oxygen
consumption (VO²max) of girls and boys using
available data from the 20th century. Data (mean
values) were divided by decades into three age
groups: 6-12, 13-15, 16-18 years for boys, 6-11,
12-14, and 15 and 18 years for girls. The results
showed that the absolute and relative oxygen
consumption remained relatively stable among
boys and girls. In adolescent girls, particularly
those aged 15 and older, VO²max consumption is
reduced by about 20% during the last few decades.
Available data showed that aerobic endurance is
not reduced in young people in the United States,
except in female adolescents over the last few
decades. Applying transversal research methods,
Jankovic, Koropanovski, Vuckovic, et al. 2008 on a
sample of 353 students, the Criminal Police
Academy (CPA), of both sexes, from Belgrade have
made the diagnosis of basic anthropometric
characteristics in function of year of study. The
results showed that in the students during their
studies came to a statistically significant change of
trend, the increase of TM as basic measure for
assessment of body voluminosity (1.20 kg per
year of study) as well as in BMI, ie. nutritional
status (0,42kg/m² per year of study). In relation to
female students, the results showed that during the
study KPA came to a statistically significant trend
change, in reduction in BMI, ie. nutritional status
(- 0.56kg/m² per year of study). Problem of
analysis of anthropological characteristics of
students of the Faculty of Sport and Physical
Education in Novi Sad have researched
Srdić,
Dimitrić, & Obradovic, 2009. On the basis of the
values of measured anthropometric parameters
(body height, body weight, skinfold thickness, body
circumferences
and
diameters)
have
been
estimated level of nutritional status, body
composition and somatotype. Average height of
boys was 181.46±5.53 cm, while the girls were
high on average 166.86±5.93 cm. The average
value of body mass index was within normal limits.
The largest number of respondents of both sexes
had normal weight, 6.06% of girls were
underweight, while 9.09% of girls and 28.09% boys
had excess body weight. In 4.49% of boys
excessive body weight was caused by enlarged lean
mass.
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Overweight body mass with increased fat mass
had 19.10% of boys and 6.06% girls. The average
fat mass was 18.01±3.57% for males and
26.68±6.03% in girls. Muscle mass accounted for
an average of 42.77±7.57% of total body weight in
boys and 36.76±2.99% of body weight in girls. In
relation to the somatotype, the largest number of
respondents of both genders was mesomorphicendomorph. Similar research was conducted on a
sample of 180 students of physical education and
sport, with aim to determine the trend of changes
of anthropometric characteristics of the four
generations of students (Pavlovic, Raković, and
Pupiš, 2014). The results showed that in the
students during the four year period, there was a
statistically significant trend changes that were
confirmed by differences and also defined the
considerable heterogeneity of the students.
Results statistically significantly explain the
differences on the level of significance (p<0.01) for
body height, body mass and body mass index.
Taking into account previous studies that treated
similar issues of anthropological status, in other
populations, the main objective of this research is
to determine the trend of possible changes and
differences of anthropometric characteristics of
secondary school pupils.
Methods
The sample
The sample population consisted of students from
secondary schools (Gymnasium and Tourist
technicians) from Pale, male, age 15-19 ± 0.5
years. The survey includes pupils from first to
fourth grade (grade I, n = 57), (II grade, n = 58),
(III grade, n = 47), (IV grade, n = 47) for a total of
209 pupils.
The sample of variables
To estimate the morphological status were
measured three variables: body height (height),
body mass, (weight) Body Mass Index (BMI)
according to Heyward & Stolarczyk, 1996). To
obtain relevant results, by which can be determined
the trend of changes of the morphological status of
pupils on the basis of which the responses were
obtained, Basic statistical procedures were applied,
a in terms of determining the differences an
analysis was performed using the t-test for large
independent samples. Measurements were carried
out in March-April 2014. All pupils voluntarily
participated in the study.
Results and discussion
Table 1 presents the basic statistical parameters of
anthropometric measures of studied sample of
pupils. For each variable were calculated relevant
central and dispersion parameters. After examining
the value of the arithmetic means and standard
deviations in all measures there is considerable
heterogeneity
of
anthropometric
measures.
Differences do exist and are mainly related to all
three measures of morphological status.
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When it comes to body height, it is evident that the
pupils of the third grade are at least homogeneous
(SD=10.35cm) in body mass pupils of class IV
(SD=10,77kg) and in values of BMI pupils of grade
II
(SD=2,58kg/m²).
As
most
homogenous
generation of pupils by body height is the
generation of the first grade (SD=8,11cm), then
grade two (SD=8,69cm), and fourth-grade pupils
(SD = 9,07 cm). Per body weight, the highest
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homogeneity of results is manifested in pupils of
second grade (SD=9,62kg), slightly lower in firstgrade pupils (SD=10,10kg), and the lowest among
pupils of third grade (SD=10,64kg). When it comes
to BMI as the most homogenous group were pupils
of grade III (SD=1,83kg/m²), then first grade
(SD=2,10kg /m²), slightly less homogeneous pupils
in fourth grade (SD= 2,52kg/m²) and the least
homogeneous second grades (SD=2,58kg/m²).

Table 1 Basic statistical parameters of pupils

I class (n=57)
II class (n=58)
III class (n=47)
IV class (n=47)
Total pupils

Body height (cm)
Body weight (kg)
BMI (kg/m²)
Mean±SD
Min
Max
Mean±SD
Min
Max
Mean±SD
Min
171,51± 8,11
153,00 193,00 58,54±10,10
39,00
87,00
19,77±2,10
16,66
176,52± 8,69
160,00 200,00 65,17± 9,62
45,00
87,00
20,87±2,58
14,86
175,94±10,35
158,00 199,00 64,19±10,64
50,00
93,00
20,62±1,83
17,63
174,23± 9,07
160,00 195,00 63,43±10,77
46,00
93,00
20,86±2,52
16,14
174,55± 9,05
157,75 196,75 62,83±10,28
45,00
90,00
20,53±2,25
16,32
Mean (average value); SD (standard deviation); Min (minimal result); Max (maximal result)

Max
26,26
27,99
26,03
28,67
27,23

Table 2 The differences between pupils using the T-test
Body weight
BMI
(kg)
T-test
p-level
(kg/cm²)
T-test
p-level
Mean±SD
Mean±SD
171,51± 8,11
58,54±10,10
19,77±2,10
-2,14 0,0018**
-3,18
0,0005***
-1,92
0,0137*
176,52± 8,69
65,17± 9,62
20,87±2,58
171,51± 8,11
58,54±10,10
19,77±2,10
-1,35
0,0161*
-2,92
0,0066**
-1,42
0,0319*
175,94±10,35
64,19±10,64
20,62±1,83
171,51± 8,11
58,54±10,10
19,77±2,10
-1,11
0,1097
-2,61
0,0189*
-1,81
0,0179*
174,23± 9,07
63,43±10,77
20,86±2,52
176,52± 8,69
65,17± 9,62
20,87±2,58
-1,23
0,7556
,878
0,6217
,665
0,5769
175,94±10,35
64,19±10,64
20,62±1,83
176,52± 8,69
65,17± 9,62
20,87±2,58
,234
0,1909
,912
0,3844
,767
0,9841
174,23± 9,07
63,43±10,77
20,86±2,52
175,94±10,35
64,19±10,64
20,62±1,83
,341
0,3965
,734
0,7315
-,226
0,5986
174,23± 9,07
63,43±10,77
20,86±2,52
Mean (average value); SD (standard deviation); Min (minimal result); Max (maximal result); T-test;
p- level significance (p<0.05*; p<0.01**; p<0.001***)
Body height
Mean±SD

1.
2.
1.
3.
1.
4.
2.
3.
2.
4.
3.
4.

Ttest

p-level

By analyzing the differences of body weight, a
statistically significant difference was obtained
between the first and second grade (T=-3.18***),
the first and third grades (T=-2.92**) and the first
and fourth grades (T=-2.61*).

Figure 1 Mean values of anthropometric measures
for school years
To display any quantitative differences in the
morphological status of pupils, presented arithmetic
means were analyzed by t-test module for large
independent samples, and tested on the level
(p<0.01). By using T-test, a total of four
generations of pupils who have represented the
high school population, were recorded statistically
significant differences (Table 2).

Figure 2 Mean morphologic measures (I-IV class)
The greatest weight had generation of pupils of
second grade (Mean = 65.17 ± 9,62kg) in the
range between minimum and maximum result of
42kg. Slightly lower average body mass defined the
generation
of
third
grade
pupils
(Mean=64.19±10,64kg)
ranging
from
43kg,
generation of fourth grade (Mean=63.43±10,77kg).
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As a generation that, on average, had the lowest
body mass is generation of first grades with
values of 58.54±10,10kg and range of 48kg. Based
on the presented values of body mass it can be
concluded that the generation of second grade
pupils, was the most homogenous in terms of body
mass (SD=9,62kg). In terms of height were also
achieved
statistically
significant
differences
between pupils but only between the first and
second grades (T=-2.14**) and the first and third
grades (T=-1.35*). Pupils of first grades showed
the highest homogeneity with the smallest mean
value (Mean=171.51±8,11cm) and range from
40cm. Other three generations (II, III, IV grades)
are characterized by heterogeneity of height with a
range of results from 40-45cm. As the highest by
growth
were
pupils
of
second
grades
(Mean=176,52cm). The same observation can be
made for the mean BMI that is representative of
the body-mass index kg/m² in which are also
observed
statistically
significant
differences
(p<0.05) between the pupils of first and second
grades (T=-1.92*), the first and third grades (T= 1.42*), the first and fourth grades (T= -1.81*).
The best homogeneity defined the third grade
pupils with a mean BMI (Mean=20.62 ±
1,83kg/m²) ranged from below the limit 17.63 to
26.03kg/m². The greatest value of BMI was
recorded in the generation of second grades
(Mean=20.87 ± 2,58kg/m²), which also represents
the highest BMI of all generations, where the
minimum
score
is
(BMI=14,86kg/m²)
and
maximum (BMI=27,99kg/m²). Almost identical
mean BMI had fourth-grades pupils (Mean =
20,86kg/m²).
Observing the morphological profile of pupils by
grades (Figure 1) it can be concluded that pupils in
second grades were on average of the highest by
height 176,52cm, the highest body mass 65,17kg
and maximum
BMI=20.87kg/m².
Based on
cumulative analysis of mean values of four
generations of pupils from grades I-IV it can be
concluded that the mean body height amounted to
(Height=174,55cm), body mass (Weight=62,83kg)
and Body Mass Index (BMI=20,53kg/m²) (Figure
2). Existing differences in the morphological status
between pupils are expected and they are the
result of turbulent psychosomatic changes of
pupils. Very often the increase of parameters
(AMAS, BMI) leads to disruption of the health of
the population. That these findings are justified
tells us the data from VHO in 2006 when they
conducted a broad research of the International
Health Organization (WHO), which included 22
countries, including 18,152 students (male: 8,115,
female: 10,037). The following values of BMI were
obtained: Belgium 22,1kg/m², England 22,7kg/m²,
France 21,9kg/m², Germany 22,8kg/m², the US
24,3kg/m²,
Bulgaria
23,1kg/m²,
Greece
23,1kg/m², Italy 22,1kg/m² (Wardle et al. 2006).
If we compare the results of this study with the
results of previous studies it can be concluded that
the pupils are below the average of European
countries. Comparing with the research of Dopsaj
et al. (2006); Peline et al. (2009), Budakova et al.
62

Acta Kinesiologica 9 (2015) 1: 58‐65

(2012), Vadasova & Balogova (2012) Pavlovic et al.
(2013) the students from Pale had lower values of
BMI, as expected, and it is a good indicator that
they are still in some middle average of the same
or similar populations. The average should be less
because here is about the pupils who are still in the
stage of growth and development, when as a
negative phenomenon, comes to an abrupt
increment of certain morphological characteristics.
However, when looking at the differences between
generations within four years, then we may also
indicate at the negative factors related to the
accelerated trend of growth and development of the
student population. Here came to the expression of
an abrupt trend towards the growth and
development of the pupils of second grades that
were
shown
to be as
the highest and the
heaviest. The question is why is this so?
It is known that on the nutritional status and BMI
also has influence the age (Kuczmarski, Carroll,
Flegal, et al., 1997; Nysom, et al., 2001;
Jakovljevic, et al. 2005), but this is a relatively
young population. The answer can be explained as
follows.
In fact, today it is mainly lived in
conditions of accelerated pace, poor quality and
unhealthy diet, reduced or lack of movement, in
one word hipokinetic lifestyle. The consequences of
hypokinesia are numerous, and most related to
various diseases of the cardiovascular system, the
respiratory system, and the occurrence of diabetes.
In addition, it can be mentioned also the uneven
growth and development of the individual who
leads to the negative trend of development of
individual anthropometric characteristics including
the physical status of the individual (body height,
weight and BMI). Somatic type of man can be
determined by genetic factors, nutrition, socioeconomic conditions, age, sex, etc., that can have
the possibility and provide valuable information
about
modern
societies
for
researchers
(Huntsmann, 2005; Muñoz-Cachón, et al. 2007).
Increased BMI, WHR and RPI are just some of the
indicators of the disease, so it became the custom
that high values of stated criteria in modern
societies are present, so it is surprising to see an
increase in these values in athletes or pupils.
The study of Joyce & Hecth (2005) has found that
¼ of US football players ¼ are with the second
degree of obesity. When it comes to body height of
our pupils it has been noticed the trend of small
oscillations, with a smaller decline in height in the
generation of third and fourth grades in relation to
the first and second grades (Table 1). Some studies
have confirmed that the body height can be
potentially independent risk factor for the
development of over-nutrition and obesity (Pavlica,
2011). Kimura, 2005 conducted a research on the
secular trend of faster growth of the Japanese. The
obtained results show that the height of the entire
population in this century has increased (except in
time of war) and to a lesser extent body mass.
Results Ekblom, et al. (2009) showed a connection
of physical inactivity (low values of aerobic
capacity) with prediction of obesity in old age.
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Negative correlation of insufficient activity with
functional skills in study confirmed Dyrstad, et al.
(2005). Butler, et al. (2004) conducted a survey
among 54 female freshmen students to examine
the efficacy of diet, physical activity and weight
changes associated with commuting from home to
college lasting for 5 months. The results showed
that, even though the calorie intake is significantly
reduced, the increase of parameters of body weight
can be attributed to a significant reduction in the
overall physical activity. Comparing our results with
the results of Kurt et al. (2011) it can be concluded
that students are on average of less body height,
body weight and BMI value in relation to the
Turkish students. However, there are individual
cases that are above the permitted limits in all
generations of students, where BMI values exceed
the limit of 25kg/m². Increased percentage value of
body fat students obtained Sınırkavak, et al.
2004, which is an indicator of increased BMI values
and reduced physical activity, although it is a
relatively young and '' healthy '' population. The
research of Sorensen et al. 2005 explored the trend
of morphological changes of the police female
population where they have found an increasing
trend of individual measures of the morphological
status. Similar results to this study obtained
Jankovic, et al. (2008). Changes in trend growth,
body weight and BMI in pupils were evident but it
was not possible to determine with certainty the
cause of such changes, particularly in men who
have had an increase in weight and nutritional
status in general, as opposed to girls who have
shown considerable malnutrition. The research of
Dopsaj, et al. (2006) with the aim of diagnosing
BMI as the primary measure for assessing physical
status and nutritional status showed that the
average BMI of the tested sample of female student
was 21.59±2.29kg/m², and the results range from
16.20 to 29,24kg /m². What is with the statistical
significance evidented, is that already during the
study 4.50% of the female population belongs to
the category of respondents having a value of BMI
in the range of 26.38 to 29.24kg/m², or by all
applicable medical standards (or consensus)
belongs to the category of obese (mean degree of
obesity) females, or category of individuals with
inadequate ie. professionally unacceptable physical
status. What is surprising is that in the category of
undernourished
has
11.58%
(BMI
below
19,1kg/m²), and in the category of anorexic 1.61%
of tested population of female students (BMI below
17,5kg/m²). If we take into account that it is a
well-selected population for this occupational profile
then these data are unexpected and alarming, and
it is necessary to look for the cause of this
situation. Something different results compared to
the current research were obtained in studies
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Krsmanovic, et al. (1997) and Srdić, et al. (2009).
On somewhat older population was identified only
increase in average body weight, and BMI in
relation to our sample, while the body height is
almost even. Earlier stated studies have shown that
the pupil and the student population are in the
turbulent phase of psychosomatic changes that are
usually
manifested
in
heterogeneity
of
anthropometric characteristics (in this case Body
Height = 174,55cm; Body Weight = 62,83kg; BMI
=2 0,53kg/m²). The heterogeneity is primarily
reflected in the values of body weight, or BMI,
where in isolated cases was reported increased
malnutrition or obesity. The results generally
showed relatively good anthropometric profile of
pupils with individual variations when it comes to
BMI. This increased value should be a warning that
this is a disruption of normal growth and
development. Based on the research results it can
not be said with certainty what the consequence of
the established trend of increasing voluminosity
and body (mal) nutrition status of pupils, which
should be determined in future studies. However,
the premise and the key to everything is just a
physical activity with a balanced diet.
Conclusion
The survey was conducted on a sample of 209 high
school pupils, male gender, chronological age 1519±0.5years, with a view to determining the trend
of changes and anthropometric characteristics, four
generations of pupils from grades I to IV. The
results showed that in pupils came to a statistically
significant trend of changes that were confirmed by
differences and also defined the considerable
heterogeneity of the student population. Results
statistically significantly explain the differences
between the pupils of grades I and II in the
measures, Body height (T=-2.14**), Body weight
(T=-3.18***) and BMI (T=-1.92*); between pupils
grades I and III in measures, Body height (T= 1.35*), body weight (T=-2.92**) and BMI (T=1.42*); between pupils of the first and the fourth
grade in measures of Body weight (T=-2.61*) and
BMI (T=-1.81*), while in other relations between
the pupils showed no statistically significant
differences. Based on the results of research it can
be confirmed with certainty that the process of
growth and development of the population of
secondary school pupils is heterogeneous, variable,
and in the process of changes and that is the result
of numerous endogenous (heritage) and exogenous
factors (living conditions, nutrition, exercise, etc.)
Such phenomena are evident in the earlier studies
mentioned in this paper and are mainly a result of
reduced physical activity, unbalanced diet and
conditions of 'modern' way of life.
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TREND PROMJENA ANTROPOMETRIJSKIH KARAKTERISTIKA UČENIKA STARIJA ŠKOLSKA DJECA
Sažetak

Morfološka prostor kao samo jedan segment antropološkog prostora čovjeka vrlo često predmet analize,
kada se želi utvrditi stanje somatske statusa određene populacije. Vrlo često u studijama je studentska
populacija te je pod povećalom praćenja, u smislu rasta i razvoja, te mogućim promjenama u određenim
razdobljima života. U uzorku od 209 učenika srednjih škola (gimnazija i turistički tehničari), muški, dobne
15-19 ± 0,5 godina od Palama, primjenom poprečnog metodu istraživanja je provedeno dijagnosticiranje
osnovnih antropometrijskih karakteristika, u funkciji utvrđivanja promjene , razlike u somatskim
promjenama, u učenicima iz razreda I. do IV. Antropometrijska obilježja su predstavljene sa sljedećim
varijablama: visina tijela izražena u cm, tjelesne mase, izraženo u kg, a indeks tjelesne mase (BMI), izražena
u kg / m². Podaci su analizirani osnovne statistike i modula T-testom za velike nezavisne uzorke s
dvosmjerno testiranje. Rezultati su pokazali da učenici znatno razlikuju od I. do IV klase definira znatan
heterogenost populacije. U analizi podataka, primjenom t-test, brojčani pokazatelji dobiveni su koji značajno
objašnjavaju razlike između učenika I i II; I i stupanj III i sva tri mjerene parametre (p <0,05; p <0,01; p
<0,001), dok su razlike između učenika I. i IV razred su zabilježene samo u tjelesne težine i BMI (p <0,05 ).
Na temelju dobivenih rezultata može se reći sa sigurnošću da je proces rasta i razvoja studentske populacije
je heterogena očekivano, a to je posljedica niza endogeno-egzogenih čimbenika tijekom sazrijevanja
pojedinca.
Ključne riječi: rast i razvoj, varijabinost, razlike, morfološke značajke, učenici
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Original scientific paper
Abstract
In consideration of efficiency of result achievements the most successful decathlon world 'score of different
levels and ages determined the presence of a specific and different predictive contribution discipline
decathlon total pointing score. A comparative analysis of the dominant predictor had found that disciplines
whose outcome depends more on the technical efficiency performance than the level of training of basic
motor abilities are the key determinant of the success of his score in the decathlon. It is emphasized in
discipline in pole vault and then javelin, discus throw and run the 110m hurdles.
Key words: athletics, decathlon, scores, results, top level
Introduction
The scientific problem solving improves a number
of different physical abilities to describe one of the
greatest philosophical ideas of our time, which is
defined by the Danish physicist Bohr Niehls, as the
principle
of
subsidiarity,
or
replenishment
(synergism - cooperation of different factors in the
same process when it achieves greater effect than
the sum of inputs). Under this principle, the
physical-motor characteristics and habits should be
seen as complementary to each other as equally
important and inseparable components of motor
functions, only observed together, fully describe the
ontological nature of motor activity athletes
(Zhelyaskov, 2003). This methodical definition of
universality, integrity and complexity of the
structure of the training process is clearly
illustrated in event athletic discipline decathlon for
men. When considering the possibility of maximum
manifestation of event potential it is necessary to
take into account the heterogeneous and also
contingent variability structure interrelationships of
disciplines contained in the decathlon in terms of
the multiplicity of factors that are conditioned
because they are complex relations interrelation of
motor quality and skills both within one discipline,
and among the qualities manifested in the order
given discipline. For sport practice is necessary to
determine
which
are
the
most
important
determinants of success in achieving a results of
maximum event potential. Therefore, it is more
categorical approach to research is suitable for
determining the extent of unity and evolution of the
decisive factors determining the success of the
decathlon during their sports experience. The
purpose is to make visible those features motor
assembly quality that as a special form of
development, each outgrow in an effort to
maximize synergy apparent.
Objective and methods
This study aims to determine which disciplines and
which sets a structural discipline decathlon largely
explain the total credit value of at the most
successful decathlon world different age and quality
categories.
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For this purpose was conducted a hierarchical
multiple regression analysis, with the criterion
variable representing the total number of points (UBOD), while the predictor variables allocated to
structural
relatedness
introduced
into
the
regression equation in three sets (running, jumping
and throwing). The order of introduction was
chosen based on the size relationship of criteria
variable, and therefore expect a larger share of the
total variance of these predictors with the criterion
than that which can be explained by introducing the
following sets of variables to smaller correlation
coefficients. Respondents made up the most
successful decathlon Junior categories (N = 100) ,
the senior category (N = 350) and the most
successful world decathlon all the time (All time),
taken from the statistical yearbook of the
International Association of Athletics Federations
(IAAF), edition 2010 / 2011th year. Interpretation
of the results is partly hampered because the
predictive analysis carried out on the values of the
results that have been standardized by the current
IAAF scoring system gymnasts for which many
authors have said that they do not have the same
weight of assessment (Hesse, 2004; Wang, 2007).
When "All time" of the decathlon is further
aggravating the presence of the application of
different methods of valorisation due to frequent
revision of the scoring table in their development
period (Cox and Dunn, 2002).
Results
Knowledge about which variables and the structural
sets of variables explain the extent to which total,
evaluated the result on points (U-BOD) is shown in
Table 1 summary results of the regression analysis
of the three groups observed decathlon. Results of
the most successful decathlon junior show that the
predictor set of variables jumping discipline
decathlon has extremely high significance in the
prediction of the total sum of the results (∆R2corr
= 607). The analysis of individual contributions can
be seen that the inclusion criterion in the regression
equation satisfy all the variables at the highest
level as significant (t = ,000), of which variable
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pole vault has the highest predictive value (MOTβ =
439) and long jump (DAL: β = ,408). The second
set of predictor variables racing discipline has a
very small share in the explanation of the variance,
only 9.2% (∆R2corr =, 092), although the overall
show a significant contribution (Sig. F =, 000). The
analysis of partial contributions, the criteria of
inclusion in the equation satisfy the only variable
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running 100m (β = -.164) and 1500m (β = -.138)
and a lower level of significance p = 0.05. The third
set of throwing disciplines explained the remaining
30% of the variance of the criterion variable. The
values of the partial contributions are uniform and
at the highest level of significance, and are noted
for their discipline, javelin and discus throw
(β=.282).

Table 1 Regression analyses of total sum of dechatlon disciplines best dechatlones on world rang list in
2010./2011.
Blok

Model Sum.
R=,779
R2=,607
∆R2corr =,607

ANOVA
df=3
F=49,45
Sig.,000

β
T
Sig. T
,304
4,36
,000
,439
1.
6,82
,000
,408
5,82
,000
-,164
-2,23
,028
R=,836
df=7
JUNIORI
-,062
-,81
,420
2.
R2=,700
F=30,59
-,138
-2,11
,038
2
∆R corr =,092
Sig=,000
-,139
-1,96
,053
,224
105,50
,000
R=,1,00
df=10
3.
R2=,1,00
F=35786,56
,282
140,77
,000
∆R2corr =,300
Sig=,000
,282
141,39
,000
-,212
-3,60
,000
R =,573
df=4
2
400m
-,022
-,36
,720
1.
R =,328
F=42,08
1500m
-,226
-4,47
,000
∆R2corr =,328
Sig.,000
110PRE
-,400
-8,00
,000
KUG
,251
7,60
,000
R =,899
df=7
SENIORI
2.
R2 =,808
F=205,03
DISK
,299
9,50
,000
∆R2corr =,480
Sig=,000
KOP
,388
14,77
,000
VIS
,236
191,49
,000
R=,1,00
df=10
3.
R2=,1,00
F=73753,14
MOT
,297
248,32
,000
∆R2corr =,192
Sig=,000
DAL
,246
185,21
,000
100m
-,372
-2,65
,010
R=,585
df=4
400m
-,121
-1,03
,306
1.
R2=,342
F=8,45
2
1500m
-,086
-,71
,479
∆R corr =,342
Sig.,000
110PRE
-,253
-2,02
,047
KUG
,315
3,33
,001
R=,812
df=7
ALL TIME
2.
R2=,659
F=17,14
DISK
,184
1,91
,061
2
∆R corr =,317
Sig=,000
KOP
,397
5,07
,000
VIS
,395
139,83
,000
R=,1,00
df=10
2
MOT
,491
3.
R =,1,00
F=17313,57
156,56
,000
∆R2corr =,340
Sig=,000
DAL
,452
166,64
,000
R – koeficijent multiple korelacije; R² - koeficijent multiple determinacije; R²corr – korigirani koeficijent multiple determinacije; β–
standardizirani regresijski koeficijent;T – T test; Sig T – significance of T test

Discussion and conclusion
Summing the results of obtained regression models
can be noticed the coincidence of regression
structures of two decathlon senior age groups,
different from each other in the level of 'score
achievements. In addition to achieve the same
criterion introduction sets of variables in the
equation and similar contributions to the total
variance, and have almost the same dominant
predictors. Opposite them, Junior decathlon
categories show a slightly different structure view
of disciplines that best explain the obtained final
scoring record. If we consider the logic of discipline
resulting high predictive value for the total scoring
record of all observed groups decathlon, it is
understandable that she is in part a manifestation
of the dynamic, kinematic and motor characteristics
that are synergistically manifested in their
manifestation.
By
extracted
representative
predictor set discipline gains the knowledge of the
wider context of decathlon nature structure One
general feature of which is that the success of

Varijabla
VIS
MOT
DAL
100m
400m
1500m
110PRE
KUG
DISK
KOP
100m

Project result in the decathlon, on the one hand
depends on the possession of natural resources and
the level of preparedness of basic motor abilities,
on the other hand on the level of efficiency of their
performance
and
the
level
of
technical
preparedness. In fact, with the exception of the
role of sprint discipline in which manifests the
typical cyclical locomotor speed with the inherent
coefficient above 0.90, and where the possibility of
improving the training has been reduced to the fact
that certain techniques applied move with the
available individual rates and the physical
constitution of each individual (Pistotnik, 2003).
This leads to the next application in the
development of potential of decathlon relating to
technical efficiency. Most disciplines in decathlon
area has a complex and mutually different
movement structures with a pronounced technical
and coordination requirements and the good part of
the training process should be separated for
training movement and commitment to the
formation of dynamic stereotypes.
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In doing so, emphasizes discipline pole vault, which
represents the entire technical-motor preparedness
of decathlones given that contains a structure of
movement that requires quality sprinting, jumping
and throwing skills with additional requirements
specific
spatio-temporal
orientation
through
interaction
jumper
Sprit
(Arampatzis
and
Brüggemann, 1998 ). Discipline running the 110m
hurdles also represents the complexity of the
structure of performance which, in addition to
possessing the potential speed and technical
efficiency, there is an important prerequisite that
refers to a certain height of the body and the
vertical impulse and reflex senior position OCT
(Wilson et al., 2004). Discipline long jump which is
to a greater or lesser extent, emerging as the
dominant predictor decathlon success at all three
levels of decathlon development, confirms earlier
findings about generally the best predictor of
speed, explosive quality individual. On the other
hand, established by persistent presence disciplines
javelin throw and then throw the disc in a
representative set of predictors most successful
decathlon gets more complete performance of the
entire concept of nature decathlon. The decathlon is
one of the open-type sports which means that in its
structure
has a
changing
situation.
Since
decathlone program takes place in two consecutiveday occasions, tasks are changing from moment to
moment due to the variable and unpredictable
environmental conditions. This refers mainly to the
manipulation devices crucial for the realization of
throwing disciplines. Kinematic characteristics of
these disciplines are such that the value of the
result (the length of the shot), significantly affect
the speed and direction of wind, temperature and
air pressure, which in certain circumstances could
adversely affect the final result, but also can affect
the (aerodynamic) a resulting gain of 5-7 meters
(Zatciorsky, 2000). Therefore, in determining the
real level of manifested motor efficiency of these
disciplines can safely conclude the more so as the
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results observed in this study decathlon achieved in
various competitions. Furthermore, in such a
dynamic situation demands, undoubtedly the
decathlon forced constant adjustment, with the
increased cognitive load through the constant
perception changes, rapid response and decisionmaking. This statement is largely related to
decathlon juniors who have shown a difference in
the structure of disciplines that contribute the most
to his score of efficiency versus older decathlon. It
is significant that their dominant predictor set of
jumping discipline has features of mutual kinship in
manifestations of motor dimensions but markedly
different in structure execution. This is explained as
a result of the intense dynamics of the progressive
development of motor potential adoption of motor
skills and the formation of stereotypes of
movement, which is within the junior age, subject
to frequent changes and focused more on the
development of speed-strong quality (Qada, 1991;
Kabitsis et al., 1992; Jeřábek, 2003). One can
therefore conclude that the achievement of results
in the decathlon at the decathlon different 'score
levels and ages present specific and different
predictive contribution discipline decathlon total
pointing imminent, and that disciplines which
require greater technical readiness and efficiency
during the manifestation are the key to success.
Those differences are primarily related to junior age
category compared to decathlon seniors where it
was found that the highest level of results achieved
through a balanced contribution to the discipline by
branches of athletics. Discipline pole vault is the
most important determinant of the result efficiency
and then spears throwing, disc throw and run the
110m hurdles. These findings coincide with
previous study that is determined that speed and
explosive power of the most important skills in the
decathlon, and that the highest scoring results are
achieved in the "natural" events and smaller in
technically complex (Etcheverry, 1995; Knocked,
2003).
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DOPRINOS DISCIPLINA DESETOBOJA UKUPNOM BODOVNOM REZULTATU
U ODNOSU NA UZRAST I REZULTATSKU RAZINU DESETOBOJACA
Sažetak
Pri sagledavanjuefikasnosti rezultatskih ostvarenja najuspješnijih desetobojaca svijeta različitog rezultatskog
nivoa i uzrasta, utvrđena je prisutnost specifičnog i različitogprediktivnogdoprinosa disciplina desetoboja
ukupnom bodovnom rezultatu.Usporednom analizom dominantnih prediktora utvrđeno je da discipline čiji
rezultat više ovisi o tehničkoj efikasnosti izvođenja nego o razini utreniranosti bazičnih motoričkih
sposobnosti, predstavljaju presudne odrednice rezultatske uspješnosti u desetoboju. Pri tome je istaknuta
disciplina skok s motkom a potom bacanje koplja, bacanje diska i trčanje 110m s preponama.
Ključne riječi: atletika, desetoboj, bodovi, resultati, vrhunska razina
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COMPARATIVE ANALYSIS OF MOTOR AND SPECIFIC MOTOR ABILITIES BETWEEN
HANDBALL PLAYERS AND NON-ATHLETES IN THE CADET AGE FROM MONTENEGRO
Aldijana Muratović, Jovica Petković, Danilo Bojanić and Ivan Vasiljević
Faculty for Sport and Physical Education, Nikšić, Montenegro
Original scientific paper

Abstract
The research was conducted in order to determine the differences in motor and motor-specific area of the
Montenegrin youth of cadet age (14 ± 6months; 15 ± 6months). In this study a sample of 250 respondents
was included, of which 200 boys who are not involved in organized training process and 50 handball players
who are involved in organized handball training. Motor area was treated with twenty-one (21) hypothetical
variables that cover the area of: segment speed, flexibility, explosive leg strength, explosive power of arms
and shoulders, repetitive strength, coordination and balance. In the area of specific motor skills five (5)
variables that hypothetically cover the area were applied: shooting precision, the ability of handling the ball,
running speed in slalom, speed and keeping the ball and speed without the ball. Based on the results of
determining the difference by t-test and discriminant analysis, we conclude that the handball players
generally have better motor and specific-motor skills compared to students who are not actively involved in
any form of physical activity in addition to regular physical education. Also, derived result points out that
fourteen years old handball players have better results for a greater number of variables compared to fifteen
years old non-handball players.
Key words: motor space, specific motor skills, athletes, students, cadets, t-test, discriminant analysis
Introduction
Handball is alternately high-intense contact team
sport which requires a combination of aerobic and
anaerobic endurance, for performeing sequence of
coordinated and complex motor activity (Chelly et
al. , 2011). Modern top handball requires a high
level of motoric structures, in order to address
certain specific tasks that arise in the course of the
game, during the defense stage and offense stage.
For players to be able to accomplish the
requirements of the modern game of handball, they
are expected to accomplish absolutely the greatest
achievements in technical-tactical and physical
preparedness. Handball is a sport that gained
prominent place in Montenegro since the beginning
of the interest in modern sports, both for the men's
and women's competition (Muratovic, 2014). This
work represents first detail research in Montenegro,
with the aim to conclude is there a statistically
significant difference in general and specific motor
area of the Montenegro’s youth of cadet age
between handball players that are actively included
into the training process and students that are not
actively included in the handball training. Children
population of today, age of fourteen and fifteen
years who are students of final classes of the
reformed nine year duration elementary school, is
massively included in handball training, which tells
us that this sport is widespread and popular in our
country (Bjelica, Georgiev and Muratovic, 2012).
Previous research conducted in order to analyze the
difference between handball players of different
ages and from different ranks of competition
(Vuleta, Milanovic and Nikolic, 2012; competition
have better results compared to handball players
from lower ranks, which is explained by the
dynamics of their growth and development. Also,
based on the previous research, the results of
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seniors generally show superior results compared
to the cadet age, but not for all variables (Vuleta,
et al., 1999). One direction of the research about
handball is determination of the fitness of male and
female handball players, and the special problem is
precisely analyses o differences between handball
players of different age categories (Milanovic,
Vuleta and Tomasevic, 2013).
Methods
The total sample consisted of 250 subjects divided
into four groups. The first group consisted of 100
handball players aged 14 years ± 6months; The
second group consisted of 100 handball players
aged 15 years ± 6months; The third group consists
of 25 students aged 14 ± 6months; The fourth
group consists of 25 students aged 15 years ±
6months. Handball players are from handball clubs
the "Sailor 7" from Bar and "Zeppelin" from
Podgorica, while students (non-athletes) are from
the final grade of reformed nine years duration
elementary schools in Podgorica and Niksic. Motor
area was estimated with 21 variables: To estimate
the frequency of movements: 1. Hand taping
(TAPRUK); 2. Foot taping (TAPNOG); 3. Foot taping
of the wall (TAPNOZ); For the assessment of
flexibility: 4. Straddle bend(PRERAS); 5. Deep
forward bend on the bench (DUBPRKL); 6. Bat
contortion (ISKPAL); For the assessment of
explosive leg strength: 7. long jump from the spot
(SKUDMJ); 8. High jump from the spot (SKUVMJ);
9. Running 20m-high start (SPR20M); To estimate
the explosive force of arms and shoulders: 10.
Throwing the handball ball from the straddle sitting
position (BARUKL); 11. Throwing basketball ball of
the breast from sitting on a chair (BAKOŠL); 12.
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Throwing medicine ball from lying on the back
(BAMEDL); To estimate the repetitive force: 13:
Lifting the torso in 30 sec (PODT30S); 14. Pushups
from the ground (SKLNTL); 15. Pull-ups from
hanging on the shaft (ZGVNVR); For the evaluation
of coordination: 16. Eight with bending (OSMSAG);
17. Agility in the air (OKRZRA); 18 Steps to the
side (KORSTR); To estimate the balance: 19.
Standing on two legs, lengthwise, on the bench for
balance, with eyes open (S2NUKL); 20. Standing
on two legs, transversely, on the bench for balance,
with eyes closed (S2NPKL); 21. Standing on one
leg, lengthwise, on the bench for balance, with eyes
closed (S1NUKL). For the area-specific motor skills
5 variables were applied: 1. The accuracy from the
jump shot from 9m (PRSKŠ9M); 2. Ability to throw
and catch the balls rejected from the wall
(SPBHLOZ); 3. Slalom in the space between 6-9 m
(SSL 6-9m); 4. Speed of keeping the ball within the
square (BVLUKV); 5. Movement within the triangle
with basic defensive attitude (KRUTROS). Within
the manifest space comparative statistics was
applied: t-test for arithmetic mean between small
and large independent samples, while in the latent
space correlation analysis (DISKRA) was applied to
determine which variables contribute to a
statistically significant difference in combinations
between two or more groups of respondents.
Results
Table 1. T-test between means of 14 and 15-yearplayers (G_1 and G_2), general and specific motor
Varijable Mean G_1 Mean G_2
t-value
df
p
TAPRUK
36,88
32,20
4,22
48
0,00
TAPNOG
21,64
22,16
-0,55
48
0,59
TAPNOZ
22,84
21,68
1,67
48
0,10
PRERAS
55,92
55,20
0,25
48
0,80
DUBPRKL
44,24
46,20
-0,92
48
0,36
ISKPAL
81,12
76,04
1,05
48
0,30
SKUDMJ
2,13
2,02
2,05
48
0,05
SKUVMJ
44,00
38,68
3,04
48
0,00
SPR20M
3,98
3,85
1,20
48
0,24
BARUKL
17,82
18,60
-0,69
48
0,50
BAKOŠL
9,19
9,25
-0,09
48
0,93
BAMEDL
10,30
10,20
0,12
48
0,90
PODT30S
23,80
24,56
-0,70
48
0,49
SKLNTL
19,88
20,72
-0,32
48
0,75
ZGVNVR
5,04
4,52
0,53
48
0,60
OSMSAG
18,87
19,65
-2,27
48
0,03
OKRZRA
4,51
4,93
-1,75
48
0,09
KORSTR
9,88
10,47
-2,84
48
0,01
S2NUKL
5,82
4,94
0,38
48
0,70
S2NPKL
3,79
2,09
4,23
48
0,00
S1NUKL
10,20
2,43
2,56
48
0,01
PRSKŠ9M
5,24
5,24
0,00
48
1,00
SPBHLOZ
20,56
20,48
0,07
48
0,94
SSL 6–9M
12,43
14,94
-7,61
48
0,00
BVLUKV
6,37
6,80
-2,71
48
0,01
KRUTROS
6,99
8,19
-5,94
48
0,00
Mean t-value, df - Degree of freedom, p -Level of significance

To determine the significance of differences
between mean values of handball players aged 14
and 15 years, t-test was used for small
independent samples, while statistically significant
was treated at the level of 0.05 (5%) (Table 1).
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According to the results between the treated
groups of respondents, a statistically significant
difference was found in 10 of the 26 variables
applied. Certain differences are identified in the
other 15 variables between the two groups that
were not statistically significant, while in the
variable for accuracy of the jump shot from 9 m
(PRSKŠ9M) the same values of arithmetic means
for both groups were determined. Respondents
from the group of handball players aged 14 years
(G_1) achieved significantly better results than the
group of handball players aged 15 years (G_2) in a
total of 10 variables: hand tapping (TAPRUK), long
jump from the spot (SKUDMJ), high jump from the
spot (SKUVMJ ), eight with bending (OSMSAG),
side steps (KORSTR), standing on two legs,
transversely, on the bench for balance, with eyes
closed (S2NPKL), standing on one leg, lengthwise,
on the bench for balance, with eyes closed
(S1NUKL), slalom in the space between 6-9 m (SSL
6-9m), speed of keeping the ball within the square
(BVLUKV) and movement within the triangle with
basic defensive attitude (KRUTROS). Respondents
from the group of handball players aged 15 years
(G_2) did not achieve statistically significantly
better results than the group of handball players
aged 14 years (G_1) for any (not one) variable.
For the other variables in which there was no
statistically significant difference, handball players
aged 14 years (G_1) had better results than the
group of handball players aged 15 years (G_2) in
the eight variables: foot tapping (TAPNOG), foot
tapping on the wall (TAPNOZ), straddle bend
(PRERAS), throwing a medicine ball from lying on
the back (BAMEDL), pull-ups from the high on the
shaft (ZGVNVR), agility in the air (OKRZRA),
standing on two legs, lengthwise, on the bench for
balance, with eyes open (S2NUKL) and ability of
throwing and catching balls rejected from the wall
(SPBHLOZ). Respondents from the group handball
players aged 15 years (G_2) had better results
than the group handball players aged 14 years
(G_1) for 7 variables: deep forward bend on the
bench (DUBPRKL), bat contortion (ISKPAL), running
20 m - high start (SPR20M), throwing the handball
ball from the straddle sitting position from the
ground (BARUKL), throwing basketball ball from the
chest from sitting on a chair (BAKOŠL),lifting torso
in 30 sec (PODT30S) and pushups on the floor
(SKLNTL). To determine the significance of
differences between means of the non-athletes
aged 14 and 15 years, t-test was used for big
independent samples, while statistically significant
difference was treated at the level of 0.05 (5%)
(Table 2). According to the obtained results (Table
2) between the treated groups of respondents, a
statistically significant difference was found in 7 of
the 26 variables applied. Certain differences are
identified in the other 19 variables between the two
groups that were not statistically significant.
Respondents from the group of 14 years old nonathletes (G_3) achieved significantly better results
than the group of 15 years old non-athletes (G_4)
for slalom in the space between 6-9 m (SSL 6-9m)
variable.
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Table 2. T-test between means of 14 & 15-year
non-athletes (G_3 & G_4) general and specific
motor skills
Varijable
TAPRUK
TAPNOG
TAPNOZ
PRERAS
DUBPRKL
ISKPAL
SKUDMJ
SKUVMJ
SPR20M
BARUKL
BAKOŠL
BAMEDL
PODT30S
SKLNTL
ZGVNVR
OSMSAG
OKRZRA
KORSTR
S2NUKL
S2NPKL
S1NUKL
PRSKŠ9M
SPBHLOZ
SSL 6–9M
BVLUKV
KRUTROS

Mean G_3 Mean G_4 t-value
32,09
31,24
1,62
20,88
21,49
-1,35
20,91
21,01
-0,24
46,93
45,15
1,29
41,29
40,29
0,95
71,21
74,81
-1,69
1,96
1,99
-1,01
33,13
35,87
-2,98
3,86
3,76
1,97
12,60
12,76
-0,34
8,57
8,44
0,66
8,91
8,78
0,51
23,94
23,80
0,22
17,17
15,84
1,01
3,53
2,61
1,91
19,60
19,00
1,49
5,17
5,23
-0,46
10,45
10,77
-1,47
3,64
5,01
-1,48
2,67
3,19
-2,06
2,21
3,73
-3,47
1,55
1,71
-0,73
18,67
18,41
0,52
14,30
15,00
-3,81
7,70
7,21
3,10
8,89
8,22
5,47

df
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198
198

p
0,11
0,18
0,81
0,20
0,34
0,09
0,32
0,00
0,05
0,73
0,51
0,61
0,83
0,31
0,06
0,14
0,64
0,14
0,14
0,04
0,00
0,46
0,60
0,00
0,00
0,00

Respondents from the group of 15 years old nonathletes (G_4) achieved significantly better results
than the group of 14 years old non-athletes (G_3)
for 6 variables: high jump from the spot (SKUVMJ),
running 20 m - high start (SPR20M), standing on
two legs, transversely, on the bench for balance,
with eyes closed (S2NPKL), standing on one leg,
lengthwise, on the bench for balance, with eyes
closed (S1NUKL), speed of keeping the ball within
square (BVLUKV), and movement within the
triangle with basic defense paragraph (KRUTROS).
The other variables in which there was no
statistically significant difference, 14 years old nonathletes
(G_3) achieved better results than a
group of 15 years old non-athletes (G_4) for 12
variables: hand tapping (TAPRUK), straddle bend
(PRERAS),
deep
forward
bend
on
bench
(DUBPRKL), bat contortion (ISKPAL), throwing
basketball ball from the chest from sitting on a
chair (BAKOŠL), throwing a medicine ball from
lying on the back (BAMEDL), lifting torso in 30 sec
(PODT30S), push-ups on the ground (SKLNTL) pullups from the high on the shaft (ZGVNVR), agility in
the air (OKRZRA), side steps (KORSTR) and the
ability to throw and catch the balls rejected from
the wall (SPBHLOZ). Respondents from the group
of 15 years old non-athletes (G_4) achieved
significantly better results than the group of 14
years old non-athletes (G_3) for 7 variables: foot
tapping (TAPNOG), foot tapping on the wall
(TAPNOZ), long jump (SKUDMJ), throwing the
handball ball from the straddle sitting position from
the ground (BARUKL), eight with bending
(OSMSAG), standing on two legs, lengthwise, on
the bench for balance, with eyes open (S2NUKL)
and precision from a jump shot from 9 m
(PRSKŠ9M).
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Table 3. Discriminant analysis - motor skills, 14 and
15 years, handball players and non-athletes
(groups 1, 2, 3 and 4)
Eigenvalue
1,03
0,26
0,19

Canonicl
R
0,71
0,45
0,40

Wilks'
Lambda
0,33
0,67
0,84

ChiSqr.
263,21
96,00
42,00

df
63
40
19

plevel
0,00
0,00
0,00

The discriminant analysis examined the differences
in motor tests between handball players and nonathletes aged 14 and 15 years. According to Table
3, three significant canonical value (characteristic
roots) were isolated between the four treatment
groups of handball players and non-athletes at the
level of 0.00.
Table 4. Structure of the discriminant function of
motor tests, between 14 and 15 years, handball
players and non-athletes (groups 1, 2, 3 and 4)
Varijable
TAPRUK
TAPNOG
TAPNOZ
PRERAS
DUBPRKL
ISKPAL
SKUDMJ
SKUVMJ
SPR20M
BARUKL
BAKOŠL
BAMEDL
PODT30S
SKLNTL
ZGVNVR
OSMSAG
OKRZRA
KORSTR
S2NUKL
S2NPKL
S1NUKL

Root 1
0,37
0,08
0,20
0,35
0,19
0,17
0,23
0,48
0,13
0,57
0,15
0,25
0,01
0,14
0,18
-0,04
-0,21
-0,14
0,08
0,10
0,35

Root 2
-0,21
0,09
-0,03
0,30
0,31
-0,07
-0,09
-0,11
0,01
0,56
0,16
0,20
0,10
0,19
0,15
0,17
0,01
0,02
-0,05
-0,46
-0,44

Root 3
0,41
-0,20
0,03
0,20
0,10
-0,17
-0,06
-0,28
0,33
-0,05
0,08
0,08
0,01
0,13
0,29
0,18
-0,14
-0,29
-0,17
-0,15
-0,06

Table 4 shows the three isolated discriminant
functions for handball players and non-athletes
aged 14 and 15 years. According to the obtained
values, pronounced discrimination for the first
function is defined in variables: hand tapping
(TAPRUK), straddle bend (PRERAS), high jump from
the spot (SKUVMJ), throwing the handball ball
from the straddle sitting position from the ground
(BARUKL) and standing on one leg, lengthwise on
the bench for balance, with eyes closed (S1NUKL);
pronounced discrimination with other functions is
determined in variables: straddle bend straddle
(PRERAS), deep forward bend on the bench
(DUBPRKL), throwing the handball ball from the
straddle sitting position from the ground (BARUKL),
standing on two legs, transversely on the bench
for balance, with eyes closed (S2NPKL) and
standing on one leg, lengthwise on the bench for
balance, with eyes closed (S1NUKL); pronounced
discrimination at the third function was found in
variables: hand tapping (TAPRUK) and running 20
m - high start (SPR20M). Projections of other
variables are below the established value (0.30)
and we can’t conclude if they contribute
significantly to the discrimination between groups.
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Table 5. Centroids of the groups for motor tests
between 14 and 15 years old, handball players and
non-athletes (groups 1, 2, 3 and 4)
Group
G_1
G_2
G_3
G_4

Root1
2,66
1,06
-0,60
-0,33

Root2
-0,62
1,38
0,05
-0,24

Root3
0,29
-0,26
0,47
-0,47

Table 6. Discriminant analysis - specifically-motor
tests for 14 and 15 years old, handball players and
non-athletes (groups 1, 2, 3 and 4)
Eigenvalue
1,00
0,28
0,15

Canonicl
R
0,71
0,47
0,37

Wilks'
Lambda
0,34
0,68
0,87

ChiSqr.
265,09
96,10
35,10

df
15
8
3

plevel
0,00
0,00
0,00

The discriminant analysis examined the differences
in specific-motor tests between handball players
and non-athletes aged 14 and 15 years. According
to Table 6 three significant canonical value
(characteristic roots) were isolated between the
four treatment groups of handball players and nonathletes, at the level of 0.00.
Table 7. Structure of the discriminant function for
specific-motor tests, between 14 and 15 years old,
handball players and non-athletes (groups 1, 2, 3
and 4)
Varijable
PRSKŠ9M
SPBHLOZ
SSL 6–9M
BVLUKV
KRUTROS

Root 1
0,77
0,21
-0,36
-0,39
-0,59

Root 2
-0,11
0,04
-0,89
0,19
0,10

in variables: the precision of a jump shot from 9 m
(PRSKŠ9M) and movement in the triangle with
basic defensive attitude (KRUTROS).
Table 8. Group centroid of specific-motor tests
between 14 and 15 years old, handball players and
non-athletes of continental regions (groups 1, 2, 3
and 4)
Group

From the table 5 which shows the centroids,
maximum centroid values in the first function are
G_1, G_2, G_4, and least - G_3. The sequence of
the second function is: G_2, G_3, G_4 and G_1.
For
The
third
function
sequence
toward
achievements is G_3, G_1, G_2 and G_4.

Root 3
0,60
0,23
0,10
0,24
0,78

Table 7 shows the three statistically significant
discriminant functions for men and non-athletes
aged 14 and 15 years. According to their values
more pronounced discrimination in the first function
exists in 4 out of 5 treated variables. A statistically
significant discrimination between the treatment
groups was observed in variables: the precision of a
jump shot from 9 m (PRSKŠ9M), slalom in the
space between 6-9 m (SSL 6-9m), speed of
keeping the ball within the square (BVLUKV) and
movement within the triangle with basic defence
attitude (KRUTROS).
More expressed discrimination in the second
function is observed in variables - slalom in the
space
between
6-9m
(SSL
6-9m),
while
pronounced discrimination in third position is seen
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G_1
G_2
G_3
G_4

Root1

Root2

Root3

2,44
1,31
-0,69
-0,25

0,78
-0,85
0,44
-0,42

-0,34
0,84
0,22
-0,35

In Table 8, which shows the centroids, maximum
value centroids for the first function are G_1, G_2,
G_4, and least - G_3. For the second function, the
sequence is: G_1, G_3, G_4 and G_2. The third
function has the sequence toward achievements of
G_2, G_3, G_1 and G_4.
Discussion and conclusion
Based on the results obtained using the t-test
between fourteen and fifteen years old handball
players, we come to the conclusion that the
fourteen years old handball players achieved better
results in a number of variables, but not in all.
These results may partly agree with previous
research which aimed to establish the existence of
differences between different ages of the handball
players (Vuleta, Milanovic and Jukic, 1999; Vuleta,
Prelcec and Gruic, 2004).
Therefore this can be justified by the fact that
children of certain age are developing by different
dynamics, ie. speed of the growth of bone system,
muscle, organ systems is different from degree to
degree, and this development is largely dictated by
their physiological and motor skills (Tudor, 2005).
Also, the results can be explained by the training
process for young handball players (14 ± 6months)
where may prevail other factors such as
motivation, which is a very important domain of
psychological preparation of athletes, all in order to
obtain the slots and desire for the corresponding
position in his team. Research (Vuleta et al., 1999)
found differences between handball cadet and
senior players, where the results show that the
cadets had in some tests the same or similar
results as seniors, and that in one test were even
superior compared to seniors.
By analyses of results obtained between handball
players and non-athletes, we come to the
conclusion that the handball players generally
achieved significantly better results than nonathletes. These results are fully consistent with
previous research (Delia, Simenc and Vuleta,
1995). The results indicate that the systematic
engagement in handball training can improve the
general and specific-motor abilities of young
athletes.
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KOMPARATIVNA ANALIZA MOTORIČKIH I SPECIFIČNO MOTORIČKIH SPOSOBNOSTI
IZMEĐU RUKOMETAŠA I NESPORTAŠA U KADETSKOM UZRASTU CRNE GORE
Sažetak
Istraživanje je provedeno s ciljem utvrđivanja razlika u motoričkom i specifično-motoričkom prostoru
crnogorske omladine kadetskog uzrasta (14±6mjeseci; 15±6mjeseci). U ovom istraživanju obuhvaćen je
uzorak od ukupno 120 ispitanika, od kojih je 60 dječaka koji nisu organizirano uključeni u trenažni proces i
60 rukometaša koji su organizirano uključeni u rukometni trening. Motorički prostor je tretiran sa dvadeset
jednom (21) varijablom koje hipotetski pokrivaju područje: segmentarne brzine, fleksibilnosti, eksplozivne
snage nogu, eksplozivne snage ruku i ramenog pojasa, repetitivne snage, koordinacije i ravnoteže. U
prostoru specifično-motoričkih sposobnosti primijenjeno je pet (5) varijabli koje hipotetski pokrivaju
područje: preciznost šutiranja, sposobnost baratanja s loptom, brzina trčanja u slalomu, brzina vođenja lopte
i brzina kretanja bez lopte. Na temelju dobivenih rezultata utvrđivanja razlika t-testom i diskriminativnom
analizom zaključujemo da su rukometaši generalno s boljim motoričkim i specifično-motoričkim
sposobnostima od učenika koji nisu aktivno uključeni u bilo koji oblik fizičke aktivnosti osim redovite nastave
tjelesnog vježbanja. Također, dobiveni rezultati ukazuju da su četrnaestogodišnji rukometaši postigli bolje
rezultate u većem broju varijabli u odnosu na rukometaše uzrasta petnaest godina.
Ključne riječi: motorika, specifično-motoričke sposobnosti, sportaši, učenici, kadeti, t-test, diskriminacija
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RISK FACTORS FOR DEVELOPING CHRONIC INTERVERTEBRAL DISK
DEGENERATION AND CHRONIC NECK PAIN
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Abstract
Men and women equally experienced a similar degree of chronic pain. Analysis of the results show that there
is no significant difference in the level of chronic neck pain due to the age of the respondents. Regarding the
impact of body mass index on the degree of chronic pain, the resulting analysis showed that the differences
between patients with normal and excessive degree index in chronic pain are not statistically significant.
Expression of chronic neck pain were equally represented among smokers and non-smokers. None of
respondents practiced exercise activities including weightlifting. There was not large enough number of
respondents to statisstically compare differences among groups in domain of education level. Anyway,
researches should be continued.
Key words: education, degeneration, cervical vertebra, chronic neck pain
Introduction
The modern sedentary lifestyle, long-hour work at
the computer, long car rides, and physical inactivity
are just some of the factors that encourage
mechanical disorders of the cervical spine
structures and result in the appearance of painful
conditions. In all these positions head is tilted
forward and this strains the back of the neck where
the muscles, tendons, joint ligament, small joints
and discs are located. Also, causes of pain in the
cervical spine can be sudden movements and
generally poor posture (Adams et al., 2000; Pećina,
2000) 2). Cervical spine consists of seven vertebrae
that are interconnected with intervertebral discs,
articular surfaces of the vertebrae themselves and
ligaments and muscles. In the structure of the
cervical spine key location have functional units
called vertebral dynamic segments. This segment
consists of units of two adjacent vertebrae,
intervertebral
disc,
intervertebral
joints,
intervertebral apertures (which pass through the
blood vessels and nerves), transverse and spinous
processus, spinal canal and ligaments, tendons,
connective tissue and paravertebral muscles. The
anatomy of the cervical spine has some specific
provisions relating to the structure of the first two
vertebrae, the atlas and the axis. The transverse
extensions of these vertebrae are split into two
lumps from which nerves pass, and through the
opennings in these extensions undergo blood
vessels. Intervertebral disc is a complex joint that
is macroscopically divided into at least three
components: 1. The nucleus pulposus, centrally
located, gelatinous and homogeneous mass;
Second
anulus
fibrosus
which
consists
of
concentrically arranged layers of the collagen fibers
within which is located the anulus; Third
cartilaginous surfaces separating anulus and
nucleus of the adjacent vertebral bodies (KrmpotićNemanjić & Marušić, 2000). Any change in the
structure of one of these components can
compromise the function of the intervertebral disc.
In time, the nucleus becomes more compact and

firmer with loss of liquid component, and within the
annulus fissures and ruptures may occur (Pećina,
2001; Hoenen-Clavert et al., 2007; Karchevsky et
al., 2005; Bogduk, 2012). Extensive degenerative
changes with time lead to ankylosis of the dynamic
segment that can be a cause of pain in the neck
(Adams et al., 2000; Karchevsky et al., 2005;
Peterson et al., 2007). Chronic neck pain lately
indicates an increase in prevalence in the general
population. Magnetic resonance imaging (MRI) is
crucial in discovering the cause of pain in the neck.
MRI has enabled a better understanding the
biomechanics of the complete spine. Biomechanics
of the cervical spine, taking into account the effect
of force on the nucleus pulposus of the
intervertebral disc is as follows; flexion the body to
the back, nucleus pulposus also moves backward
and in flexion of body forward, nucleus pulposus
also
moves
forward.
When
bending
counterclockwise, nucleus pulposus can not be
moved and high contact pressure on the fibrous
rings is creeated, which can cause rupture of the
fibrous ring, and it may be the cause of disc
prolapse. Over time, these loads accumulate and
induce degenerative changes in intervertebral discs.
Studies have proved that the position which most
strains on the entire spine is sitting with mild
anteflexion. This is largely correlated to posture
when reading, writing or working on the computer
(Bogduk & Mercer, 2000). At the same time MRI
shows
us
today
lesions,
pathological
and
physiological changes (Weidenbaum et al., 1992).
Korean researchers have recently undergone MRI
research on asymptomatic subjects to detect the
frequency of MRI changes before the onset of
clinical symptoms (Lee et al., 2013). Chronic neck
pain occurs according to research in Iran among
recent graduates dentists and dental students with
the prevalence of 41.8%. The cause is considered
to be a long duration of studies and hard practical
work that requires longterm standing (Movahhed et
al., 2013).
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In the past various methods for classification and
diagnosis of degenerative intervertebral discs were
used. By this we mean various atlases of MRI
images, more or less detailed classification and
other instruments. But no classification or method
did not set a standard or excluded option of
mistakes by reader of MRI findings (Jarosz et al.,
1997; Raininko et al., 1995; Brant-Zawadzki et al.,
1995; Griffiths et al., 1997). But Pfirmann and his
colleagues published a 2001 MRI classification of
degenerative intervertebral discs of the lumbar
spine (Pfirmann et al., 2001; Zhou et al., 2013).
For Oswestry questionnaire assesses the limitations
in daily activities of patients suffering from chronic
pain in the neck. It contains ten questions in the
following areas: severity of pain, personal care,
lifting, reading, headaches, concentration, work,
driving, sleeping and recreation. Replies dedicating
points in such a way that the first response values
zero points, while each subsequent answer values
one more point. Final sum of points means that we
can get next results; from zero to four points, the
patient is not limited due to pain; five to fourteen
points there is a mild limitation; from fifteen to
twenty-four points there is moderate limitations;
from twenty-five to thirty-four there is a serious
limitation; over thirty-five points there is a total
limitation and disability due to pain in the neck
(Wheeler et al., 1999; Kara & Arda, 2013; Pillastrini
et al., 2009; Simmons et al., 1996). Patients report
that the pain is usually more pronounced in the
morning, spreading from neck to shoulders, arms
or head, there are headaches and altered curvature
of the spine, prolonged sitting or driving the car
increase symptoms. Chronic pain in the neck and
degenerative changes of intervertebral discs of the
cervical spine can be defined as part of the
condition that in English literature is called "DDD",
which stands for degenerative disc disease. The
condition affects young adults and middle-aged
people who are active and otherwise good health.
Smokers have a higher risk, also certain
professions and hereditary component cannot be
excluded and some experts input weightlifting in
the fitness gyms in the risk factors (Simmons et al.,
1996).
Problem and aim
Previous studies, according to the available
literature, show a small number of research related
to the incidence of degenerative intervertebral discs
of the cervical spine depending on the level of
education. Research aim is to determine the
influence of the level of education as a risk factor in
the frequency of the appearance of degenerative
changes of intervertebral discs and chronic neck
pain. Also we want to determine are smoking,
overweight or weightlifting signifficant risk factors
for the appearance of degenerative changes of
intervertebral discs and chronic neck pain.
Methods
The study will be included patients referred for
magnetic resonance imaging (MRI) of the cervical
spine.
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Exclusion criteria from the study are tumors,
trauma, autoimmune and inflammatory diseases.
The research will be conducted at the Department
of Radiology. MRI searches will be carried out on
the unit for the magnetic resonance of the 3.0 T
(Siemens, Skyrim, Erlangen, Germany) using the
coil for head and neck (Head and Neck coil). The
study will include at least 10 respondents with
tertiary education, level VII. / 1 and more. The
control group will be 10 respondents with
completed secondary education, degrees III. to V.
Assessment of the degree of degeneration of the
intervertebral discs will be made by Pfirman
classification. Assessment of chronic neck pain will
be made using the Oswestry questionnaire. All
participants will be familiar with the purpose and
method of research. Prior to joining study the
patients will fill out a questionnaire and informed
consent form. The first part of the questionnaire is
validated Oswestry questionnaire to assess chronic
neck pain. The second part of the questionnaire
includes questions that will give us the sociodemographic patient data (gender, age, height,
weight, level of education, duration of education
after high school, occupation, data on cigarette
smoking and exercise that involves lifting weights).
Designed questionnaires participants will be fill out
voluntarily with the help of collaborators and
researchers.
Research hypothesis
In patients with higher level of education,
degenerative changes of intervertebral discs of the
cervical spine are more frequently developed, and
they more frequently suffer from chronic neck pain.
Scientific contribution
Due to the works on this topic are rare, scientific
contribution is seen in the determination of the
impact of education level as risk factor in the
degenerative changes of intervertebral discs and
chronic neck pain. In the literature, the impact of
education level as a risk factor is mentioned rarely,
and is almost entirely unexplored. This reflects the
ability of this study to contribute to science.
Professional contribution
Study can be useful for two reasons. First, it can be
a tutorial for getting started in usage of Pfirmans
classification for assessing the degeneration of
intervertebral discs in everyday radiological
practice, which has not been the case in the
University Clinical Hospital Mostar (SKB Mostar).
And secondly, the introduction of this classification
can be useful in clinical application with specialists
in neurology, neurosurgery, orthopedics and sports
medicine as it gives a detailed insight into the real
situation of the patient.
Respondents
In the study sample participated in 5 men (25%)
and 15 women (75%). The age range was 16-65
years old (Mdn = 52; Q1-Q3 = 41.50 to 58.50).
Given the age of the respondents they were divided
into two groups: young adulthood (up to 50 years)
and older adulthood (over 50 years).
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Young adult group had 8 respondents (40%; Mdn
= 36.50; Qy-Q3 = 26 to 47.50), and older age
group had 12 respondents (60%; Mdn = 58; Q1-Q3
= 52.50 to 59 , 50). Among the tested respondents
9 of them (45%) were normal weight (normal body
mass index), while 11 of them
(55%) were
overweight. As for smoking, 14 respondents (70%)
belonged to the group of non-smokers, and 6
repondents (30%) group of smokers. None of
respondents practiced exercise activities including
weightlifting. We have also concluded that there is
not large enough bumber of respondents to
statisstically compare differences in domain of
education level.
Statistical data processing
In data analysis, symmetry of the examined
variables (gender, age, BMI, smoker / non-smoker,
and pain in the neck) was tested by KolmogorovSmirnov test. The resulting distribution of the
results significantly deviated from normal (p <0.05)
for which it was not justified use of parametric
statistical methods. Since the distribution was
significantly deviated from the normal display of
mean values and a measure of dispersion using the
median and lower dispersion (25%) and upper
(75%) quartile. For statistical analysis of the data
obtained a computer program StatSoft, Inc.
(2004). STATISTICA (data analysis software
system), version 7. www. statsoft.com was used.
Results
Analysis of the results was tested considering
degree of chronic neck pain. A roughly equal
percentage of respondents with moderate and
severe degree of chronic neck pain was established
(Table 1).
Table 1 Expression of chronic neck pain – total
Degree of chronic neck pain
Moderate symptoms (mild pain)
Severe symptoms (severe pain)

n
10
10

%
50
50

By using the chi-square test differences between
men and women in the prevalence of chronic neck
pain were tested (Table 2). As in the individual cells
of the expected frequency were lower than 5 Yates
correction was aplied. Chi-square test did not
confirm statistically significant differences in the
severity of chronic pain among men and women. In
other words, men and women equally experienced
a similar degree of chronic pain. Although slightly
higher tendency manifests pronounced pain in a
sample of women, but moderate on a sample of
men can not truly be said that there is a difference
as it was not statistically significant.
However, it should be noted that the significance of
differences largely depends on the number of
degrees of freedom and the sample size. Therefore,
with a large enough sample, small differences can
be statistically significant (Kolesarić, 2006). To test
the
difference
between
representation
and
expression of moderate and severe chronic neck
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pain in people of different ages Mann-Whitney
nonparametric test was aplied. Analysis of the
results show that there is no significant difference
in the level of chronic neck pain due to the age of
the respondents (Table 3).
Regarding the impact of body mass index on the
degree of chronic pain, the resulting analysis
showed that the differences between patients with
normal and excessive degree index in chronic pain
are not statistically significant (Table 4).
Table 2. Comparison of representation of chronic
neck pain in a sample of men and women
Degree of chronic neck pain
Moderate
Severe
N
3
2
male
%
60%
40%
N
7
8
female
%
46,67%
53,33%
N
10
10
Total
%
50%
50%
2
χ test=0,00; df=1; p=1,00
Gender

Total
5
25%
15
75%
20
100%

Table 3. Comparison of representation and
expression of level in chronic neck pain in sample of
different ages
Degree of chronic neck pain
Mdn
Moderate pain
Q1-Q3
Mdn
Severe pain
Q1-Q3

Age
51
35-58
53
50-59

Z

p

-0,90

0,36

Table 4. Comparison of representation of chronic
neck pain with a sample of normal and excessive
body mass index
Degreeof chronic neck pain
Moderate
Severe
N
5
4
Normal
%
55,56%
44,44%
N
5
6
Exscessive
%
45,45%
54,55%
N
10
10
Total
%
50%
50%
2
χ test=0,00df=1; p=1,00
Body mass
index

Total
9
45%
11
55%
20
100%

Table 5. Comparison of representation of chronic
neck pain with a sample smokers and non smokers
Degree of chronic neck pain
Moderate
Severe
N
4
2
Smokers
%
66,67%
33,33%
N
6
8
Non
smokers
%
42,86
57,14%
N
10
10
Total
%
50%
50%
2
χ test=0,24; df=1; p=0,62
Smoking
status

Total
6
30%
14
70%
20
100%

Finally, we have checked the possible differences
between smokers and nonsmokers in the degree of
chronic pain. Chi-square test differences were not
statistically significant (Table 5). Expression of
chronic neck pain were equally represented among
smokers and non-smokers.
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Discussion and conclusion
There is still to continue the research that we have
to increase number of respondents in continuation
of this study, and our plan is to include 50
respondents with tertiary education, level VII. / 1
and more, and control group of 50 with secondary
education, degrees III. to V. Also, there is to
consider is exercise including weightlifting a risk or
prevention factor. Men and women equally
experienced a similar degree of chronic pain.
Analysis of the results show that there is no
significant difference in the level of chronic neck
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pain due to the age of the respondents. Regarding
the impact of body mass index on the degree of
chronic pain, the resulting analysis showed that the
differences between patients with normal and
excessive degree index in chronic pain are not
statistically significant.
Expression of chronic neck pain were equally
represented among smokers and non-smokers.
None of respondents practiced exercise activities
including weightlifting. There was not large enough
number of respondents to statisstically compare
group differences in domain of education level.
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ČIMBENICI RIZIKA ZA RAZVOJ KRONIČNE DEGENERACIJE INTERVERTEBRALNOG
DISKA I KRONIČNIH BOLOVA U VRATU
Sažetak
Muškarci i žene jednako doživjlavaju sličan stupanj kronične boli. Analiza rezultata pokazuje da ne postoji
značajna razlika u razini kroničnih bolova u vratu, u odnosu na uzrast ispitanika. Što se tiče utjecaja indeksa
tjelesne mase na stupnju kronične boli, rezultati analize pokazali su da razlike između bolesnika s normalnim
i pretjeranim stupnjem indeksa za kronične boli nisu statistički značajne. Izražavanje kroničnih bolova u
vratu su jednako zastupljeni među pušačima i nepušačima. Nitko od ispitanika ne prakticira sistematsko
vježbanje uključujući dizanje utega. Nije bilo dovoljno velik broj ispitanika bi statisstically usporediti razlike
među skupinama u domeni razine obrazovanja. U svakom slučaju, istraživanja treba nastaviti.
Ključne riječi: edukacija, degeneracija, vratni kralješci, kronična bol u vratu
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Abstract

Eccentric exercise (ECC) is characterized with muscle damage and ability of muscle to adapt to the damage
coming after. This adaption referred to “repeated bout effect (RBE)” whereby making the muscle less prone
to future damage. Typical signs of this protective effect are a faster recovery, less inflammatory response
and less development of delayed onset muscle soreness following different neural, mechanical and cellular
adaptations in sequence. However, the duration of protective effect varies across muscle group as it has
been shown when a single bout of 30-min of downhill running (-10 degrees slope) reaped after 6 weeks,
generated the same of muscle soreness and serum creatine kinase (CK), and myoglobin in subjects. Debate
exists concerning to avoid of RBE to maintain all aspects of muscle damage coming after a second bout of
the same eccentric exercise for related clinical properties that it may produce. Nonetheless, in reality reduced
indicators of muscle damage is a possible event but not always guaranteed although putative repair and
regeneration phase following eccentric muscle damage take place as yet they are temporary. In this respect,
researchers use of an eccentric term with an assumption that blood flow or glaucous availability increases as
it results micro - damage in musculoskeletal system that could be exploited to enhance blood volume in
hypertensive individual or glucose availability in diabetes patients. Thus even though, muscle damage
following a bout of eccentric exercise elevates pain and inhibits short-term recovery of muscle function, it
may result in a positive healing process in body as it previously has been proven ‘‘no pain, no gain’’.
Key Words: eccentric exercise, muscle damage, muscle adaption
Etiology of Eccentric exercise Induced Muscle
Damage
Muscle damage is caused by an unaccustomed
eccentric activity, has been a recurring theme in
physiology form the beginning of 20th century
(Hough, 1902). In normal daily routine an eccentric
exercise (ECC) is used in the landing phases of
movements such as walking, running at downhill,
stair descents, landing from a jump, lowering heavy
pieces and many other ordinary movements (IsnerHorobeti et al., 2013). Characterised eccentric
activity is an elongation of the muscle during
simultaneous
contraction
(Stauber,
1989).
Important features of eccentric muscle action,
which largely account for the extent of damage
experienced in this form of contraction, are the
higher forces exerted and the lower motor unit
activation for a given force ratio when compared to
concentric or isometric muscle contractions (Eston
et al., 2003). Moreover, eccentric actions result in
greater skeletal muscle damage because of crossbridges stretching and mechanical detachment of
cross-bridges with greater force versus concentric
or an isometric actions that can develop by seven
days (Enoka, 1996; Cheung et al., 2003).
Histological evidence has shown that, damage after
eccentric contraction is disrupted sarcomere in
myofibrils and more specifically in Z-lines (Friden
and Lieber, 1992). This appears to be particularly
focussed among the Type II muscle fibres, which
have the narrowest and weakest Z lines (Eston et
al., 2003). Initially, eccentric muscle actions result
in a distribution of sarcomere lengths. According to
the ‘popping sarcomere’ hypothesis, (Morgan,
1990; Proske and Morgan, 2001) stretch induced
80

muscle damage results from very non-uniform
lengthening of sarcomeres when active muscle is
stretched beyond optimum length. Lengths beyond
optimum have been equated with the descending
limb of the length, where the longest sarcomeres
will be the weakest beyond myofilament overlap.
During repeated eccentric contractions, the
sarcomeres from the weaker to the stronger are
progressively over-extended (‘‘popped’’) to a point
of no myofilament overlap up until rising passive
tension compensates for falling active tension
(Morgan & Proske, 2004). Upon the muscle
relaxation
phase,
the
myofilaments
of
overstretched sarcomeres may fail to reconnect,
resulting
in
disrupted
sarcomeres.
This
ultrastructural disruption can spread to adjacent
areas of the muscle, and can ultimately lead to
damage to the membranes of the sarcoplasmic
reticulum or sarcolemma, (Proske & Allen, 2005;
Newham et al., 1983), “shearing” of transverse
tubules (t-tubules) (Takekura et al., 2001) and Zlines
“streaming”
(Friden
et
al.,
1981).
Simultaneously, excitation – contraction (E-C)
coupling is disrupted, and Ca2+ moves freely into
the sarcoplasm where it activates proteolytic
pathways related to muscle fibre degradation and
regeneration (Proske and Allen, 2005), impairs
muscle function and strength (Ingalls et al., 1999).
This process appears to produce common
symptoms associated with muscle damage, delayed
- onset muscle soreness (DOMS), and increases in
muscle protein and proteolytic enzyme such as
creatine kinase (CK), myoglobin (Mb) and lactate
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dehydrogenase (LDH) in circulation (Clarkson et al.,
1986; Lu et al., 1992), which represent as
secondary symptoms of damaged muscle after
plasma membrane damage.
Subsequently, the
breakdown of myocellular components elevates
accumulation of inflammatory pain mediators
including histamine, bradykinins and prostaglandins
in the damaged muscle (Sayers and Hubal, 2008)
within the activation of type III and IV pain
receptors (O’Conner and Cook, 1999). This is
followed by an influx of protein-rich fluid into the
muscle via the increased permeability of small
blood vessels following eccentric exercise (Smith,
1991). Ultimately, an exerted osmotic pressure
(Friden et al., 1986) and oedema result from an
accumulation of proteins and transudate in the
interstitial space (Arnheim, 1989; Page, 1995).
Research confirms that interstitial fluid accumulates
transitory and osmotic cellular metabolites as the
speed of their removal is too slow in comparison to
the pace of their delivery from cells and plasma
(Havas et al., 1997; Sorichter et al., 1995). The
fluid surplus infiltrates lymphatic vessels and goes
further to the blood and continues to its constant
interchange (Havas et al., 1997). The flow of lymph
is aided by skeletal muscle contractions, negative
pressure inside the chest during inspiration, a
suctorial effect produced by fast blood flow in veins
and the regular twitch of large lymphatic vessels
(Lindena et al., 1984). This inflammatory response
that leads to the muscle vasodilatation causes a
transfer of fluid to the affected muscles for removal
of damaged contractile proteins and cellular debris
(Pyne,1994) which may change the pattern of local
blood flow after eccentric actions (Ahmadi et al.,
2008) .
Underlying
Effect

Mechanisms

of

Repeated

Bout

Systemic markers of muscle damage are limited in
terms of sensitivity and reliability (McKune et al.,
2012) as a single bout of eccentric exercise
protects against muscle damage from subsequent
eccentric bouts (McHugh, 2003). This adaption
referred to “repeated bout effect (RBE)” whereby
making the muscle less prone to future damage.
Typical signs of this protective effect are a faster
recovery, less inflammatory response and less
development of delayed onset muscle soreness
(Clarkson et al., 1992). The potential mechanisms
underlying for this protection of repeated bout
effect have been categorized into three broad as
neural, mechanical and cellular adaptations
(McHugh et al., 1999). The neural adaptation points
to a change in motor unit recruitment during the
repeated bout in which limits the extent of damage
(Warren et al., 2000). This alteration includes
increasing the recruitment of slow-twitch motor
units (type I fibers) and a greater synchrony in the
number of motor units following the second bout of
eccentric exercise. This change in motor unit
activation could limit the subsequent myofibrillar
damage (McHugh, 2003; McHugh et al., 1999).
Corroborating this idea, Hortobagyi and colleagues
(1998) reported no significant changes in force,
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creatine kinase (CK) level and soreness after
second bout of eccentric contractions but still
myofibrillar disruption in quadriceps muscle. These
results indicate that the rapid force recovery
following eccentric exercise is mediated at least in
part by neural factors and that this recovery may
occur independently of cell disruption. Mechanical
adaption serves to protect against eccentric muscle
damage
in
mechanical
properties
in
musculoskeletal system. It follows with an
increased stiffness in passive or dynamic muscle
condition. The increased stiffness referred to elastic
properties or extensibility in muscles which
continues after eccentric contractions (McHugh,
2003). This protective effect contributes to
adaption in the cytoskeleton proteins proteins (i.e.,
desmin, vimentin, and sinemina) whose functions
are to maintain the structural integrity of the
sarcomeres in parallel (Flitney and Hirst, 1978;
Waterman-Storer, 1991). Yu and Thornell (2002)
suggested that the increased staining of actin and
desmin following biopsies from soleus muscle in
healthy male reflects an increased synthesis of
these proteins as part of an adaptation process
after unaccustomed eccentric exercise.
Other adaptions include an increased intramuscular
connective tissue due to regeneration properties
following a damaging bout of eccentric activity
which allow for a better dissipation of the
mechanical stress in myofibrillar during repetitive
eccentric mode and thus limit the eccentric induced
muscle damage. To endure this point after a
prolonged period of immobilization Lapier and
colleagues (1995) demonstrated that an increase in
muscle connective tissue content in rat’s extensors
digitroum longus muscles decreased the injury
response to subsequent a damaging bout eccentric
muscle actions. Cellular adaptation according to
McHugh, Connolly, Eston and Gleim (1999) is
supported by three possible mechanisms in the
contractile machinery including longitudinal addition
of sarcomeres, adaptation to maintain excitation –
contraction (E–C) coupling and adaptation in
inflammatory response. Morgan and Allen (1999)
suggested that addition of sarcomeres in series,
resulting in shorter average sarcomere length and
possibly also of more uniform length and thereby
limiting myofibrillar destruction. Subsequently, the
sequence of impairment excitation – contraction
(E–C) coupling may prevent (McHugh, 2003).
These attenuated ultrastructural disruption alter
inflammatory response to decrease in serum CK
activity after the second exercise bout. In
agreement to this, Stupka and colleagues (2001)
have shown that cellular adaptations to eccentric
knee extension exercise are associated with
attenuated serum CK activity and, potentially, an
increase in the activity of the ubiquitin proteosome
proteolytic pathway. Protective effect conferred by
repeated bout effect can last up as early 24 hours
(Meneghel et al., 2013) up to 6 months apart
depend upon the exercise mode, intensity,
duration, muscles involved, and rest intervals
(Nosaka et al., 2001).
81
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The repeated bout effect has been found to
increase with the number of eccentric bouts
performed, although the greatest relative effects
are achieved after the first bout (Chen et al., 2009)
paradoxically, the initial bout of eccentric exercise
does not have to cause appreciable damage in
order to confer a protective adaption (Brown et al.,
1997). After all, it is plausible that the extent of the
“repeated bout effect” is related to the intensity of
muscle damage (Rowlands et al., 2001). In this
regard, Nosaka and colleagues (1991) suggested
that the greater the muscle damage induced in an
initial bout of eccentric exercise, the greater the
resulting adaptations and protection against a
subsequent bout of eccentric exercise.
Prophylactic Effect of Repeated Bout Effect
Physiological adaptations of muscle damage after
second bout in response to eccentric contraction
depends on exercise intensities in which are
determined by relative exercise program (Féasson
et al., 2002). Decreases in muscle soreness level,
and plasma creatine kinase (CK), myoglobin (Mb)
and lactate dehydrogenase (LDH), analgesic and
faster recovery time have occurred following
diverse ECC exercise modalities however they are
temporary as one element of related damaged
muscle diminishes yet other elements still is
remained. Byrnes et al. (1985) for example stated
that when a single bout of 30-min of downhill
running (-10 degrees slope) reaped after 6 weeks,
generated the same of muscle soreness and serum
(CK), and Mb in subjects. Hortobagyi et al. (1998)
also reported while one hundred eccentric knee
extensions impaired neuromuscular function and
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disturbed myofibrillar array, the same bout
repeated
one
week
later
did
not
alter
neuromuscular
performance,
but did
cause
myofibrillar disruption. It is unlikely thus to
thoroughgoing adaption in terms of “repeated bout
effect” from induced muscle damage. Debate exists
concerning to avoid of RBE to maintain all aspects
of muscle damage coming after a second bout of
the same eccentric exercise for related clinical
properties that it may produce. Nonetheless, in
reality reduced indicators of muscle damage is a
possible event but not always guaranteed although
putative repair and regeneration phase following
eccentric muscle damage take place as yet they are
temporary (Byrnes et al., 1985; Hortobagyi et al.,
1998). This can be a favorable condition for
individual in whom engaged with ECC in their way
of life. For instance, Selkow et al. (2013) has been
shown circulatory responses were altered after
eccentric exercise induced muscle damage where
blood volume and flow both significantly increased
after exercise bout that lead to an enhancement
for hypertensive in which blood flow is blunted in
their vessel.
Elsewhere, Paschalis et al. (2011) have found
improved blood lipid profile as health risk factors
after bouts of eccentric exercise that could be
exploited to enhance glucose delivery and uptake
by skeletal muscle in which prove to be of benefit in
the diabetic patient. Thus even though, muscle
damage following an eccentric exercise elevates
pain and inhibits short-term recovery of muscle
function, it may result in a positive healing process
in body (Connolly et al., 2003) as it previously has
been proven ‘‘no pain, no gain’’ (Lee, et al., 2001).
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ETIOLOGIJA MIŠIĆNOG OŠTEĆENJA INDUCIRANA EKSCENTRIČNIM VJEŽBANJEM
I U PONOVLJENIM PRODULJENIM UČINCIMA
Sažetak

Ekscentrične vježbe (ECC) karakterizira oštećenje mišića i sposobnost mišića da se prilagodi na štetu koja
dolazi poslije. Ova adaptacija iz "ponovljenog efekta (RBE)", pri čemu je mišić manje sklon budućem
oštećenju. Tipični znakovi ovog zaštitnog učinka su brži oporavak, manje upalni odgovor i manji razvoj
odgođenog početka boli mišića jer slijedi drugačije živčane, mehaničke i stanične prilagodbe u nizu. Međutim,
trajanje zaštitnog učinka varira diljem mišićne skupine kao što pokazuje npr. aktivnost od 30-min trčanja u
spustu (10 stupnjeva nagiba) ostvareno nakon 6 tjedana, desila se ista mišićna bola i serum kreatin kinaze
(CK), i mioglobina kod subjekata. Razmišljanja i rasprava postoje da bi se izbjeglo RBE i zadržali svi aspekti
oštećenja mišića koji dolaze nakon druge aktivnosti istih ekscentričnih vježbi koje je moguće proizvesti. Ipak,
u stvarnosti smanjeni pokazatelji oštećenja mišića su mogući događaji, ali ne uvijek zajamčeni, iako navodno
popravak i faza regeneracije sljedećeg ekscentričnog oštećenja mišića će se privremeno održati. U tom
smislu, istraživači koriste izraz ‘ekscentrično’ s pretpostavkom da je protok krvi ili povećava dostupnost
tekućina kako rezultira mikro-oštećenjima mišićno-koštanog sustava što povećava volumen krvi kod
hipertenzivnih ili dostupnosti glukoze kod dijabetičnih bolesnika. Dakle, iako oštećenja mišića nakon nastupa
ekscentrične vježbe povećava bol i sprječava kratkoročni oporavak funkcije mišića, može rezultirati u
pozitivnom procesu ozdravljenja u tijelu, kao što je ranije pokazano ‘'na pain – no gain’'.
Ključne riječi: ekscentrična vježba, oštećenje mišića, mišićna adaptacija
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Abstract
The aim of this study was to determine differences in health characteristics based on the frequency of dealing
with any physical activity, with the student population of female students at the University of Split. The study
included 2849 students of undergraduate studies at the University of Split, ages 19-25 years. Physical
engagement was conducted through three sub-variables: sports, recreation and walking, while for assessing
health characteristics were determined the incidence of nine different diseases among students. Within the
health category was analyzed smoking status of college students. For categorical variables (health
characteristics and smoking status) had a representation in terms of frequency and percentage accounts.
Relations between the criterion variable and categorical predictive variables were determined with a
nonparametric chi-square test. The values of these methods were to determine the differences which were
defined with error p< 0.05. Significant differences were determined between students of different smoking
status and dealing with recreation as a form of kinesiology engagement (Chi -square= 13.132, p= 0.004).
They also identified differences between the health status of healthy student engaged in walking 1-5 hours or
more per week (n= 2328) and the ill students who are significantly less engaged in walking (n= 521). There
were no significant differences between smoking status and variable “sports” (Chi-square= 2.836; p=
0.417). There were also no significant differences between smoking status and “walking” (Chi -square= 0.59;
p= 0.9), and health status and variable “recreation” (Chi-square= 3.261; p= 0.353), nor between the health
status of students and “sports” (Chi-square= 3.304; p= 0.347). In conclusion, the impact of physical activity
on physical function of people and irrefutably confirmed the importance of physical activity in promoting the
reconstruction process in the development and maintenance of functional and motor skills throughout life,
and to preserve them until old age.
Key words: habits, physical activity, health status, health
Introduction
All noticeable decline in physical abilities and
increase the number of obese school children is a
global problem (Findak & Mrakovič, 2000). This
increases the importance of teachers in society,
which has such great power to influence the
transformation of anthropological status of the
child. Human activities can extent at the same time
can affect so many human characteristics as
possible professionally designed and conducted
physical activity (Hardman, 2008). Global problems
associated with hypokinesia as a cause of various
diseases, the data as 155 million obese and
overweight children and youth worldwide that have
public health problems and must involve health
professionals in promoting physical activity to
encourage the active way of life (Bronikowski et al.,
2008). Health includes functionality, abilities that
are necessary in order to be able to meet life's
requests in quality way4. Research fact is that there
is a close link between functionality and health,
from which it follows that measures of functional
abilities and contribute to the assessment of the
level of health7. Hypokinesis in the world is still a
threat to human health, and combating hypokinesis
contributes to the improvement and preservation of
their health, but the health of the entire community
(Oja, 2000). The ideal position to raise awareness
about the importance of physical activity in society
have workers in the field of health and education.

Some authors emphasize that there is a strong link
between physical activity, as prevention from
various cardiovascular diseases, diabetes and
cancer (Brown et al., 2007). Some authors indicate
that personal habits of doctors (including their habit
of holding physical activity) are constant and
significant predictors, their habits, counseling
patients on prevention exercises and by their
example to act strongly and motivating the
adoption of healthy habits of the patients (Frank et
al., 2000; Wells, 1986). Studies show that doctor
will advise the patient about preventive behavior,
which is influenced by three groups of factors:
precipitating factors (values, beliefs, attitudes and
perceptions), enabling factors (lack of time, lack of
fees and vague recommendations) and high risk
(see the results, support of colleagues, and
feedback of patients) (Fulton et al., 2001; ¸Green
et al., 1988)
Methods
Participans
The study was conducted on a sample of 2849
regular student of the University of Split, aged 1925 years. We are talking about a representative
sample that covers a large part of the students of
Split University and in which participated girls from
almost all of Split Faculties: Faculty of Medicine,
Faculty of Philosophy, Faculty of Electrical
engineering,
mechanical
engineering
and
shipbuilding, Natural-mathematical faculty, Faculty
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of Law, Faculty of Economics, Chemical engineering
Department and Faculty of kinesiology.
Sample of variables
The pattern of variables is defined with kinesiology
engagement as criterion variable and variables for
antrophological and health assessment status as
predicted variables. Kinesiology contribution as
criterion variable will be estimated in three
variables: * four levels of kinesiology engagement
in the form of duration of walking (up to one hour
per week, between 1 and 2 hours per week ,
between 2 and 4 hours per week and more than 4
hours per week); * Four levels of recreational
kinesiology engagement in terms of dealing with
free recreational activities (no recreational activity,
recreational activity in duration of 1-2 hours per
week, recreational activity in duration of 3-4 hours
per week and recreational activity in duration of 5
or more hours per week); * four levels of sports
kinesiology involvement in the form of dealing with
institutional sports (any sport activity, sports
activity in duration of 1-2 hours per week, sports
activity in duration of 3-4 hours a week and sports
activity in duration of 5 or more hours per week).
To estimate the health characteristics the incidence
was determited in 9 different illness among female
students:
diabetes,
cardiovascular,
asthma,
malignant diseases, epilepsy, allergic diseases,
psychological disorders, - tuberculosis, disorders of
the digestive system. As a separate health category
smoking status is analyzed among female students.
Statistical methods
Collecting data on the anthropological and health
status of students and their kinesiology permanent
engagement was carried out in the student clinic in
Split by authorized doctors County Department of
Public Health. The study is therefore carried out
with the consent and active participation of
competent doctors and service of the Institute. Due
to the nature of research and the permanence of
the data collection component of regular systematic
medical examinations, all data were collected and
statistically analyzed. Parallel data collection was
conducted
and
processed,
analyzed
and
interpretationed, and the results are presented in
study. In the context of data processing, according
to psychometric characteristics of individual
variables, parametric and nonparametric statistical
procedures were used. For quantitative variables
distributed on scale and formed a collective
criterion variable calculate the next-obvious and
distribution parameters: mean (XA), minimum and
maximum value of the results (MIN, MAX),
standard deviation (SIG) , asymmetry (Sk) and
the curvature distribution (KU).
Testing for normality of distribution was carried out
by the method of Kolmogorov - Smirnov ( Max D).
For categorical variables (health characteristics and
smoking status) was determine the representation
in terms of frequency and percentage accounts.
Relations between the criterion variable and
categorical predictive variables determine the
nonparametric chi-square test. Processing was
doen by software package Statistica Win. Ver.7.0.
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Results
The research results are presented in table 1, which
also represents the ratio of kinesiology engagement
and health, or smoking status in college students,
and in table 2, which represents the ratio of
kinesiology engagement on a weekly basis and the
health status of students. All results are defined
numerically or in percentage.
Discusion
Relations between the status of sports and student
smoking status (table 1) showed that from the total
number of tested students (2849), 83.26 % of
them or 2372 were in no way involved in sports,
where 10.67% or 304 students were 1-2 hours per
week engaged in some sport, 94 or 3.30 % trained
3-4 hours a week than the total sample, 79 (2.77
%) student practicing 5 hours a week or more.
According to smoking status in relation to the
categories of sports in all categories forefront
smoking, except in the category of sports five hours
or more, where leading non-smokers were 44.
There was a large number of student smokers that
could not play sports (1210 students), followed by
sports which was played 1-2 hours per week (165
students) and which engaged in sports for 3-4
hours per week (50 students). Based on the
results, we concluded that the same number of
students with different smoking status engaged or
not engaged in sports as organized physical
exercise, and there were no statistically significant
differences between the two groups at p= 0.41767.
Relations between the status of dealing with
recreation and student smoking status (table 2)
showed that the total number of tested students
(2849), 45.45 % or 1295 of them are in no way
concerned with recreation, where 40.58 % or 1,156
students were engaged in 1-2 hours per week in
some form of recreation. They were 316 or 11.09
% recreationally trained 3-4 hours a week and 82
students of the total sample (2.88 %) practicing 5
hours a week for recreation and more. According to
smoking status in relation to the categories of
sports in the first two categories led smokers,
except in the category of sports 3-4 hours where
led non-smokers (184 students are nonsmokers).
In the category of dealing with recreation five hours
or more is the same number of both student status
(41 students), but it was a percentage higher in the
category of non-smokers 2.95%. Based on the
results, we concluded that there was a difference
between students of different smoking status and
their kinesiology involement, which meant that the
category of student smokers more practiced
recreation in their free time of student smokers
with p= 0.00437. Table 1 showed the distribution
of observed frequencies practicing weekly walking
and smoking status among female students.
Frequencies show that the total number of students
tested (in 2849), only 2.25 % or 64 students walk
to one hour a week, the ratio of non-smokers and
smokers was 30 and 34 students. From 1-2 hours a
week walking practiced 1145 students or 40.19 %
of them being the largest percentage of a
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numerically and here is the ratio of the numerically
approximate (565 nonsmokers and 580 smokers).
34.15 % students practiced weekly walking 2-4
hours (the ratio of non-smokers and smokers is
466:507). 4 hours and more practiced 23.41 % of
the total student or 328 nonsmokers and 339
smokers.It can be concluded that students engage
in a lot of walking per week and according to
smoking status that is similar to the distribution of
frequencies by category. There are no differences
between categories of smokers and nonsmokers in
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dealing with walking as one of vision kinesiology
engagement with p = 0.89951. The frequencies
that show the relationship between sports and
health status of students (table 2) shows that the
total number of students tested, 83.26 % or a
number of female students in 2378 was in no way
involved in sports, of which the ratio frequencies
healthy student can not deal with sport with the
frequencies of sick students who are in no way
involved in sports (1938- 81.70 %) versus 434 (
18.30 %).

Table 1 The ratio of kinesiology engagement and smoking status in college students

VARIABLES
up to one hour per
week
between 1 and 2
hours per week
between 2 and 4
hours per week
more than 5 hours
per week
Pearson Chi-

DOING SPORTS
NONSMOKER
1162
83,66%
139
10,01%
44
3,17%
44
3,17%

p

1210
82,88%
165
11,30%
50
3,42%
35
2,40%

2,836
0,41767

DOING RECREATION
NONSMOKER
620
44,64%
544
39,16%
184
13,25%
41
2,95%
13,132
0,00437

675
46,23%
612
41,92%
132
9,04%
41
2,81%

DOING WALKING
NONSMOKER
30
2,16%
565
40,68%
466
33,55%
328
23,61%

34
2,33%
580
39,73%
507
34,73%
339
23,22%

0,587
0,89951

Table 2 Relationship between kinesiology engagement and health status among students

DOING SPORTS
XAHEALTHY XA- ILL
1938
434
up to one hour per week
(83,25% - (83,30% 81,70%) 18,30%)
254
50
between 1 and 2 hours per
(10,91% - (9,60% week
83,55%) 16,45%)
77
17
between 2 and 4 hours per
(3,31% - (3,26% week
81,91%) 18,09%)
59
20
more than 5 hours per week (2,53% - (3,84% 74,68%) 25,32%)
Pearson Chi-square
3,304
p
0,34716
VARIABLES

The number of students who are involved in sports
1-2 hours, a total of 304 students, or 10.67 % of
the total number , the ratio of healthy versus
diseased female students is 254 (83.55 %)
compared to 50 (16.45 %). We noted that the
percentage relationship of the frequency of
practicing sports weekly in the healthy group and
the group of sick students is about the same, that
there are no differences that condition to students
that fall under the category of healthy are longer or

DOING RECREATION
DOING WALKING
XA
XAHEALTHY
XA- ILL HEALTHY
XA- ILL
1059
236
54
10
(45,49% - (45,30% - (2,32% (1,92% 81,78%)
18,22%)
84,38%)
15,63%)
946
210
963
182
(40,64% - (40,31% - (41,37% - (34,93% 81,83%)
18,17%)
84,10%)
15,90%)
262
54
765
208
(11,25% - (10,36% - (32,86% - (39,92% 82,91%)
17,09%)
78,62%)
21,38%)
61
21
546
121
(2,62% (4,03% - (23,45% - (23,22% 74,39%)
25,61%)
81,86%)
18,14%)
3,261
10,914
0,35312
0,01221
more frequently involved in sports from a student
under the category of sick with p = 0,34716. The
frequencies between dealing with recreation and
health status students (table 2) showed that the
total number of students tested, 45.45 % or 1295
were in no way involved in recreation, of which the
ratio of the frequency of healthy students who
could not deal with recreation and sick students
who were in no way involved in recreation is 1059
(81.78 %) versus 236 (18.22 %).
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The number of students who were engaged in
recreation 1-2 hours were 1,156 or 40.58 %, and
of this total, the proportion of healthy versus
diseased female students was 946 (81.83 %) by
210 (18.17 %). 316 female students weekly did
with recreation 3-4 hours or 11.09 % of the total
sample, of which 262 were in the control group and
54 in the group with the status of the sick. 82
students or 2.88 % were engaged in recreation 5 or
more hours per week. Based on the results,
significance of p= 0.35312, we concluded that
there were no differences between the groups of
healthy and sick students and their involvement
within the kinesiology dealing with recreation.
Although students under the status " healthy " had
no difficulty, they did not do recreation on weekly
basis.
The frequencies between practicing walking and
health status among students (table 2) showed that
the total number of students (2.25 % or number 64
students) could not practice walking, of which the
ratio of the frequency of healthy students who did
not practice walking with frequencies with ill
students who did not do walking is 54 (84.38 %)
vs. 10 (15.63 %). The number of students who
walked 1 -2 hours per week is 1,145 students, or
40.19 %, and of this total, the proportion of
healthy against the sick female students was 963
(84.10 %) by 182 (15.90 %). Weekly 973 girls
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were walking 2-4 hours, or 34.15 % of the total
sample, of which 765 were in the control group and
208 in the group with the status of the sick. 667
students were engaged 4 hours or more per week
in walking, or 23.43 %. Based on the results we
concluded that a higher percentage of female
students were under the category of "healthy" that
on a weekly basis walked over time within walking
from the category of "sick" students. Numeric
values and p = 0.001 indicated that there were
differences between the weekly practicing walking
and health status among female students.
Conclusion
The impact of physical activity on physical function
among people is irrefutably confirmed. Importance
of physical activity in promoting the reconstruction
process in the development, maintenance of
functional and motor skills throughout life and to
preserving them until old age. On the other hand,
there are more numerous and stronger evidence of
the independent impact of hypokinesia on the
development of many chronic diseases. Therefore,
the adoption of lifelong regular physical activity and
preventive therapeutic measures to improve the
quality of life by improving physical, mental and
emotional health, and the prevention of chronic
noncommunicable diseases with complementary
methods of treatment after their occurrence.
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RAZLIKE U ZDRAVSTVENIM ZNAČAJKAMA IZMEĐU RAZLIČITO
TJELESNO AKTIVNIH UČENICA
Sažetak
Cilj ovog istraživanja bio je utvrditi razlike u zdravstvenim karakteristikama na temelju učestalosti bavljenja
bilo kojom fizičkom aktivnošću, iz populacije studentica na Sveučilištu u Splitu. U istraživanju je sudjelovalo
2.849 studenata dodiplomskog studija, u dobi od 19 do 25 godine. Fizički angažman je provjeren kroz tri
pod-varijable: sport, rekreacija i šetnja, a za procjenu zdravstvenih karakteristika određene su ocjene devet
različitih bolesti među studentima. U kategoriji zdravstva analizirano je stanje pušenja u studenata. Za
kategoričke varijable (zdravstvene karakteristike i status pušenja) zastupljenost je izražena kao frekvencije i
postotak. Odnosi između kriterijske varijable i kategoričkih varijabli su određeni neparametrijskim hi-kvadrat
testom. Postavljena je granica za utvrđivanje vjerojatnosti pogreške p <0,05. Značajne razlike su dobivene
između studentica različitog statusa pušenja i bavljenja rekreacijom kao oblik kineziologijskog angažmana
(Chi-square = 13,132, p = 0,004). Također je identificirana razlika zdravstvenog stanja između zdravih
studenta koji su sudjelovali u šetnju 1-5 ili više sati tjedno (n = 2328) i bolesnih studenata koji se znatno
manje bave hodanjem (n = 521). Nije bilo značajnih razlika između statusa pušenja i varijable "sportova"
(Chi-kvadrat = 2,836; p = 0,417). Nema značajne razlike između stanja pušenja i "hodanje" (Chi-square =
0,59, p = 0.9), te zdravstvenog statusa i varijabli "rekreacije" (Chi-kvadrat = 3,261; p = 0,353), niti između
zdravstvenog statusa studenata i "sportova" (Chi-kvadrat = 3,304; p = 0,347). U zaključku, utjecaj tjelesne
aktivnosti na fizičko funkcioniranje ljudi nepobitno je potvrdilo važnost tjelesne aktivnosti u promicanju
procesa obnove u razvoju i održavanja funkcionalnih i motoričkih sposobnosti tijekom života, kako bi ih
sačuvali i do starosti.
Ključne riječi: navike, tjelesna aktivnost, zdravstveni status, zdravlje
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Abstract
The existence of cultural values in the form of units made up of patterns of behavior, shared values and
beliefs as well as tools and weapons made with the benefit of the community assumed the existence of the
society as separate and autonomous units. To make the whole society progresses, it is necessary to remain
equilibrium in the progress of all its parts. Once grounded patterns of behavior if part of the culture, it is
difficult to change as tools and weapons as a result of the cognitive advancement of people experiencing
constant change. What is it now the relation between these two segments of society? Given that the patterns
of behavior and technology is the result of actions of man as the basic building segment of society, it is
necessary to explore the consciousness about the relationship between these two segments that could
possibly be in some way affected by the changes in society in general. The last stage in our life where it can
be particularly powerful arguments and information influence human cognition and hence forming or
changing attitudes is precisely the period in which an individual college educated. This is why the student
population chosen for study.
Key Words: conventions, technology, relations, canonical analysis
Introduction
According Fanuko et al. 1995. Culture is a system
of learned patterns of thinking, feeling and acting,
as well as the expression of these patterns in
material objects specific to a group of people, the
community or society (Alexander & Brown, 2006).
It consists of patterns of behavior, common values,
beliefs and rules, tools and techniques ie,
technologies that are invented by people to adapt
to the environment. Thus, the existence of common
patterns particular group is a prerequisite for the
existence of a separate company.
These forms represent a particular dominant
cultural values form through which social life takes
place and that such interpenetration of cultures,
people and social order (Fanuko et al. 1995). These
patterns values are formed in different ways, but
what is the basis, the condition of its formation is
an agreement, conventions. The very notion of
conventions of Latin origin and roots in words like
convenio - gather to come, conventio - agreement,
contract, agreement, Conventum - agreement,
contract, conventiculum -Assembly, conventus meeting, assembly, court (Epic, 1995; Romac
1992; Bahtijarević-Siber & Sikavica, 2001). It
follows that the Convention may represent a large
gathering of people with a common interest, an
agreement at the international level (which requires
ratification by all interested parties), and at the end
of the convention can be thought of as a rule,
custom or tradition that is, a standard [1]. On the
other hand, technology as a part of the culture of
science is the application that was created as a
result of its development [2]. The very term
originates from the Greek "technology with"
("τεχνολογία") - "techno", "τέχνη" ("skills") and
"Logia", "λογία" ("Science / Science").
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It represents a process of converting each use
values (natural or semi-finished) to other usevalue, combining human work operations with the
operations of machinery, equipment, etc. In fact,
the entire modern production is based on modern
technology and the same is involved in all spheres
of
human
life,
from
agriculture
through
manufacturing, transport to telecommunications
and information technology [3]. This is especially
true just for the area that the authors are
interested in - sports and physical activity. As
human activity, sport exists since the man and so it
passed through all the stages of human
development and its technology (Milne, 2007;
Morris, 2010; Robinson & Minikin 2011).
So today for its action sports covers a wide range
of technological advances that include sports
equipment and props, sporting facilities and
processes within sporting events (Liu et al., 1998;
Boussabaine 2001; Tufegdžija, 2010; Ramchandani
& Coleman, 2012). One deals with the tools and
weapons than when there. In accordance with
cognitive levels and abilities, aware of its
importance, developing and using the technology,
initially natural resources (stone, wood) which is
later discovered with the help of fire changed all
the way to today's advanced technology, which
allows us to travel into space or medical processes
that we save lives or relieve existence (Debenham,
2005; Bourbon, 2009). So, since its inception man
is in some way aware of the importance of
technology. But more recently, when the
technology ending up in the most intimate parts of
human life, the question is how much awareness
about the impact and importance of technology in
people's lives actually exists (Covey, 2004).
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How many little impact on man depends of course
on how his upbringing and education, and at the
end of the formation of their views regarding it. The
education and training of the individual passes from
birth to end of life. But attitudes formed through
high school, which is actually the last period of time
in which it can directly affect the formation of one's
attitudes. Arriving at college as a last resort official
education, provided the conditions to the individual
affected in another way - by directing, encouraging,
and arguments that the students an excellent
sample for the study of the subject of interest of
authors, especially in terms of understanding the
relation of cultural conventions and utilization
technologies ( Bonacin, Da., 2008; 2011).
Methods
Through
2010-2011.g.
initiated
the
project
"Research of sociological, management and moral
values of students" whose holder Faculty of
Education in Travnik. The subjects were students
from Travnik, Mostar, Split, Rijeka, Osijek, Nis and
Pula. A total of 210 indicators applied to 2500
students.
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For the purposes of this study from the total cash
retained the 406 entities described with 11
indicators of technology resource utilization
obtained previous factorization general area
(Bonacin, Da., 2011) and the 10 indicators
Convention obtained in the same manner. Results
are first subjected to the normalization of
categorical
data,
and
then
processed
biortogonalnom standard canonical correlation
analysis. (Bonacin, 2010).
Results
In Table 1 the results of canonical analysis. As can
be seen, there are three pairs of canonical factors
above the threshold of significance ie, p <0.01. The
first canonical factor (with a high R = 0.89) in both
space significantly and maximum salient ire
virtually all applied indicators and literally acts as a
global factor using conventional technology, and
that is to everything then culture as the notion of
organized social behavior in the community
arranged. The second canonical factor (with much
lower R = 0.35) shows, however, and some special
features in this population.

Table 1 Canonical correlation analysis of technology space and space of conventions
Variable
Mechanisation is not only useful but also fascinating
Technique and technology will make a difference for the future of man
The exploitation of resources from the environment is the most important task
Medicine is one of the key means of existence of man
Every living being (human, animal, ...) should be approached individually
Natural plant resources are very great potential
Forests and wood are precious materials and are of crucial importance
Legal regulations in the field of finance is the most important item of today's world
Education is the main driving force of any societ
Knowledge is the most important resource of today's politics
People today too philosophize unlike the previous time
Explained variance (total = 96.53 %)
Redundant variance (total = 48.83 %)
Canonical correlation (R)
Canonical determination (R2)
Hi-2
Degrees of freedom (DF)
Wilks' lambda
Probability (p)
Behavior in the community requires accepting the usual patterns
Every organization has to establish its own set of rules
If there is no legal regulation of social relations community to quickly disintegrated
Behavior contrary to the rules should be strictly sanctioned
Always and in every way to be perceived common interest
The activity around the interest of more people involved should be clear agreement
It should define precise standards for all human activity
Man should strive to knowledge in all its activities
Rules and laws should be made exclusively by extremely competent people
In accordance with the skills and knowledge should all behave
Explained variance (total = 100.00 %)
Redundant variance (total = 53.10 %)
So, when we leave aside the culture as a general
term conventions and technology, there is also a
mechanism with technology refers to the
disagreement of the respondents with the state of
environmental awareness and policies in this
regard. On the other hand, the Convention also
refers to the need for general care and also to
politics.
Thus
configured
latent
dimension

Kan1
0.69
0.82
0.75
0.82
0.84
0.87
0.86
0.68
0.88
0.60
0.65
0.60
0.47
0.89
0.78
769.0
110
0.14
0.00
0.73
0.87
0.84
0.70
0.81
0.86
0.79
0.85
0.83
0.81
0.66
0.52

Kan2
-0.36
0.18
0.12
0.27
-0.05
-0.10
-0.11
-0.03
0.07
-0.36
-0.04
0.04
0.00
0.35
0.12
164.7
90
0.66
0.00
-0.11
-0.03
0.40
0.06
-0.18
-0.03
0.09
0.07
0.04
-0.29
0.03
0.00

Kan3
-0.28
-0.17
-0.41
-0.10
-0.09
-0.04
0.08
0.54
0.06
0.14
-0.04
0.06
0.01
0.31
0.10
112.2
72
0.75
0.00
0.15
-0.21
0.05
0.37
-0.05
0.11
0.26
-0.32
-0.11
0.19
0.04
0.00

essentially describes the need for patients to others
who manage (principle of politicians) seeking to
about what they like ordinary people less known or
less interested in another about caring, hence it is a
consciousness of the need for general care . Finally,
last but also results in significant canonical factor
(R = 0:31) in the area of technology describes the
need for law enforcement to technological effects,
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which demonstrates the confidence in the legality
of the current procedure in resources, and in the
Convention area that required standards and
agreements. All together it's a safe social space in
which respondents want to influence.
Conclusion
A sample of 406 entities - students from the wider
area of South Africa, described the 21 indicator of
which 11 out of space technology and space 10
from cultural conventions. The data are processed
after normalization classical canonical correlation
analysis and obtained three pairs of canonical
factors. The first describes the culture, the second
describes the part of management action to which
respondents cannot directly affected, but require a
serious review and consideration of the general
concern and the third part describes the social
relations that respondents are changing and they
want to change. Through these three mechanisms
easy to observe an interactive relationship
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technology as resolute activities which exploit the
resources and conventions that generally indicate a
deliberate action. The research results indicate that
within the student population there is a clear
awareness of the relations between cultural
conventions and utilization of technology. This is
reflected in the way that there are common fixed
patterns of behavior in this regard that are
accepted within the population and that there are
two mechanisms, one of which on the one hand
"search" of the higher-instance competent general
concern on the other side of the second resulting in
a desire and awareness of the potential impact on
opportunities. It seems that these findings should
be taken into consideration more seriously and give
them cognitive, media, research and other space
for the benefit of all of us. This would primarily
mean that the core values of communities should
be respected but the authorities must take care of
adapting the company to new achievements and
routing study population adequately to their
abilities and needs of society.
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RELACIJE KULTUROLOŠKIH KONVENCIJA I
ISKORISTIVOSTI TEHNOLOGIJE KOD STUDENATA
Sažetak
Postojanje kulturoloških vrijednosti u vidu cjeline sastavljene od obrazaca ponašanja, zajedničkih vrijednosti i
vjerovanja te oruđa i oružja sačinjenih u korist iste te zajednice pretpostavka je egzistencije društva kao
zasebne i samosvojne cjeline. Kako bi cijelo društvo napredovalo, potrebno je postojanje ravnoteže u
napredovanju svih njegovih djelova. Jednom utemeljeni obrasci ponašanja kao dio kulture, teško se
mijenjaju dok oruđa i oružja kao rezultat spoznajnog napredovanja ljudi doživljavaju neprekidne promjene.
Kakva je dakle danas relacija između ta dva segmenta društva? S obzirom da su i obrasci ponašanja i
tehnologija rezultat djelovanja čovjeka kao osnovnog građevnog segmenta društva, potrebno je istražiti
čovjekovu svjesnost o relacijama između tih segmenata kako bi se eventualno moglo na neki način utjecati
na promjene u društvu općenito. Posljednja faza u čovjekovom životu u kojoj se može posebno snažno
argumentima i informacijama utjecati na čovjekovu spoznaju pa dakle i formiranje ili mijenjanje stavova je
upravo razdoblje u kojem se pojedinac fakultetski obrazuje. Upravo zbog toga je populacija studenata
izabrana za proučavanje.
Ključne riječi: konvencije, tehnologija, relacije, kanonička analiza
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Abstract
The aim of this study was to investigate the relationship between emotional intelligence, self-esteem and the
organizational development in sport and youth department of Kermanshah Province. This study was a
descriptive correlation. The statistical population included all the staffs (n=90) in sport and youth department
of Kermanshah Province. Since statistical population was small whole statistical population was considered
as statistical sample of the present research. Emotional intelligence questionnaire (Lane, 2009), Cooper
Smith’s self-esteem questionnaire (1967) and Ashoori and Hagh Shena’s questionnaire of organizational
development were used to collect the data. The reliability coefficient of these questionnaires were obtained
by the use of Cronbach's alpha, which were respectively; 0.83, 0.81 and 0.80. Descriptive statistics was used
to analyze data and inferential statistics i.e. Kolmogorov–Smirnov test was used to distinguish the normal
distribution of data, also Pearson correlation coefficients was used to investigate the relationship between the
variables and multiple regressions was used to indicate the share of variables in the prediction. The analysis
of research data showed a positive, significant relation between emotional intelligence and the different
aspects of organizational development (0.492) and self-esteem and the different aspects of organizational
development (0.426) in sport and youth department of Kermanshah Province. Emotional intelligence and
self-esteem, 0.422 percent can predict the organizational development in sport and youth department of
Kermanshah Province, in which the share of emotional intelligence and its different aspects is more than selfesteem.
Key words: self-esteem, emotional intelligence, Departments of Youth and Sport
Introduction
Nowadays, organizations face many unpredictable,
quick changes in their working climate. Managers
and leaders should keep their organizations away
from the obstacles which cause slump in their
organizations. In contrast, there are major factors
that can strengthen their organizations and cause
success in future On the other hand, organizations
continuously are faced with numerous changes.
Organizational changes that are sometimes referred
as organization developments consider organization
as a system or interlacing set (Senge, 1996).
Philibin
(1999)
considers
organizational
development as process by which an organization
in order to achieve the maximum effectiveness in a
mission and preserves it for a long-term, increases
its
internal
capacities.
Furthermore,
the
organizational development includes; concepts, the
different methods to change the organization. An
organizational development is a series of scientific,
pragmatic principles in the behavioral sciences such
as social psychology, social culture, sociology,
psychology, and political science (French, 2005). In
order to face new changes Organizations need to
be developed; on the other hand, the staffs who
adapt themselves with these conditions and have
higher self-esteem are more affective. Self- esteem
is a self-evaluation which reflects an individual's
reliability to his own ability, importance, success
and
value
and
finally
indicates
the
interest/unkindest of that person to his own
(Tamanaee Far, et al., 2010).
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Therefore, improving the self-esteem of employees
is one of the most important factors of success.
Self-esteem also means that in the case of any
failure you learn a lesson and try again to reach
success (Najarpoor Ostadi, et al., 2012). On the
other hand, it seems that emotional intelligence can
be a complete form of human’s attention in the
organizations also it can be a new tools in the
hands of managers to allocate identity to the
employees inside the organization and get their
content, these goals have direct relations with their
abilities to motivate their emotions in order to
obtain
effectiveness
and
efficacy
in
the
organizations
(Dehshiri,
2003).According
to
Diggings (2004) emotional intelligence helps
individuals to have more information about the
interpersonal methods, identify and manage the
impact of emotions on thinking and behavior,
develop the ability to recognize and understand
how to manage relationships and social mobility in
the workplace. Bar-Oun (2006) believes that
emotional intelligence is a set of defined
capabilities, non-cognitive skills which influence on
the people’s abilities in achieving success and resist
the environmental pressures. Therefore, emotional
intelligence is a key among the researchers in the
social sciences, to develop the (Mayer and Fletcher,
2007). Serious and fundamental role of the quality
and performance of managers in dynamism of
organization, lack of attention to concepts such as
emotional
intelligence
and
self-organizational
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psychology in organizational behavior issues and
indefinite contribution of each of these factors on
the performance of employees are among the
factors which indicate the necessity of conducting
the present study. Shabani Bahar et al., (2010)
have studied the relationship between emotional
intelligence and the sport functions of athletes in
Hamadan, they concluded that higher emotional
intelligence has positive significant relationship with
the sport success and emotional intelligence
predicted the same success about 13%. Najarpoor
and Taghizaden (2012) studied on the relation
between
emotional
intelligence
and
the
organizational development among the staff in the
Islamic Azad University, Shabestar branch; they
showed that the factors of tolerance of
psychological
pressures
and
realism
have
significant relationships with the organizational
development. Also their study revealed that the
rank of emotional intelligence and the variables of
organizational development are same among the
men and women. Taghizadeh et al (2009)
considered the classification of six main principles
in the organizational development in Khoy,
educational department. The results of their study
indicated that nurture and empower principles had
higher priorities than other principles. Rashidi and
Abdol alMaleki (2006) in their research studied the
relationship between emotional intelligence and its
components with the efficiency of educational
managers in different districts of Tehran and
reported
a
significant
relationship
between
variables.. Mir Kamali et al., (2007) in their study
showed a significant positive relationship between
emotional intelligence and tendency toward
organizational changes of managers with emotional
dimensions.
Also the emotional intelligence can predict the
tendency toward emotional intelligence among
managers.. Janati et al., (2012) studied on the
relationship between emotional intelligence and
self-esteem among nurses, and nursery scholars in
Mazandaran, Medical Science University, they
concluded that there is significant relationship
between the aspects of emotional intelligence and
the factors of self-esteem. Sarnia (1998) studied
400 staff and found out that those who have
higher emotional intelligence are happier and more
independent and better in their functions.
Furthermore, they are more optimistic, more
resentful to the stress. Gardner et al (2004) found
out that organizational self-esteem mediated the
performance of staff and the level of payment and
pensions was positively associated with self-esteem
and self-esteem. Also self-esteem was effective on
fair judgment., Stoeber and Otto (2006) stated that
positive idealism has relationship with wellconvenience, positive emotion, patience and
educational progress. Self-esteem as a modifier
plays an important role between idealism and
psychological health. Jorfi et al., (2010) examined
the relationships between emotional intelligence
and the job performance among the staff in a
private company, they concluded that staff s along
with their technical skills are in need of emotional
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intelligence skills to develop their jobs; therefore,
in order to increase their own performance and
efficiency organizations are in need of staffs who
have
higher
emotional
intelligence.
The
organization of sport and youth is one of the key
sport organizations in any city, it has many duties
to develop sport, and it has recently divided into
two sections of sport and youth. On the other hand,
this organization in order to develop the
organizational
development,
and
staff’s
psychological features (emotional intelligence and
self-esteem). Therefore, this study is to examine
the relation between staff’s self-esteem, emotional
intelligence and the organizational development in
the departments of youth and sport of Kermanshah
Province, therefore, the main question of study is
that "what is the relationship between staff’s
emotional intelligence, self- esteem and the
organizational development?" On the other hand, to
what extent emotional intelligence and self-esteem
can predict the organizational development?
Methodology
This study was a descriptive correlation. The
statistical population included all the staffs (n=90)
in sport and youth department of Kermanshah
Province. Since statistical population was small
whole statistical population was considered as
statistical sample of the present research. the
following questionnaires were used to gather data:
a)
the
Lane’s
questionnaire
of
emotional
intelligence in sport (2009), Cooper Smith’s (1967)
questionnaire of organizational development, the
questionnaire of self-esteem, Ashoori’s and Hagh
Shenas’
questionnaire
of
organizational
development. The SPSS software and Cronbach's
alpha was used to indicate the reliability coefficient
of questionnaires which
was 0.83 for the
questionnaire of emotional intelligence, 0.81 for
questionnaire of self-esteem, 0.80 for questionnaire
of
organizational
development.
Descriptive
statistics was used to analyze data, Kolmogorov–
Smirnov test was used in inferential statistics
section to distinguish the normal distribution of
data, Pearson correlation coefficients to assign the
relationships among the factors, and the analysis of
multiple regressions was used to predict the share
of variables.
Results
According to the indexes of descriptive statistics,
61.4 percentages and 36.4 percentages of
statistical samples were male and female. 16
percentages had less than 30 years old,
38.6percentages were 30-40, 40.9 percentages
were 41-50years old and 4.5 percentages were
higher than 50 years old. 35.1% had diploma or
Associate’s degree, 38.6%license and 26.3 in M.A.
among them, there is 47.7% who have 6-10 years
experience.
The
middle
of
organizational
development,
self-esteem,
and
emotional
intelligence are in the middle organizations in the
departments of youth and sport of Kermanshah
Province.
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First hypothesis of this study studied
relationship
between
self-esteem
organizational development (Table 1).

the
and

Table 1 Correlation between the variables of selfesteem and organizational development
Variable

N

Organizational development
Self-esteem

87
87

correlation significance
coefficient
level
0.426
0.000

According to the tables and Pearson correlation
coefficients, there is direct, significant relationship
between
the
variables
of
organizational
development and self-esteem in the departments of
youth
and
sport
of
Kermanshah.
Second
hypothesis, there is a relationship between the
variables at emotional intelligence and the
organizational development (Table 2).
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As shown in Table (2), according to Pearson
correlation coefficients there is direct significant
relationship between emotional intelligence and the
aspects of organizational development in the
departments of youth and sport of Kermanshah.
At end, the extent to which emotional intelligence
and self-esteem can predict the variance of
organizational development was investigated in the
departments of youth and sport of Kermanshah and
below is the summery of regression model (table
3). According to the data given in table (3), the
correlation
of
multiple
regression
between
emotional
intelligence,
self-esteem
and
organizational development is R2= 0.422, this
amount shows the fact that emotional intelligence
and self-esteem predicated
about 0.422 of
variance of changes in the organizational
development. table (4) indicates the significant
values in multiple regression.

Table 2 Correlation between the factors of emotional intelligence and the aspects of organizational
development
Variable

Emotional
intelligence

Organizationa Pearson
l development correlation
coefficients
P value
Number

Evaluating the
Self-emotion
feelings of
evaluation
others

2

R

R

value

0.560

0.422

the use of
emotions

Optimism

0.395

0.273

0.255

0.384

0.299

0.335

0.000
87

0.000
87

0.000
87

0.000
87

0.001
87

0.005
87

0.002
87

The standard
error results
0.471

Table 4 Multiple regression
The source Sum of degree of Mean
F
Sig
of change
squares freedom square
Effect of
141.29
2
54.71 93.56 0.000
regression
Left amount
98.52
84
80.50
Whole
239.82
86
amount

Table 5 Statistics of variables in the result model of
regression of emotional intelligence and selfesteem
Name of variable
Weigh from
center
Emotional
intelligence

B

Std.B

Beta

T

Sig.

58.69

5.430

-

12.81

0.000

0.878

0.319

0.482

3.169

0.000

Self-esteem

2.275

0.231

0.575

0.647

0.000

As it was shown in table (4), regarding the amount
of f= 93.56 and significant level P ≤ 0.000, it can
be said that the results of variance is significant
and can be predicted through the variables of
emotional
intelligence
and
self-esteem,
organizational development in the departments of
youth and sport of Kermanshah. Therefore, null
hypothesis was rejected and the hypotheses of
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Social skills

0.492

Table 3 The summery of regression model
Factor

selfregulation

research were approved.
Regarding Beta=0.482, it can be said that
emotional intelligence is more effective than other
factors to predict the organizational development in
the
departments
of
youth
and
sport
of
Kermanshah.
Discussion and Conclusion
The aim of this study was to investigate the
relationship
between
self-esteem,
emotional
intelligence and organizational development in the
departments of youth and sport of Kermanshah.
The results of first hypothesis showed that there
was a significant direct relationship between selfesteem
and
the
factors
of
organizational
development in sport and youth department of
Kermanshah province which was 0.426. The results
showed that the level of self-esteem influences on
the relation with others and mental health and
provides organizational development.. If people
have high self-esteem they will be satisfied with
their jobs and life and always try to achieve their
objectives. It is clear that job motivations,
organizational self-esteem can increase self-value
of staff. So it is clear that through job motivation
and sense of organizational self-esteem one can
lead the employees of organization toward the
development, and since human development is
related to the organizational development, a
developed
human
being
can
develop
the
organization. The results of this section were
consistent with the Gardner’s et al., (2004) and
Stooner et al., (2006) studies which showed that
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showed that the staff’s self-esteem is related
relates to the development of human being’s
personality and organizational performance.The
investigation of the relationship between emotional
intelligence and its dimensions with organizational
development it was revealed that that the two
dimensions evaluating other’s feelings and social
skills were most relevant dimennsions with the
organizational development. The results of study
can be explained in this way that that emotional
intelligence is related to the qualities such as the
perception of personal emotions, perception of
interpersonal emotions, and the control of selfemotions . The organizational development aims to
recognize human’s value great organizational
challenges. The organizational development means
to provide the causes for the development of
organizations which function through nurturing the
individuals who are the valuable capitals of
organizations. In general we can say that the staffs
with a higher resistance against events and
stressful
situations,
actively
and
positively
encounter with sources of stress and have a
realistic approach toward the feelings of others and
assess
their
organization
as
a
developed
organization. In this regard, leaders need to
manage the relationships effectively and social
skills make it possible so that they can develop
their organizations. The results of present study
were consistent with the results of Najar Poor’s and
Taghi Zadeh’s (2012), Mir Kamali’s et al., (2007),
Sarni’s (1998) studies. The results of the data
analysis for the extent of predicted by selforganization
development
and
emotional
intelligence indicated that between these two
variables, emotional intelligence had the greatest
impact on development prediction among the
departments of youth and sport of Kermanshah.
Due to the capability of the prediction of
organizational
development
by
emotional
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intelligence it can be said that in the emotional
intelligence of employees of the the departments of
youth and sport of Kermanshah there are some
skills which accelerate the process of emotional
intelligence data which improves the social relations
as well as the individual health. The staff’s
emotional intelligence enables them to understand
the emotions of customers and behave them as the
ones who have unique abilities and requirements.
The staff who have sympathy use their own social
skills to help others members in the organization
and develop their positive emotions, in order to
access goals that all these factors ultimately lead to
more
prosperity
and
effectiveness
of
the
organization. As whole, the results were consistent
with Najarpoor’s and Taghi Zadeh’s (2012) Mir
Kamali’s et al., (2007) Gardner’s et al., (2004),
Rashidi’s and Abdol Maleki’s (2006), Sarni’s (1998)
and Jerfi’s studiesRegarding the relationship
between staff’s emotional intelligence, self-esteem
and the organizational development, it can be said
that the developments of twenty one century are
aligned
with
the
quick,
organizational
developments,
because
quick
environmental
changes provide the organizational development. In
order to be aligned with these changes, the
organizations need to improve the functional
development. Since the most important sources of
organizations is human sources the human beings
who are more intelligent and self-confident show
more talents and skills while serving for the
organizations., Therefore the managers of sport
organizations are suggested to take necessary
measurements to involve employees in making
decisions, positive interactions, foster confidence
among employees, establish self-control, direct and
indirect encouragement of conscientious and
innovative employees, at the same time stimulate
the internal capabilities in order to strengthen their
emotional intelligence.
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ODNOS EMOCIONALNE INTELIGENCIJE I SAMOPOŠTOVANJA OSOBLJA
S NJIHOVIM ORGANIZACIJSKIM RAZVOJEM U ODJELIMA ORGANIZACIJA
MLADOSTI I SPORTA KERMANSHAHA
Sažetak
Cilj ovog istraživanja bio je ispitati odnos između emocionalne inteligencije, samopouzdanja i organizacijskog
razvoja Odjela sporta i mladih Kermanshah provincije. Ova studija je opisno korelacijska. Statistička
populacija uključuje svo osoblje (n = 90) u Odjelu sporta i mladih Kermanshah provincije. Budući je
populacija mala, cijela populacija se smatra uzorkom. Upitnik emocionalne inteligencij (Lane, 2009), Upitnik
samopoštovanja Cooper Smith (1967) i Ashoori and Hagh Shena Upitnik organizacijskog razvoja su korišteni
za prikupljanje podataka. Koeficijent pouzdanost ovih upitnika dobiveni su korištenjem Cronbach alfa
koeficijenata, koji su respektivno: 0.83, 0.81 i 0.80. Deskriptivna statistika je korištena za analizu podataka i
inferencijalne statistike odnosno Kolmogorov-Smirnov test korišten je za usporedbu s normalnom
distribucijom podataka, a također Pearson koeficijenti korelacije su korišteni za istražvanje odnosa između
varijabli. Višestruka regresija je korištena za označavanje udjela varijabli u predviđanju. Analiza istraživanja
podataka pokazala je pozitivan, značajan odnos između emocionalne inteligencije i različitih aspekata
organizacijskog razvoja (0.492), kao i samopoštovanje i različitih aspekata organizacijskog razvoja (0.426) u
Odjelu sporta i mladih Kermanshah provincije. Moglo bi se reći da Emocionalna inteligencija i
samopoštovanje mogu oko 42 % predvidjeti organizacijski razvoj Odjela sporta i mladih Kermanshah
provincije, u kojem je udio emocionalne inteligencije i njenih različitih aspekata viši od samopouzdanja.
Ključne riječi: samopoštovanje, emocionalna intelligencija, Odjel mladih i sporta
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Abstract
Purpose - If the theory of school menas relationship between the society and the impact of schools on the
formation of the individual on the one hand and human individuality these individuals on the other hand, it is
obvious that we must know the value system or its elements for future educators. Aim - The aim is to
determine the differences in some educational indicators between male and female students of training
college with the ultimate purpose of recognizing elements of the value system. Design and Access - Data
were collected on 406 students (152 women and 254 M), and applied ANOVA, MANOVA and multivariate
discriminant analysis. Findings - The results confirmed the main hypothesis: H0 - There is a significant
difference in the applied indicators of the treated sample of men and women. Limitations and suggestions Limitations can be found in need of confirmation from the other samples, and possibly with different or
additional indicators. Practical implications - It would certainly be taken into account gender differences in
the formation of character and professional educators, for better operational effects. Value - Work is original
and shows the ability to research educational phenomenon.
Key words: students, education, man, woman, discrimination
Introduction
The historical aspect of learning
The reality of today's world as a result of man's
development from its inception until today, first of
all exists on the basis of two important parameters:
the discovery and transfer this knowledge to
new generations. Looking from the beginning to the
present, the simplicity of these processes is
logically got complicated situation adequately and
allowed the man further progress, in fact, creating
a continuous loop which is creating, expanding and
enriching the knowledge base moving forward at
the same time "in breadth" and "up" ie, "to
continue" in the Comprehensive continuum
(Bonacin, 2005). The first people (do not forget the
life before them) were acting on instinctive
satisfying primary needs - safety, hunger, thirst,
heat ... using the innate instincts and natural
genetic
predispositions
that
are
eventually
developed an evolutionary (a kind of intelligence,
fur, long flexible fingers and toes to capture trees,
powerful jaws for roots). -Establishing the
relationships ie. they kept "together" which
automatically resulted in interaction and a kind of
social protection, reproduction, collecting food in
nature, safety in the caves, searching for water in
lakes and rivers ... Anthropology, paleontological
and archeological findings us such a conclusion
quite competently provide and example. "Lucy" Australopithecus, lived in Ethiopia before about five
million years ago to 2-3 million years walk upright
(Wikipedia,
Australopithecus,
2014).
Climate
change, deforestation, etc., It "makes you walk" in
search of food in the long run and at the same
time, a new diet influenced the development of
the brain, which are the ones who have survived
the "learn" new knowledge. It is those who are

"accepted" changes, learn new information, apply
them and they are the ones who "go along"
(Chandler et al., 2005). Climate change and food
shortages, large predators and many other new
known and unknown circumstances in one way or
another, have led to the development of "skilled
man" or Homo habilis (Wikipedia, Homo habilis,
2014) which most experts believe the first human
being . The skilled man is unlike Lucy, I could make
tools out of stone. And on the practical lowest level
of human existence sparked a realization of the
importance of this event. At the time the man was
reacting to the level of instincts, innate
mechanisms that were keeping him alive a way of
transferring knowledge relied on one of the most
important mechanisms - need to play (Huizinga,
1949). By no means should not be forgotten that
the man from its beginnings through to the present
day and continue to homo ludens, the man who
plays, what testimony we find the historical origins
of practically all cultures of the world. They all have
evidence of the use of games for learning purposes
and practical importance of the game is evident in
the fact that the game as a means of learning still
exists and functions, while many other things
forgotten or simply ran over them. The game has
just got other dimensions, including cultural, and
we can safely say that the culture is all that is
manmade, accepted as values: law, morality,
religion, literature, customs... (Bleicken, 2005;
Škrobica, 2013 ). Behavioral patterns of people
(regardless of level) form and are used as members
of that society. They have the same values, beliefs
and rules on the definition of mutual relations and
the relation to the environment and invented the
tools and techniques to adapt to that environment
(Fanuko, 1995).
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This applies to all entities, with the complexity of
the social structure dependent on the degree of its
development. According to different literature,
about a million years after the skilled man, eg
upright Homo erectus was similarly is "tamed" the
fire. For example, at some point, lightning struck a
tree and lit it. It was night, lit branch was flashing
and the start was enough to attract people's
curiosity (Auel, 1987; Kale, 1990). Use something
else to supply food, apart from the finding on the
ground and trees, allowed him to at all times has
some food or to move when depleted inventories
and is just containment of fire enabled, in a
historical context, speaking expansion and rapid
development of defense and life necessity required
the gathering of people in the community (Auel,
1987; Bleicken, 2005; Chnadler et al., 2005).
The story of the fire is interesting with whatever
aspect of watching but for our problem is
particularly important is the fact that it was a
gathering place for all participants in the
community. It provided warmth, to not only for
cooking, afraid of the animals, fur hair, etc., and all
she wanted to be close. Especially in the early
evening and at night. Community members would
gather around the fire and its primitive way,
perhaps by sign language and imitating the sounds
of nature (growl, roar, roar, clapping., ..)
Exchanged experiences during the day. With time,
the differentiated difference in the quality of
storytelling and have branched out "storytellers"
who are already well-known story of the old
generations recounted the new ones ... On a
completely logical basis can be concluded that it
was the first school in the people that the first form
of systematic continuing classes, sprung from mere
instinctive need people to play and satisfying the
curiosity that, for society, knowledge, certainty.
Why? Well, when he met the hunger, the thirst, the
need for warmth, the need for reproduction and
confidence, to go further and meet the needs of
multiple levels, such as tertiary motifs (Bonacin,
Da., 2011) and is one of them play and learn
(Osterman, 2012). As mentioned above, the first
systematic transfer of knowledge is a result of
necessity and serendipity and are therefore the first
teachers were experienced mostly elderly and
women and because of the increasing division of
labor allocated to persons (original storytellers)
who are almost only care about (and Čatić
Stevanovic, 2003), but they appear and scribes
who have great merits of data recording and
transfer of knowledge (Osterman, 2012). In any
case, the school is developed in accordance with
the development of society and cease to be
incidental and related to the immediate life. They
are formed by specialized institutions, facilities and
teachers, such as already thousands of years ago in
Sumer (Akkad) where he founded the first new
civilized school (Catic and Stevanovic, 2003). Such
instances were in other places, so for example, the
well-known history of Sparta where they were
trained by men and women (Bleicken, 2005),
although some authors find perhaps a different
interpretation of history, and the emergence of
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education as Crema and Thompson (2005).
Generally, schools have evolved, and sometimes
they were completely avant-garde and unusual
institutions that were not fully incorporated into the
social systems. One such was the school
Summerhill founder AS Neil, conceived as a school
that will fit the child and not vice versa, and where
will it feel just the way it is. School was boarding,
for children aged five to fifteen years. According to
Neil goal of education is the same as the goal of
life: finding happiness (inner feeling of fullness,
balance and life satisfaction). The only thing that
matters is the future of the children to be happy,
not whether they are high-academic training or the
fulfillment of the expectations of their parents
(Feldman et al, 2013). The child's happiness comes
from a sense of personal freedom. Neill founded the
school "Summerhil" to prove in practice their
educational theories. Among them is the belief that
children learn better when they are not forced to
attend
classes.
The
school
is
managed
democratically, with regular meetings to determine
the rules of the school. Students have an equal
voice with school personnel (Neill, 1988). But the
question is, what is it that is so important to society
that it should be transferred, even if the process of
transfer must be both substantial and complex?
The process of transfer of knowledge and the
teaching process is essentially communication
process, ie, the transmission of information.
Information (lat. Information - teaching, which
means that the user is transferred to someone or
something). According to Viner, the information is
all that we exchange with the outside world while
on it and adapt to it influence while Witmann
considers the information directed dedicated
knowledge in order to prepare our behavior
(Bonacin, 2008). Generally speaking, to grow the
level of education the more prevalent Viner’s
definition. In the lower levels of education, only
receive, while later comes to interaction (Gojkov,
2005). Education as a special task and
responsibility of each company because the future
of any society is determined the current attention
to the youth. What you gain during adulthood
affects their design and the development of the
whole community. What we want tomorrow, we
have to justify today. UNICEF in 1972 in its
documents spoke: Education for Development is a
process that the children and young people
encourage the development of attitudes and values
such as global interdependence, peace, tolerance,
social justice and environmental awareness ... and
it takes knowing the core values of humanity
(Miljević-Riđički
et
al.,
2011).
Ultimately,
management models more difficult the integration
and unification of selected elements of the value
system and the transfer of these values through
the educational institution to which the individual is
built. It is crucial, facilities, adoption programs,
their implementation and control mechanisms, are
uniform for all such institutions, which means that
there is a stable model of education, and therefore
the conditions for the common good and especially
for individuals and society as a whole (Bonacin and
Bonacin, 2012).
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Figure 1 Global integral model of education
management [Source: Bonacin, Da.]
Men and women
The biological world on earth is full of variations
and many biodiversity. At the same time, the
"same" space inhabited by viruses and bacteria,
dangerous
plants,
annelid
and
beetles,
monocotyledons, mushrooms and flying insects,
algae, fish and amphibians, crustaceans, lichens,
plants of fruits and four-legged vertebrates, as well
as snails, cats and people ... All of these life forms
through millions of years long history of
development "found" the way to somehow extend
its type and survive in sometimes really difficult
living conditions. This process in which there are
new
organisms
called
reproduction
(play).
Reproduction or propagation is making copies, fruit,
or substitute similar substances, and the creation of
"duplicate". In this context we are talking about the
so-called. Biological reproduction with two options:
1) sexual reproduction, and this is a biological
process by which organisms create offspring with a
combination of genetic material. These organisms
have two different adult sexes, male and female,
and 2) Asexual reproduction, which is the biological
process by which an organism creates a genetically
similar copy of itself without the combination of
genetic material from other organisms (vegetative
propagation, apomixes, parthenogenesis). There
are many ways of playback using various types
(Papović et al., 2010; Pavlica, 2012; Wikipedia,
Reproduction, 2014). Some animals, but also the
human (sexually mature after puberty), few
offspring. Others reproduce quickly, but many
offspring do not survive to adult age. The rabbit for
example. (Mature after 8 months) have 10-30
offspring per year, Nile crocodile (mature after 15
years) has 50, and some species of flies (10-14
days) to 900. Both strategies may be preferred in
evolution: animals with few offspring can spend
time nurturing and protecting them and so reduce
the need for a larger number of offspring in
reproduction.
However,
animals with
many
offspring do not need to raise and protect the
offspring. These two strategies are known as: 1) Kselection (few offspring), and 2) r-selection (many
offspring). What strategy types prefer depends on
various circumstances (Papović et al., 2010;
Pavlica, 2012; Wikipedia, Genetics, 2014). What is
certain is that K-selection gives more opportunities
for parents to direct the development of the
offspring, and thus the new generation go longer
"school" that prepares them for life, which means
to accumulate more potential for later playback, so

the higher Prospects for advancement of quality
from generation to generation, but the whole
sequence based on an individual line of life and
combining genes two parents. In the R-selection,
apparently descendants of many terms should
always learn again which puts them in the position
to teach a generation (typical bacteria) rather than
individually (Papović et al., 2010; Pavlica, 2012;
Wikipedia, Genetics, 2014). This means that the
parents of all such species spend the necessary
cognitive transfer and ensure accumulation in
terms of all that is needed for survival. In one of
current studies Gagliano et al. proved that the plant
(Mimosa pudica) learn quickly and forget slower in
areas where it is essential for survival (Gagliano et
al., 2014). In some species that live in packs (eg,
Lions) there is a socially conditioned social life and
system of education of young offspring. So lioness
being organized joint keeping young lions, and as
such never preservation is not just preservation,
then it can be said to act as damage in a nursery or
kindergarten. It may not yet have school in the full
sense of the word, but there are more than clear
connotation in that direction. To ask the question:
Where are the lions that all? Because as we know,
generally love lionesses and lions do not, especially
when attacking in packs with sometimes amazing
tactical maneuvers. Lions are "responsible" for
securing territory that marked, for dealing with
lionesses when the time comes for the fight with
rivals who claim to demonstrate its position and is
rarely and for hunting. So, as we can see, in these
situations we already come up with diversity, ie,
the division into "male" and "female" activities.
Needless to say that in numerous other animal
species like, and for example, bees have a
crankshaft which are all females, and males drones
(Wikipedia, Leo, 2014). These and such a division,
the truth, are not always 100% rule in the
biological world, and there are even examples
where male children are born, like seahorse
(Wikipedia, Seahorse, 2014) or that the males sit
on the eggs as for penguins (Feduccia, 1999).
However, despite these and such variations, it is to
notice the global rule that the descendants of
mainly dealing with females, and obtaining
resources and struggle principally males. What is
important is that these and these differences
produce a different position in the social community
as well as different rights and obligations. Such
images can be largely transferred to the human
race, and it sometimes seems that men and women
"are not on the same planet" (Gray, 1996). These
differences, no matter how small today in some
situations were, have always existed. Such a
division of labor between the sexes relationship of
man and woman becomes top sexual partnerships
link two spheres of business activity in order to
ensure and facilitate the survival and the core
family (husband, wife and children) at that time
was the most natural form of human community
that is able to survive in the super-family groups
(Bleicken, 2005). Differences between the sexes
are becoming less important, as a consequence of
production relations that allow relief and reduced
the share of manual labor in the business tasks, but
101

Bonacin, Da. et al.: Differences in educational indicators between male and female... Acta Kinesiologica 9 (2015) 1: 99‐118
above all it is a consequence of education and
knowledge (Smajic et al., 2014). However,
construction of modern views on the situation and
the man and woman is a process that has lasted
and that lasts. At the same time will, of course,
form and critical reflection on the situation, not only
women but also men, and ways of leaving the
existing stereotypes, which brings with it some
quite new situations, as well as consequences. In
the sometimes uncritical rush of liberalism,
feminism and the movement for the protection of
men of other sociological activities or generally free
of reflection for which it is not certain how much
they do, and thus justified, it must find firm
support for the perception of men and women as
well as male-female relationships (Griffin Wolff
1972; Wolitzer, 2012). However, regardless of the
initial position in this debate and regardless of
serious or mundane purposes such appearances,
one of us should agree: Men and women are
different. The question is essentially the very
uneducated "street" comes as follows: So is it
necessary to end the faculty to let to the results, it
is tendentious, because we are of course interested
in what the patterns of men and women are
different and in fact, when we leave aside the
morphological and gender indicators, as well as
others that are generally familiar as power, pitch,
etc.,
we
are
interested
in
psycho-social
characteristics, attitudes of the respective general
or specific phenomena etc., that is the essence of
what we cannot directly measure or otherwise
assess (Barretto et al ., 2009; Geary, 2013). The
reasons for this approach and these interests lie in
the fact that we respect the men and women's
attitudes and values on which we build value
systems and thinking about future actions which
will be incorporated considerations of both, but
aware of the differences of the sexes. In addition to
the already mentioned the obvious differences, in
general is often considered that women are softer,
warmer, more emotional express, etc., While the
men were colder, more warlike, more directed
towards the benefit and the material, related to the
status and so on. These settings are incorrect or
the express a world view in which there is a
psycho-social division and divide in access to art,
and thus the division by the duties, obligations,
responsibilities, expectations, taking on projects, et
al. (Gray, 1996), but the gender psychology puts
things in a way which seeks scientific assessments
differences and respect for diversity (Rogers and
Rogers, 2001; Halpern, 2004; Lipp, 2005). The
differences among students are particularly
interesting because they are the professionals,
authorities, bearers of important social role, but
also of the future parents, who will sometimes
make very important decisions for themselves,
their families, and also for their children. In this
way the set, we cannot avoid a confrontation with
the facts that we do not have too much knowledge
(scientifically established information) about the
differences between men and women in some
targeted areas of action which, may be in the
future, crucial for the wider part social community,
just as education is (Noble & Bradford, 2000).
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Theories of school
The beginnings of the theory of schools can be
traced from the end of the 19th century in
Diltheyevim thinking about school, state and
society, through Mr. Reichwein (1925) who in his
article a general outline of the theory of school first
mentioned the concept of the theory of schools in
the title. A step further is done 1933 P.Hördt
devoting an entire book to this subject. However,
the beginning of the theory of schools in the strict
sense is an act J..Gebhardta A sense of school
(1923), because the scientific direct possible way is
the backbone of the works of these authors, which
is to establish meaningful school. Tom scientific
approach
lacked
theoretical
categories
and
empirical-analytic instruments (Tillmann, 1994).
Claims that have amounted were general, without
accurate and verified information, but in such a
way implemented hermeneutic approach proved
unsuccessful.
Another
restraining
fact
the
secondary importance of creating a theory school in
spiritually-scientific pedagogy, and they then
pedagogical giants like Nohl, Litta or Weniger only
touched upon these themes in his works. S.
Bernfeld with his book Sisyphus or the boundaries
of education (1925) provokes and criticizes school
and pedagogical science, which in the book did not
care about 40 years. Bernfeld claims that school as
an institution is not meant to rise in order to lesson
and that stems from the socio-economic and
political aspirations of society. This is important
work in the theory of school, because although
Bernfeld does not use that term his book, brings a
clearly defined theoretical concept (Tillman, 1994).
The sixties of the twentieth century marked the
beginning
of
two
mutually
much
related
development contributing to a theory of school.
Traditionally, education is increasingly out by its
backwardness, and was therefore necessary
reforms. They in turn necessitated the scientific
questions that the scientific pedagogy could provide
answers. Therefore, sociologists and psychologists
have become a kind of competition educators
started to take an interest in the issue of education.
Academic pedagogy countered 1962. Roth gave a
realistic turn which adopted the theory and
empirical methods of competitive discipline. He also
published many other works whose common
characteristic empirical accuracy in presenting
results and those results dealing with pedagogical
requirements of the school. There are the
beginnings of critical approaches that are cited in
the request for school reforms in the seventies. At
the same time, hence the early sixties replaced by
the theory of school, and the main 'culprits' for the
young scientists from the Institute of Munster.
Among these young scientists in particular stand
out Schulz, Kramp, Furck and Wellendorf. In his
numerous works amounts news relating to criticism
of spiritual theories. Interestingly, the criticism
made by those who are themselves derived from
existing theories of spiritual. In the early seventies
to the socially oriented theories aside part of works
connected with Marxism. Such is book Altvater and
Huisken, entitled Materials for the political economy
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of the area of education where the school says, "...
as a sub-system of capitalist society. Education is
described as manufacturing workforce as a
commodity. "(Tillmann, 1994). However, the
importance of them is that they encourage
discussion on the introduction of the school system
in the processes of social production. In the
seventies the social role of the school is defined as
a structural-functional or political and economic
forms
and
often
theoretical
beginning
of
quantitatively oriented empirical research, such as
in Fenda (Tillmann, 1994). However, not all were
supporters of such approaches, and in the midseventies, reports a new theoretical orientation
GHMeada also based on the concept of interaction.
Revise it Habermans and Krappmann. This survey
was conducted by observing the individual in actual
social environment, then based on the results
interpreted
individual.
This
introduced
new
phenomena, such as anti-social behavior, which
soon became topics discussion. In parallel, takes
place ''radical criticism of the school 's protagonist
Ivan Illich, who does not believe in the future of
education. In his actions do not help schools and
Disschooling society speaks about the impossibility
of school reform, and ultimately always leads to
disappointment. Therefore, instead of reforms
proposed abolition of school. Tom is a stunning
proposal attached great attention and caused
heated debates. The chart below shows it can be
concluded that the question of the theory of school
again became topical in the late sixties, and since
then constantly full contents of literature. Until this
debate has been criticism of the work of spiritual
education theory, whose main line emphasis on
psychoanalytic and social amenities. At the same
time the current and 'radical criticism of schools''
that indicates passivity pedagogical production.
Impression corrects several school theoretical
drafts written on the model of the theoretical
tradition of the German pedagogy that is not under
the influence of scientific and social approach.
When we talk about these school theoretical
designs meant the Wilhemovu anthropological
"theory of school," Ballauf historical and systematic
analysis "functions of the school", and Geissler
book "School" of the political text speaks on
education politics? Books make a difference
because they do not linking social-scientific
knowledge through teaching approach.
Spiritual-scientific pedagogy (Dilthey, Nohl, Litt,
Weniger, Spranger ...)
Of spiritual pedagogy is the direction in educational
theory developed by the Berlin philosopher Wilhelm
Dilthey in his work Theory of Spiritual Science, in
the period 1917-18, and 1933 and after 1945.
Dilthey attempts at development of spiritual
pedagogy during his life did not provide particular
results, but are its bearers during the Weimar were
Herman Nohl, Eduard Spranger, Theodor Litt,
Willhelm Flitner and Erlich Weniger. He points out a
few features of spiritual and scientific pedagogy: 1.
of spiritual pedagogy argues that science is about
and for pedagogic practice. The theory is partly
responsible for the practice, but it cannot deprive

practitioners of their decisions on specific
pedagogical
situations,
2.
All
pedagogical
phenomenon, processes and institutions of spiritual
pedagogy is seen as a historical fact to explore
scientific pedagogy and to allow responsible
decisions in the present on the future development
3 of spiritual pedagogy builds on the modern theory
and practice and considers that in the historical
process gained general principle orientation and
determining the value and that education must
occur for every young person, 4 methodical process
of spiritual pedagogy itself designated as historical
and
systematic
which
marks
the
current
educational
reality
(contemporary
issues,
controversies, movements). The role of the school
in the development and discovery of a unique,
individual and precious spiritual life and preserve
and enhance the power of society in its various
forms. The state should take the responsibility for
quality construction education.¸The functions of the
school are: * the child from the family translated
into public life, * to prepare a child for adult life
and work, * to teach a child to order and laws of
the strength of the company, * a place where the
child cognition higher spiritual life and allow him
aesthetic production and reception, * that focuses
on
the
future.
School
and
society
are
interdependent and should stop sharing the school
of life. Some theorists are added and positions such
as Spranger who points out that there are: a) The
so-called general factors of culture - here is one of
the national state of the economy and its overall
structure that is associated with the general world
situation, social stratification and division of the
citizens, the state and its foreign and internal policy
guidelines, the state of science, etc., b) specific
pedagogical general position - including the state of
family education and school education, distribution
of school in many branches with a variety of
educational settings, the teachers and teacher
training, professional associations and caste
consciousness, ruling methods of education and
teaching, internal techniques and organization of
school facilities, and c) The governing school and
educational right - school and educational rights is
entirely determined by the state constitution. At the
same time, all branches of legislation, public and
civil law in some way affect the area of education.
Most recently developed increasingly clear the area
of children's rights, the human rights of the child
(Tillmann, 1994).
Structural-functional
theory
school
(Finger,
Parsons, Merton, Fend, ...)
According to these theorists, the main function of
education is the transmission of norms and values
in order to stabilize the company.The function of
the school is to contribute to socialization, learning
norms and standards of behavior. Schools are
socially controlled places, an integral part of the
social system. The school teaches adjustment
(adaptation) society. You need to get people to
want to do exactly what is expected of them.
Structural-functional nucleus of social science
theory has captured the various sciences and
merged them into a system of categories that are
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fruitful for research and supra-function social terms
(Finger, 1994). T.Parsons connects and brings the
relationship results of numerous social-scientific
researches. The task of structural-functional theory
refers to education aimed at the preservation of the
existing
organization
of
society
through
socialization and cultural transmission. In doing so,
under the mediation of cultural transmission
supposes valid values and norms of the coming
generations, and the process of socialization is
related to creating your own personality within the
company. R.Dreeben in 1980. He elaborated
Parson's work. He believes that people in its
activities in public life should be guided by the
norms of independence, performance, universality
and specificity. The school insists on separate
achieving results that are responsible, and thus
fulfilled the norm of independence. School
determines the result to be achieved. Through
constant evaluation and identification with the
teacher may be assessment of personal action, and
thus meets the standards of success. Universality is
achieved by treatment of all students in the same
way, unless there are individual differences that
have to do with the school. This will be the norm of
universality easily achieved if approved standards
and specifics, and they will make the teaching of
students to enter only a part of them, to fulfill its
role as the students. Dreeben claims to be just that
rule cannot be adopted into the family, but
students must acquire experience in the school.
Fend confirms that Dreebenovo work a great
influence on his thinking about the fundamental
structures of education, and the Theory of school
are even calling for Dreeben’s evidence. Progress
against Dreeben is also that Fend does not describe
only the generally accepted views about the school,
but also brings various forms of state of what are
really in schools. In his theory Fend describes
school systems as "... institutions and socially
controlled based socialization", and pushing each
other is no different notions of the school system,
the education system and educational institutions.
Because of this and of inability of discussions on
the structural alternatives to school, which is often
the case with previous works of other authors. Fend
school is defined as a formal organization. Can be
globally planned and organizational chart and finely
planned, micro organization and distinguishes them
from the planned learning process. He mentions the
possibility of connecting these types of planning,
but it still does not elaborate. In all his works Fend
preferred empirical work before the theoretical
assumption (Tillmann, 1994).
Psychoanalysis school as an institution (M.Muck.
G.Muck, Freud ...)
Muck analyzes the social demands of the school
system and stated that the process of socialization
decisive role does the school play. The role of the
school is easier to understand when you explain the
goal to which it aspires: The aim of education is to
create a young man as a moral figure, to prepare it
to be professionally competent and politically
responsible, for independent and responsible
service to the people and to mankind by means of
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worship and love of neighbor, to teach him tact and
patience, honesty and sincerity. The requirements
that the school sets, to be developed in young
people, are the following: professional qualification,
development of individual moral personality and
civil obedience. Each of these requirements can be
achieved in equal measure. Writing of professional
qualification, the author mentions the state
guarantee as the background of this application. In
the process of preparing the young men for
occupations, the state ensures continued economic
reproduction of society. Following the request that
sets the creation of a young man as a moral
personality.
To
enhance
the
quality
and
uninterrupted communication of the society
members, a young man should accept recognized
social norms and patterns of behavior. Also he is
trying to leave room for the development of his
personality, personal and creative autonomy. When
we look at these two first applications, we see that
the relationship becomes more complex and full of
complaints because of technical and instrumental
requirements of a particular profession cannot
cover the complexity of some of the figures. In
order to fulfill the latter requirement, ie. Civil
obedience, takes some state organization which
every member of society with equal life chances.
There is a big difference in the quality of
knowledge, and its social prestige and material
benefits, and opportunities to achieve individual at
a time when not at work. The main principle
becomes a compromise formula. A big role in all
this has schools because it is a place of division.
This whole system is in a much altered by the labor
market, ie, the principle of supply and demand.
There is disagreement in the process. For example,
do not share the interests of the individual student
related to the personal development of the
standards that support the economic system: I
cannot get rid of the objective contradictions that
exist between personal interests and economic
demands
(Tillmann,
1994).
Psychoanalytic
observation confirms that in case of problems that
occur not all completely understandable and preconditioned by the real objective possibilities. The
main role is unaware of the problems we create
ourselves. Here is mentioned discrepancy between
real life and behavior among people. Our cultural
need is to preach on those values on which the
lives of at least (there is a need for "a beautiful
Sunday sermons"). In situations where we deceive
ourselves, and the sermon on the values of the
function of defense mechanism. Although hatred,
intolerance, narrow-mindedness are trying to move
away from consciousness, they still enter the mode
of action. Thus, these mechanisms cannot solve
problems: Teachers and students with similar
forced-neurotic defense structures will accept all
this as a reality. Persons different structures, which
cannot accept this defense strategy, faced with the
one against which the dam and therefore fall into
fear, rejection or rebellion (Tillmann, 1994). The
principle which appears hatred, should be sought
where acts contrary to published words. In the
example at the request of awe, love of neighbor,
contrary to the principle of success.
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In the implementation of the principle of success it
was bound to hold in which refused becomes
effective. The success of a competitive struggle.
Since in this case charity remains just a word, it
should be specifically and continually emphasize.
This page unaware of social events related to
conscious conflict is becoming the norm, ie,
unconscious conflict relationship. The change at the
conscious level cannot bring fundamental change.
As long as you do not knowingly accept and process
a particular problem, it will manifest in another
social field. Learning solidarity instead of success at
the expense of others is only possible running and
talks about unconscious lived rivalry, and using a
common finding different ways of behavior in the
daily school routine. The school in its structure has
many features which are analogous to the structure
of compulsory figures. The state has to enter the
institution school designated certain assumptions.
There is a particular year of registration, a specific
place of education and the schooling. For students
that these assumptions do not want to obey, there
are penalties that force him to still behave and act
as specified. Except that there is no impact on the
external form, the student does not have any
influence on the content of learning is not.
Everything is planned and specified in the plans and
programs of learning and teaching carried out by
the teacher. It is said that lessons learned should
be a prerequisite for a successful future life, but in
this case the student does not leave a chance to
check it out. The student today is no longer a
subject, not the starting point of learning, but the
subject is education. Since the mark has become
the measure of value of individual students,
evaluation of students from the viewpoint of a
friend or family are seen only in a subjective,
personal way. Teacher for abstractness school
learning cannot assume intrinsic motivation in
students. That is why he is constantly forced to
awaken their interest in learning. Because of the
questionable
connection
between
school,
community and individual requirements, teacher
opposite the content that students transferred and
standards of conduct in a very precarious position.
Because there are no alternatives, the teacher has
no choice but to any student behavior that is
different from the student conduct, means inferior.
Do anything to direct against him judging that did
not achieve success as a teacher (Tillmann, 1994).
Interactionism and school theory (Mead, Brumlik,
Guenter, Tappels, ...)
There are basically two approaches to consider
education: macro-sociological, that education from
the point of the observer and micro sociologic it
seems from the perspective of participating.
Participants
are
actually
actors
and
they
themselves take a certain degree of freedom and
autonomy. As actors, overlook his behavior, but the
behavior of others. We assume that our partners
interact behave rationally planned. Myself and my
behavior more or less well understood, and in
interpreting the behavior of others become more
strict and uncertain. According to people who have
less respect for autonomy, we'll act with less

respect and more authoritative. If you perceive that
we find ourselves in this situation, we will take all
of us to prove that we are able to act responsibly.
At school the influence and power is unevenly
distributed. The actors fight each other for
recognition. The school is the struggle associated
with the acquisition of social goods. Although the
deteriorating social position of educated, are still
formal and final school exams and further condition
to a professional career: In the interaction terms of
school is an institution determined by the behavior
of all its members and serves the surrender of
social goods. The right to acquire the social good is
acquired by the struggle for recognition in which all
members of the institution (Tillmann, 1994). Thus,
the school is an institution certain behavior of all its
members and serves the surrender of social goods.
Representatives of this theory indicate that the
current forms of school organization source of
problems. The school evaluates and classifies
students, defined, labeled (good-bad, smartstupid). In this sense interactionists emphasize 1)
Interact and identity, 2) Institutions and social
control, 3) Curriculum and career, 4) Stigma and
labeling. As with psychoanalytic theory, the school
develops a rivalry and competition. In this context no room for charity.
The radical critique of the theory to school (Illich,
Frerie, Reimer, ...)
With this concept, it is a critique of the institution of
school: she was forced channel for acquiring
knowledge, endangers the free mind, to apathy and
aggression, contributing to the creation of social
differences. Schools serve primarily the rich and
privileged. It is suggested descolarization school the changing role of schools, Illich proposes a new
type of school, which will ensure peace and justice
throughout the world, new forms of social division
of labor and allow a new style of life. Nevertheless,
one pending, or at least poorly resolved, questions
which deserve permanent criticism is certainly a
question of assessment, which is principally
engaged dochimology (Gojkov, 2003). H.Dauber
lists three items of their personal efforts which says
that changes or humanize school, should first start
from the everyday problems of students, teachers
and parents directly involved in the upbringing educational process, but bearing in mind the
totality of social and experiential connection.
Reforms in school may change every day school
only if you accept constructive everyday definition
as an important complement to the scientific theory
that is. To consider the everyday experience of the
participants of the school itself. Radical criticism of
school Paulo Freire and Ivana Illich developed in
the late 60's, and the world's attention is attracted
70s of the last century. At the center of their
criticism is primarily comparison between two ways
of life, the model of capitalist industrialization
versus the colonial and post-colonial oppression of
the Third World. Their criticism of school points to
two significant lack of common theory school.
Socio-theoretical disadvantage is reflected in the
often insufficient linking of economic, social and
cultural ideas with ideas and practices of social and
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technological progress, and the systematic neglect
of the everyday experiences of students, teachers
and parents consider the empirical lack. There are
four public criticism of compulsory education from
the perspective of learning Freire and Illich: 1)
School education consists of a controlled social
learning and life that others are determined,
leading to a growing apathy and aggression, 2) In
the process of learning is very important personal
connection between students and the one who
teaches, but it makes up for in schools by
transferring responsibility to the institutions.
Schools are increasingly established as a factory
while students are channeled into the production
process to unprecedented, 3) Schools serve
primarily the rich and privileged, are paid by the
social majority, and are available only to a
minority. There is a clear tendency to take on everhigher levels of education increasing the funds used
by all small groups of people, and that it does not
reduce inequality, but increasing, and 4) Due to the
separation of the real social problems and the
inability to make the space wider area of
experience and action , reduces the importance of
what has been learned at school, and it covers the
simultaneous administration of the growing
importance of the formal final exams (Tillmann,
1994). Freier, her work emphasizes that the aim of
his work is the awakening of consciousness,
overcome the culture of silence. Teachers and
pupils seen as partners in the dialogue in pursuit of
a common truth that achieves communication,
reflection and joint action. As subjects of the
process of getting to know, participate in
eliminating subjective accepted addiction. Illich,
unlike Freier solution see the inversion of
institutional structures and returning to everyday
learning and working environment. He believes that
the existing schools limit access to knowledge and
education, and that instead there should be a
mediation center. It would enable everyone to get
in touch with each other to exchange knowledge
and experiences through which to establish a social
connection between people with nature. In that
way and learning from the classroom replaced by
learning in real life and working environment that
would enable direct connection between people and
information.
Men and women in the theory of schools
The theory of permanent school is the subject of
research interests, and often the center of
numerous scientific debates. Since there is still no
complete theory school requires continuing work in
the area of its interests, and they are primarily
students, teachers and parents. To understand
what the theory is principally engaged in school is
necessary to study and further study its historical empirical development of a number of theories that
has given the history of its existence. A number of
scientists and educators engaged in a discussion
that is markedly towards the direction of
development of the theory of school. They are all in
a certain way, their work and research, contributed
to the inauguration of the theory of school as one
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of the central concerns of professional and scientific
work. Bearing in mind the theory of school, but also
didactic theory, at the center of interest are
primarily students, teachers and parents who are
often ignored in disciplines such as the educational
policy. Unfortunately, problems still exist and will
exist, however, for example. Sometimes the theory
of creating and complement the scientific experts
which often lack practical knowledge, and everyday
experiences of those who participate in this
development
are
losing
importance.
The
development is seen as an extrapolation of the
past, the quantitative continuation of the existing
system, ie. That the development should continue
on the same assumptions on which rested in the
past.
This
primarily
reflected
the
stricter
differentiation, a clear extension of time reserved
for learning and age, the narrow specialization of
the learning content and learning opportunities and
more
unique
organizations
(Polish,
1991;
Mušanović, 1996). On the other hand, education is
supposed
to
contribute
to
overcoming
unemployment, and was expected to increase the
chances of social equality, primarily equalization
and reduction of individual freedom and social
unity. The reform of education should be to solve
global social problems that spread far beyond the
boundaries of education, making it far surpasses
the limited possibilities of school and thus impedes
the basic learning process. Bearing in mind the
cover theories schools, authorities, and here most
of Tillmann (mentioned by many already mentioned
but also B.Adl-Amini, K.Hurreilmann, H.Dihanz,
T.SCHULZ, etc.) Are trying to run the global final
discussion that should synthesize thoughts imposed
in the aforementioned attachments. In short these
are the following questions: 1) The theory of school
- what is the use of practice, 2) is the theory of
school pitfall for teachers. 3) Is the theory of school
in search of the subject, 4) Is there a theory of
school or school philosophy, 5) To further develop
the theory of school, 6) Where a school between
the
pedagogical
theory
of
self-criticism,
involvement of social sciences and resorting met
theory, 7) How do you define debate and criticism
around 1970, 8) What about the interference of
Social Sciences, 9) How justified recourse met
theory, 10) How and why further theory school. On
these and other questions, the answers will be safe
for a while to look, just as you will, and this theory
is developed. Finally, if we take that didactics
research and the creation of the theory of
education with regard to teaching and learning,
then we can understand the theory of school
discipline as a parent, but this demarcation can be
sharp. The theory of school generally refers to the
general tasks, or the function of the school in the
socio-cultural ties, as well as the institutional
internal and external institutions of school, while
didactics, primarily related to the objectives,
content, methods, media and interact within a
comprehensive, school- a theoretical framework
which should be explained. As can be seen from the
available literature core Theories makes specific
relationship school as educational institutions and
the society they belong to, and as such all of the
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implications of this relationship in terms of time in
which to locate. Simply put, the actors of this
relationship, each at their own level and in their
respective positions are: entity that receives and
provides information (student elementary school,
high school student, the student at all levels of
study, and the man in the Lifelong Learning), an
entity that provides and seeks information
(teacher, lecturer, professor, mentor, etc.), the
entity that manages the various modes on the
overall levels of the educational system (education
manager, legislators, agencies for accreditation,
etc.) and of course, the content is transmitted,
processed, used and archived as part of the this
entire process (Polish, 1991; Kraguly and Munjiza,
2010). Each level of this process has its own
characteristics, ways and means of implementation
and evaluation of results but what logic dictates
and it is demonstrated through a variety of
previous studies and books is the fact that it was
the level of study (basic) last real time point at
which the man / woman can really affect. That's
because this is the last level at which people attend
a systematic training program that requires him
"learning" therefore the acceptance of new ideas
and views in the system of competence and quality
evaluation. Everything is still subjective and has
different characteristics. The student population is
known by many features. First of all because it is a
future intellectuals and prospective managers in the
social, cultural and technical sphere. After
graduation, it is expected that they take a decisive
role in the implementation of management actions.
Therefore, it is of no small significance identification
of fundamental management approach which will
later conduct. For these reasons is defined by a
complex set of indicators that can provide
information in the broader context of the current
situation of the student population (Bonacin, 2011).
What should be a bit more detail into is precisely
the position of equality within a particular theory. It
is a serious task, but let me be allowed such a very
modest attempt. So, it is obvious that in principle is
always a degree of active participation ("coercion"
!?), which the company uses in order to convey
their individual values. It is a logical sequence of
expectations in terms of reproduction of social
values of certain communities (Kamenov and Galić,
2009). But in this case means that the specific
situation of women and men to reflect part of the
theory. It has long been the traditional opinion
supported the general attitude that women "are
perfect" for teachers (preschool and junior school)
due to the transfer of educational and emotional
values such violence, which of course, makes
sense, but also raises the question of the type: Do
fathers have also in the family that the educational
task and component !? A: interactionism, who
appeared a little earlier than the other theory (at
the beginning of the XX. Century), had pretensions
to resolve and determine some important terms
that are placed in the context of education, and
therefore in the context of the tasks that the school
has to spend. These concepts are: 1) The
interaction and the identity of the actors in the
social and thus educational relations, 2) Institutions

and social control, 3) Biography and Career, 4) The
stigmatization and labeling. Obviously it was an
attempt civic model of society to stop the inevitable
decline
and
decadence,
ie,
turning
the
deconstruction that followed in the next 50 or more
years. Depending on the settings of 1-4 is very
clear that it is "masculine" world in which "knows
who controls". How quickly see (on two occasions),
mainly to manage weapons and death. Women are,
however, imagine, and produce weapons as the
men struggled. B: With the advent of spiritual
scientific pedagogy (in principle, between the two
World Wars) began profiling thinking on scientific
cause-effect
relationships
based
on
three
principles: a) the current educational reality, b)
research links and relations, and c) Historical
overview of Rousseau onwards. The establishment
of the school as a social and state institutions is
certainly a positive thing, but so it is also evident
that this is a somewhat traditional conservative
attitudes (especially Dilthey) so it is easy to
assume that women in this model "had their place",
that is not underlined this gender component, nor
the women had influence at the highest levels of
influence. C: With the advent of structuralfunctionalist aspects (basically after World War II)
are set tasks theory school within a research model
for identifying and describing the genesis and
structure of social concepts. Socialization and
cultural transmission become the main tasks of the
school in order to preserve the existing
organization of society. In doing so, under the
mediation of cultural transmission means of valid
values and norms of the coming generations, and
the process of socialization is related to creating
your own personality within the company. It is
noticeable and that the role of a teacher continues
the role of mother. Otherwise it evaluates school
performance than is customary in the family, which
in addition to those different characteristics of the
role of teachers (teaching norms) of the role of the
mother, leading to a reorganization of the
personality of students. An interesting and very
questionable! D: Radical criticism of school
appeared in the late 60s of the XX. Century in the
same time and in the same sense and the human
desire for change (Fox and Dauber, 2010) and
primarily intended as a humanizing school, because
of all hitherto known to school be considered as
space and experience life, not space to achieve
political aims and social long-term effects. See
that's exactly radicalized segment of school used to
determine the social in relation to individual impact,
as in previous theories skillfully avoided or masked.
However, like other theories, this one is not able to
overcome the social and political foundations, and
is trying to equally competent to deal with the third
world, neo-colonialism, capitalist industrialization,
etc., asked for the reorganization of the school
system, but truly not offered anything unknown, in
addition to the criticism that defines what is bad. E:
Although psychoanalytic theory existed earlier
(1902nd-1920th), the theory of schools in them
have found their strong foundation in the second
half of the XX. Century and most of the muck and
Fink-Teichler (1980; 1988). Certainly among the
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main goals of education is to create a young man
as a moral figure, to prepare it to be professionally
competent
and
politically
responsible,
for
independent and responsible service to the people
and to mankind by means of worship and love of
neighbor, to teach him tact and patience, honesty
and sincerity. That everything should be in
accordance with psychoanalytic philosophy of egoid-superego (Wikipedia, Sigmund Freud, 2014).
However, within the concepts of development and
competence ("hunger for success"), realistic
relationship between the individual and society, we
cannot solve the objective contradictions that exist
between personal interests and economic demands
which directly saturates the gender situation, but
again the confrontation is inevitable and in this
area (Larney, 1998; Thom 2003).
The problem, the goal and purpose

who, why and when (Luhmann, 1981; Mušanović,
1996). In fact, differences in school theories arise
precisely because the authors observed a problem
with the theory of different social aspects and have
slightly different educational goals. The abovementioned problems are necessary as much as
possible "familiar" to the goal of effectively and
efficiently achieved. The aim is to determine the
differences in some educational indicators between
students and student training college with the
ultimate purpose of recognizing elements of the
value system that can play a significant role in the
transfer school or educational processes (Gudjons,
1994). According to all of the aforementioned work,
the last time point at which the person can
seriously affect the right one when you attend a
higher educational institution - college. So then
when the student. Therefore, the student
population has become the subject of this paper.
Hypotheses

Figure 2. General time-line of certain Teories of
school groups appearance [Source: Bonacin, Da.]
If the theory of school term relationship between
the influence of society and social institutions
(schools) on the formation of the individual on the
one hand and human individuality (these
individuals) on the other hand. It is obvious that we
must know the value system or its elements at
future educators because They, in this case the
actors that are taught and to transmit knowledge
and to participate in creating plans concerning
education and about that depends how much the
society influence the formation of the individual. It
just means that you can still be who they are, what
they are and what they are. Therefore, the subject
of this paper student population of educational
faculties from the Croatian, BiH and Serbia and for
reasons of language comprehensibility. Since men
and women are potentially different experience
value system and possess different abilities that
can be very objectively assess, study included both
sexes. The problem of labor is the lack of
knowledge of some phenomena in the context of
the transfer of knowledge and education as the
social and educational systems and thus often very
dynamic (Meyer, 1968). This is particularly evident
in the most recent era of socio-political and
economic progress due to its expansion and
increase the content of which is the education
system needs to convey the influence and the
knowledge and skills of people - actors in the
educational process. These dynamic educational
systems are changing, therefore the quantity and
quality of content and the historical context in
different ways because the new time and new
opportunities and provide new information, but it's
always all have in common that there is a transfer
of knowledge and education only difference is how,
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In line with the objective established the main
hypothesis: H0 - There is a significant difference in
the indicators applied by the treated sample of men
and women. In addition to the main hypothesis, it
was possible to establish and support: H1 - There
are significant differences in the univariate level;
H2 - There was a statistically significant difference
between groups in the general multivariate level;
H3 - There are significant differences that can
define the structure of discriminative function and
significant distance group centroid.
Previous studies
The student population is known by many features.
First of all because it is a future intellectuals and
prospective managers in the social, cultural and
technical sphere. After graduation, it is expected
that they slowly take a decisive role in the
modulation and implementation of management
actions. Therefore, it is of no small significance
identification
of
fundamental
management
approach which will later conduct. For these
reasons is defined by a set of indicators that can
provide information in the broader context of the
current situation of the student population. In this
regard, it must be admitted that there was a lot of
research in pedagogic sphere, although the
differences between men and women in education
not much. The author of absolutely no pretensions
to claim that it is a complete and comprehensive
set of reference publications, but will clearly specify
the information that in some way refer to the
understanding of the issues. Likewise, in stating
this information will be cut detailed breakdown of
the sources (eg, books), which are cited in the text
since they mostly basic and well known or
explained lumber. The concept is explained by the
company in many ways, by various theorists of
society, so that there are several definitions of the
same but the most interesting, for example, she
functionalist Talcota Parsons, which the company
considers a system of interconnected parts where
each part has its own function, which must be
made to a whole function and each part is in
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relation to others affected and affecting him
(Haralambos and Heald, 2007; Wikipedia, the
Company, 2014). Starting from this definition, and
taking other's definition into account is relatively
easy to extract the parameters common to all these
modes of representation: the company is an
abstract entity relationship between individuals or
connection system consisting of interdependent
parts which is capable of reproducing itself. It
adapts to the environment (production activity),
integrated (there are normative order). It also has
a hierarchy of goals and ways to achieve them, and
maintains a certain dominant cultural values form
through which social life takes place and that such
interpenetration of cultures, people and social order
(Fanuko et al. 1995; Bonacin Yes., 2011). As seen
from the above, the company is an abstract entity
relationship between individuals, which means that
based construction segment each social system and
individual man's first as an independent unit, being
that there is a thought then as being that coexists
with others, will be a learning developing and
establishing interaction with other such individuals
form a society. Basic mechanisms of survival and
development of the individual and society are
historical, legal, political and economic dimensions
of interwoven through education, socialization,
internalization, education and knowledge, morality
and optimization. Basic links individuals and society
comprise the motives and needs (each individual),
management
(individuals
and
their
needs,
processes unitary society, knowledge) and culture
(the foundation of the existence of the society - the
common values and characteristics of these
individuals in that society) and globalization
(tendency expansion of value to other companies)
(Bonacin Yes., 2011). Within the society the
individual has a certain social status and it
adequate social status - ranking and evaluation.
Occupying the position and status of the game or
not, the associated roles, generally pre-defined and
generally expected. Executing or not executing
obligations and use or non-use rights through this
role can be positive or negative and as such affects
other members of society. The role of educators is
very important for the function, maintenance and
development of the company and is therefore well
acquainted with the characteristics of individuals
who will have such an important place in the
system. Such individuals form social groups and
social organizations and their system of norms,
values, social position and role, and organized
activities which allows members of society achieve
vital social objectives, such as eg. Education form
social institutions (Bonacin Yes., 2011; Fanuko et
al., 1995). First of all, the above individuals as the
basic building segment of the society is unique, the
totality of being and such we need to "see". Its
continuous development and "working on it"
resulted in a relatively quick upgrades itself and
multi complexness which itself develops. Such
knowledge should be adequately and transfer.
Because of the enormous advances in science and
technology and our knowledge of man in all areas
of every day is increasing. On the one hand, it is
remarkable on the other hand requires a

reorganization study of the same and the official
science so "cut up" a man on the small physical /
logical pieces in order to better understand what
the consequences have the necessity of synthesis
and synergy of all experiences conceptually
(Bonacin, Bilić & Bonacin, 2008). The resulting
logical unit called dimensions / assemblies each
became the subject of one of the scientific areas.
That entity - man study has at least the following
properties that can be relatively easy to determine:
1) morphological circuit that describes the structure
of the body, 2) motor (swinging) circuit that and
participating in the resolution of the motor (of
motion) tasks, 3) Functional circuit - function of
organs and organ systems and their interaction in
maintaining homeostasis, 4) cognitive circuit intelligence and according to Das, Kirby and Jarman
(1975) contains a perceptive (reception), serial
(sequential)
and
parallel
(simultaneous)
information processing and memory (memorizing),
5) and conative circuit - personality traits and the
Momirović et al. (1983) model is composed of the
regulatory mechanisms of the function of defense
mechanism of regulation functions attacks, the
regulatory mechanisms of organic functions,
mechanisms of coordination of regulatory functions
and mechanisms of integration of regulatory
functions and mechanisms of activity regulation
(Bonacin, Bilic, Bonacin, 2008), 6) motivational
circuit - the simplest said what motivates a person:
a) a primary or biotic, b) secondary or social, and
c) tertiary motifs derived from pure hedonism (the
Bonacin Yes. 2011), 7 dimensions of social
attitudes - a) conformity, b) conservatism, and c )
authoritarianism, 8 macro-sociological characterristics ie. a stable set of indicators that is most
easily described as a social differentiation, social
mobility and stratification. According Saksida and
Petrovic (1972) model of the structure of
stratification subsystems included a) socialization,
b) institutional, and c) sanction, 9 microsociological characteristics, ie. A) functional clique,
b) opposition clique, and c), and It is possible to
register and control trends, 10) the educational
features (Vukasović, 2001), qa surely this collection
assemblies can be extended depending on the
objectives of research and application. The sample
in this study consists of just such individuals who
need to study as much as possible of such
properties. It is the students, adult women and
men who are adults but are still in the area of the
official system of education, even they're going to
be educators. For this reason it was absolutely
necessary to consult the different references to
certain features of respondents: age / age, gender,
the role of men and women and so on, in a
historical context, to the greatest extent possible
give a clearer picture of who we are dealing in This
work, why we do exactly this population and what
kind of implications this has on education. Bonacin
with multiple contributors (Bonacin, born and
Blazevic, 2005) a series of studies in 2004-2006
defines
a
completely
new
framework
for
determining the structure of the motor control (in
the wider context segments kinesiology and
education) in the context where there is no state
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but a permanent process and the motor assembly
organized as a set of three regular parent process
a) a process of persistent activity - Afterglow
(defense) b) the process of development actions
(attack) and c) the process of integration of action
(synergy). What may be very important for this
work is that based on this, further research
Blazevic and Bonacin define a similar model is
configured in accordance with the anthropological
development of man as a species, is also composed
of three processes: 1. On-line - acute effects
without analysis 2 . Common - sharing resources
and 3. Batch - permanent cognitive accumulation.

Figure 3 On-line – Common – Batch model
[Source: Bonacin, Bilić & Bonacin, Da., 2008]
In reality these processes underpin society and the
individuals in it. They work so that all three
processes operate with each individual but not at all
evenly distributed (represented). This is most
obvious in learning. For example, children in base
schools are taught online, continuously receive
information from outside (from parents, teachers,
the media, society ..) As it goes, the received data
analysis and processing, storage and use, creating
knowledge and knowledge that becomes the basis
for further. New knowledge builds on old and
children thrive - are growing. During this period a
little exchange with the environment (common) and
have a small reservoir, base (batch). The older a
child, it is better to "intestine" the information and
gain a better base, more exchanges with the
environment (peers, parents, teachers, specialists),
has his own opinion and so on. Still learning ie.
Receiving the information and knowledge base
increases . In high school, this process is more
visible. Children build "the self" formed attitudes,
have opinions and exchange with the environment,
but is still on line model in benefits. The faculty to
the online mode should give way to a Common a
higher education implies batch -accumulated
knowledge where one can now choose which will
receive and what does not. In his book Children of
the country, which is written in six books, author J.
Auel is guided advice "military experts" (historians,
archaeologists, sociologists, psychologists) as well
as their own practical experience (joined the school
of survival to an expert for Aboriginal skills to teach
primitive methods of construction of ice caves, and
Fire, leather tanning and processing of stone) in a
very explicit, although perhaps imaginative and
fantastic way to show the life of Neanderthals and
Cro-Magnon following figure Ayla, Cro-Magnon girl
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who was accidentally brought by Neanderthal tribes
(Auel , 1987). Organized the training needed to
maintain the complex system of administration and
culture found in the first highly developed
civilizations of Mesopotamia and Egypt. New
archaeological research shows that the first real
school occur in Sumer (Akkad) around 3500 BC. It
is believed that the Sumerians first started to use
the letter as they are the oldest known records
found in Sumer. School is mentioned in a variety of
texts, mostly from oldbabilon period (20th-16th c.
BC. BC.), Also called Song school days, and talk
about everyday life and troubles of young scribes
and their teachers. The first name for the school,
translated literally means "home plate", the first
professional educator (Wikipedia, Sumerians, 2014)
was called Ummi meaning father in the broader
sense marked the craftsmen or experts reflected
the esteem of his skill in Mesopotamian society
(Osterman , 2012). The process of learning based
on memorizing, and curriculum were involved and
"scientific objects" such as math, grammar, and so
on. They taught and specialized items such as
measurement of land and amount of various
products, and even music. Are studied and
rewritten a large group of different literary
composition. She learned the letters, reading,
writing and talking about read and written on clay
tablets. On these plates are accompanied by
schools, teachers, students and ways of learning.
That's how far he knows, was the first professional
school intistitucija in which first appears and
professions teacher (Kale, 1990; Catic and
Stevanovic, 2003; Bleicken, 2005). Also, the
importance of education was observed in ancient
China. In fact, every citizen could acquire education
at all levels in the public or private schools, for
example. Each village of 500 inhabitants had a
primary school and over 7000 cities had high
school, while in the capital existed universities. In
ancient India, learning was based on yoga and
meditation, and for each caste there was a special
education system. Brahmins (from that caste
originated Buddha as the supreme thinker and
priest) had the most advanced school (Catic and
Stevanovic, 2003). In Egypt, the school programs
were linked with worldly matters, because it is
supposed to perform calculations related channels
(geometry), track the movement of the stars
(astronomy), measured properties after floods
(arithmetic) etc. Were established special schools
for scribes that were accessible to more children
and where they taught writing, reading and
arithmetic and there was a high school for the
education of clergy, doctors, generals, and
architects ... Ancient Greece, particularly Athens
taught the great importance of schools. They had
called. Gymnasium ie. public institutions that were
used for training the mind and body. The boys
practiced jumping, throwing the javelin, running,
discus and wrestling. There were also held lectures
and discussions on philosophy, literature, music, as
are the public libraries in the immediate vicinity.
Throughout most of the ancient Greek history,
education was private. Only wealthy families could
afford teachers.
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The boys learned to read, write and quote parts of
literary works. They taught singing and playing and
trained as athletes or trained as warriors. This
education is not acquired to qualify for a job, but to
gain the right to be full citizens. Both girls are
taught to read, write and easy account required for
management of the household. After a childhood
almost never received further education (Kale,
1990; Bleicken, 2005). In Sparta was different. The
main target was a military upbringing. Newborn
babies, sick and frail wore the mountain and
sacrifice. Healthy children are up to seven years
raised a family. With seven years of the boys went
to military school to 18 girls were brought up in
public, under state control, and also taught martial
arts, singing and dancing to be able to have healthy
offspring and defend the home when the men
leave. About boys from rich families who went to
private schools took care of pedagogues paidagogos, house slaves that were selected
specifically for this and were companions of those
boys. Classes are held in the homes of teachers
where the boys learned mentioned cases. From the
age of twelve boys practiced wrestling, running and
throwing and javelin. In Athens the older boys
learned and refined disciplines such as culture,
science, music and art. Education, ending with 18
years followed by military training for a period of 12 years. A very important part of education for rich
boys were represented by learning under the
auspices of a mentor. The student's academic
circles following the political speeches of his mentor
in the agora, helping him in the conduct of public
affairs, practicing with him in high school and
attending symposiums. The richest young men
continued their education at the most learned of
the Greeks, especially the Academy (Kale, 1990;
Catic and Stevanovic, 2003; Bleicken, 2005).
Feldman et al. (2013) followed the mothers, fathers
and children in infant and pre-school age and
adolescence, with respect to the formation of social
competence and skills of the talks showed that the
mutual relationship between the mother-child
relationship and mutual relationship between father
- child the same effect on social cooperation and
establishing connections unrelated to the children's
social
environment
primarily
with
reduced
aggression in kindergarten and it again in a way
modeled conversation skills in adolescence. The
mutual relationship of father-adolescent influences
the negotiating skills of conflict within the
relationship while mutual relationship between the
mother-adolescent
affects
positive
dialogue
exchanges. Working with adolescents means one
important fact, which is that they must be seen as
a person and appreciate them as such. Patronizing
attitude, sharing advice, disregard and neglect of
their needs, opinions and attitudes is a strategy
that does not work and cannot bring the desired
results. Any labeling and categorizing adolescents /
ce can be counterproductive because it will produce
in them a sense of mistrust and misunderstanding.
The common perception was that they grew up
"older and wiser". However, most adults found
itself in a situation where they are in conversation
with young people become aware of the fact that

this was not so. The belief that the attitudes of
adults are based on mature assessment, and it is
considered that this is not the case for young
people, makes it difficult for any kind of work with
young people, which includes cooperation. It is
necessary to work with adolescents / raisins to be
open and respond to their curiosity and creative
thinking with the help of combining discussions and
various activities. Working with adolescents and
adolescents can be exhausting, exciting, stressful,
and filled with satisfaction. Building strong and
simultaneous open connections with young people
requires a willingness to listen, belief and inclusion
on "their side". At the same time it is imperative
that young people get honest and accurate
information on issues related to their own lives
(Sesame, 2014). The answer to the question "Who
am I?" Includes answers to the questions "what do
u think?" "What do I stand for?" "Who are my role
models," and so on. Our values, attitudes and
beliefs come to the fore and have a huge impact on
relations to others and to our intimate life. On our
choices are affected by many factors such as family
values, religious values and attitudes of peers /
frost. Every young man and woman has a unique
value system but only if it includes self-respect,
responsibility, respect, tolerance and equality we
can create relationships and connections with
others (Sesame, 2014). Among other things,
gender differences investigated and B. Thom within
the Agency for the Development of Health, studying
the connection between the behavior of men in
terms of risk-taking and drug use. The research
was quite extensive but what is interesting about
this work is that there is clear evidence of gender
differences in relation to risk-taking, maintaining
the health and seeking medical care on the set
where men are men's roles and social identity in
itself a risk factor in terms of disease and mortality.
There is also evidence that men as a species more
than women use tobacco, alcohol and drugs where
there is a clear link between gender roles and
identity, socially-cultural factors and causes of drug
abuse. It is interesting to say that the most
sensitive, for example, men who have lost their
traditional roles and traditionally "male" way of
achieving success and their social status prevents
them from adapting to new roles (Thom. 2003).
According to the definition of the Council of Europe,
gender is "socially constructed definition of women
and men. It is a social construction of biological
sex, a certain understanding of the tasks, actions
and roles ascribed to men and women, in society,
in public and private life." This is a culturally
specific definition of femininity and masculinity, and
thus is variable in time and space. Individual
human beings shape gender roles and norms
through their activities and reproduce them as
expected (Sesame, 2014). Category genus consists
of a) gender provisions that succeeds (man, woman
) b) gender roles, ie, the sum of all the
characteristics, behaviors, responsibilities and
expectations that are attributable to the genus in
which there is a stereotype that is, simplified and
very often twisted mental images and to suggest
that something is only for women / men, even boys
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socialized to repress feelings of pain and not to cry.
It teaches them to accept the firmness, strength
and invulnerability, and supports them to be
independent and confident with them to develop
and evaluate self-confidence and competitive spirit.
On the other hand, girls are brought up to be
gentle and to help each other and work together
and they are encouraged to play with dolls and
household models to assume the role of a person
who will look after and care for future family)
gender identity, ie. The idea that provision that
gender. Gender is not a gender identity that is
modern belief that one can choose "to be" a man or
a woman and that this is not some sort of deviation
(op.au.) and d) gender attributions ie. everything
that attach to a person when was first seen on the
basis of certain characteristics typical, characters
that are different from culture to culture and our
personal views (Sesame, 2014). Each gender role
are linked to certain expectations, and are
prescribed desirable traits and behaviors. If a
person chooses a behavior inconsistent with her
gender role, often encountering difficulties and lack
of understanding of the environment. So are
women who do not want to get married or have
children put down and identified by derogatory
labels. Men who are gentle, perform chores, are
dedicated to families and children often receive the
label henpecked and weaklings. Analysis of gender
not only handles the roles and activities, but also
relationships. Analyses were also tackles the issue
of who is doing what, but who makes the decisions,
who derives benefit, who uses the resources and
who controls them, and that other factors, such as
the laws on inheritance and ownership, affect
relationships. It reveals that men and women,
because of their different gender roles and
responsibilities, have different experiences and
needs. Both men and women play a role in the
sphere of work and life in the community, but the
contribution of women is less. Men and women
choose different occupations and activities and
have different features in the economic world.
Women are more involved in household and
educational, helper activity than men (Sesame
2014). According Larney (1998) theory of the role
it had a great response from the 1950s and 1960s
and by the 1970s, boys and girls are taught smooth
their gender roles in society. Segal 1990, also
according Larney (1998) believes that the
fundamental premise Theories role precisely the
fact that social expectations, rules and norms that
make up the human position in society to force
individuals to comply with that all through positive
and negative strengthening (perhaps running
reward and punishment). Indeed, Okley, 1972
(according Larney) is that the writers of that time
considered that gender stereotyping in general
forced. Roles to be internalized identification with
the parent of the same sex. In doing so, the
women learned raising, meekness and fear of
success, while the men learned ambition, rationality
and competitiveness (Larney, 1998). ŽivčićBečirević et al. (2009) reported that recent
research has primarily focused on examining the
role of met cognitive beliefs in the development and
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maintenance of emotional disorders, but also on
coping with specific situations, such as the exam in
college. One of the goals of the study was to
determine the structure of the questionnaire Met
cognitions on a sample of students. They were
interested in the contribution of met cognitive
beliefs and automatic thoughts during learning and
taking exams, Test Anxiety and success in college.
The sample consisted of 440 students from
different faculties and years of study, 301 girls and
139 boys. Questionnaire was applied met cognitive
beliefs, automatic thoughts questionnaire during
learning and taking exams and Spielberger Test
Anxiety. Students also assessed their attributions of
academic success on a scale of 4 degrees for 4
(abilities, effort, luck and circumstances). The
results point to the important role of cognitive
variables
(meta-cognitive
beliefs,
negative
automatic thoughts and attribution of success) in
the 'Test Anxiety. Although they do not have such a
strong direct impact, it appears that over test
anxiety can be carried out on the academic success
of students (Živčić-Bećirević et al., 2009). N.
Pastuović (2014) deals with the concept of
education with various important aspects. First of
all it connects with education, learning, training,
education and development, which is defined as the
process of changing course-simply be in a more
complex structure that allows efficient functioning
and development of the person as a "process of
actualization of its potential." In so doing,
education contributes to people because it enables
them to more effectively meet the needs which
contributes to its self-realization and thus the
attainment of these potentials. Education by
holding general intelligence with the most
important cognitive personality trait as it is
relatively permanent and universal trait that affects
the behavior of individuals in a variety of situations.
At the same time we must not forget how different
people in the same environment have different
ability to exploit this environment which makes the
teaching should be tailored to the student's
education and the educational process most
effectively took place. According to the author, preschool age has a great importance because it is at
that time lay the groundwork for future education
and during that period are transferred core
educational values and should allow preschool
education to all children, regardless of social
background. Furthermore, the author describes the
controversial relationship of education and morality
being considered as "the morality and moral
behavior more active learning through experience
rather than education." In the case of economic
viability, according to the author, investment in
education pays off on an individual and social level
and cost-effectiveness of education depends on
other social phenomena: the compliance of
educational production and the labor market, the
quality of the knowledge acquired and the ability to
use the knowledge and skills. Therefore, the author
states that education expansion does not
automatically lead to economic growth and
development. Also, education contributes to the
political development of the creation of national
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identity and integration, but with a higher level of
education of individuals comes to more criticism
towards politics and the existing order. The author
examines the impact of education on the culture of
a society: "Education culture operates more
education than education," it is possible to be
educated, but not be raised. Human rights, as well
as the values that are transmitted upbringing, can
improve quality of life and impact on economic or
political development. It is emphasized that
education plays a role in the development of
environmental awareness and behavior, but only
environmental education is not a guarantee of
ecological behavior, it takes education to develop
values and attitudes that motivate the behavior.

The indicators are listed in the tables. The used
indicators are designed to favor the said statement
(the Likert scale), and respondents were asked to
identify one of the five modalities (strongly
disagree,
disagree,
cannot
be
determined,
disagree, strongly agree ), which are later
converted into the intensity of 1-5.

Working methods

Results and discussion

The sample
Organized by the Faculty of Education, University of
Travnik, the year 2010 started the international
project "Research of sociological, management and
moral values of students" (Principal Investigator
prof.dr.Dobromir Bonacin). Information required
this paper emerged from this research. For the
purpose of this work is the total effective sample of
406 entities of both sexes and ages 19 to 27 years
from the aforementioned international research
project research. This allows effective and credible
conclusion generalization knowledge due to the
large population of which is removed. Such
effective allows each correlation, projections or
saturation greater than 0.0971 is statistically
significant at the 95% confidence reasoning, each
greater than 0.1271 is statistically significant at the
conclusion of a 99% safety. In order to complete
the project, the student population is selected from
a wider area, which provides linguistic intelligibility
(Pula, Opatija, Rijeka, Split, Osijek - Croatia, Nis Serbia, Mostar, Travnik, Kiseljak - Bosnia and
Herzegovina) (Bonacin, Da., 2011).

According to the results in Table 1 we can conclude
that the analyzed samples are significant univariate
differences by gender, but that are not present in
all the indicators. In the case of the first indicator
(Everyone needs education, regardless of age, sex,
religion ....) there is a statistically significant
difference (p = 0.01) in favor of women. This
means that the total cause of women respondents
ones, which tend to achieve education for all. The
question is why? Perhaps because of its biologicalphysiological functions mothers, care for the way in
which they are brought up, perhaps because of the
very educated child first. It's certainly not by
chance but by serious allegations should conduct
research only for that purpose. In the case of other
indicators (Learning is an important aspect of
education as a way to transfer the values of
society) there is no statistically significant
difference (p = 0.07), which means that the
respondents by sex are no different. In the case of
the third indicator (Better education provides
opportunity for better job) there was no statistically
significant difference (p = 0.42), which means that
the respondents by sex are no different. In the case
of the fourth indicator (Science has always been
the most important driver of man) there is no
statistically significant difference (p = 0.09), which
means that the respondents by sex are no
different.

The sample of variables / indicators
For the purpose of this study was used ten
indicators that describe the knowledge, ie
education, training in a broader context, the
context of a system of values.

Methods of data processing
In order to test the hypotheses, analyzes were
performed on three levels, all of which aim to
distinguish groups: a) Standard univariate analysis
of variance (ANOVA), b) standard multivariate
analysis of variance (MANOVA), and c) standard
multivariate discriminant analysis (Bonacin, 2010 ).

Table 1 Results of univarian (ANOVA) and multivariant analysis of variance (MANOVA)
GENERAL MANOVA (Rao R (10,395)=2.33; p<.0113)
Mean Z
Mean M
DELTA
Everyone needs education, regardless of age, gender, religion ...
3.67
3.16
0.52
Learning is an important aspect of education as a way to transfer values
3.55
3.23
0.32
Better education provides opportunity for better job
3.27
3.14
0.13
Science has always been the most important driver of man
3.14
2.92
0.23
Education is the main driving force of any society
3.34
3.09
0.25
Knowledge is the most important resource of today's politics
3.61
3.23
0.38
Knowledge is used for public welfare
3.34
3.06
0.28
Tradition is one of the most important legacy of the human race
3.32
3.15
0.17
Traditions are extremely desirable to regulate relations with other people
3.19
3.13
0.06
Behavior in the community requires accepting the usual patterns
3.23
3.11
0.12
MANOVA
Wilks' Lambda =
0.94
Raos' R
=
2.33
DF1; DF2
= 10; 395
p-level
=
0.01
(Mean Z = average Woman, Mean M = average Man, DELTA = mean differences)
/GROUPS Z = 154 ; M = 252 ; TOTAL = 406/

ANOVA
0,01
0,07
0,42
0,09
0,05
0,01
0,05
0,23
0,64
0,31
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Table 2 Results of multivariate discriminative analysis
Discriminant Function Analysis Summary (data02.sta)
Wilks' Lambda: .94433 approx. F (10,395)=2.3284 p< .0113
Everyone needs education, regardless of age, gender, religion ...
Learning is an important aspect of education as a way to transfer values društva
Better education provides opportunity for better job
Science has always been the most important driver of man
Education is the main driving force of any society
Knowledge is the most important resource of today's politics
Knowledge is used for public welfare
Tradition is one of the most important legacy of the human race
Traditions are extremely desirable to regulate relations with other people
Behavior in the community requires accepting the usual patterns

Root 1
0.55
0.37
0.16
0.34
0.40
0.53
0.38
0.25
0.10
0.21

Squared Mahalanobis Distances
0.25
F-values; df = 10, 40
2.33
p-levels
0.01
Eigen-value
0.06
Canonicl R
0.24
Wilks' Lambda
0.94
Chi-Sqr.
22.85
DF
10
p-level
0.01
Cent G-1
0.31
Cent G-2
-0.19
(Centr G-1, 2 = positions the center of gravity of the whole group 1 and 2 on discriminant function, Canonicl R = coeficient of determination)

In the case of the fifth indicator (Education is the
main driving force of any society) there is a
statistically significant difference between men and
women (p = 0.05) in favor of women. This means
that the women are the ones you see in the
education of wealth and a driving force while men
segments driving forces seen and outside
education. Among these segments potentially falls
within the personal energy, participation in
government, and patriarchal upbringing ... and this
requires additional focused research. In the case of
the sixth indicator (Knowledge is the most
important resource of today's politics) there is a
statistically significant difference between men and
women (p = 0.01) in favor of women, which is
somewhat surprising as it might be expected that
knowledge as a resource for policy to favor men.
But this happened as with the previous indicators
that men in general education and knowledge do
not hold the same importance in the social
community as they see women. In the case of
seven indicators (Knowledge is used for general
well-being) no statistically significant difference
between men and women (p = 0.05) in favor of
women, which means that fewer men perceive
knowledge as a public good, which can be linked
with tradition and conservative approach in many
environments. In the remaining three indicators
(Tradition is one of the most important legacy of
the human race; Traditions are extremely desirable
to regulate relations with other people; behavior in
the community requires accepting the usual
patterns), no statistically significant differences
between men and women. It can be described in
that men and women in roughly equal measure
accept the general fundamental conventions of
society. The reason for all received similar primary
socialization and adopted similar basic model
systems with a value of course, respect for
individual differences. Thus describing the results of
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applied ten indicators point to a somewhat more
complicated situation but to understand such
complexity is necessary to consider the relation
between the indicators, ie. To watch them together
in multivariate space. Thus, the results of MANOVA
analysis (Table 1) confirm the hypothesis of
multivariate differences by gender, with significant
probability (p <0.01), as a result of a set of
statistically
significant
indicators,
but
the
summation of small contributions of indicators that
are at the univariate level showed a difference, but
it is not was statistically significant. The
multivariate discriminant analysis (discrete) in
Table 2 showed that the discriminant function is
statistically
significant
with
the
following
parameters: distance Mahalnobisova = 0.25, F =
2.33, p = 0.011. Chi-square test showed the
following values Eigen = 0.059, R = 0.236, Wilks =
0.944, Chi = 22.853, df = 10, p = 0.011. On the
basis of these results it is concluded that the
multivariate discriminant function is statistically
significant and that the significant level of different
groups of men and women in the area torn by 10
indicators. For a more detailed insight into these
differences should analyze the structure of
discriminative function (Root 1) and position of the
centroid. According to the data in Table 2 centroid
difference is about 0.5 which is half a step on the
Likert scale and suggests that high positive values
represent discrimination against female pattern and
low and negative men. The structure of
discriminative function, as can be seen, all the
indicators are positive projected, which means that
all variables in the same sense contribute to
differentiate groups and their intensity is different.
So contribute most indicators describing all
education and knowledge as a resource. Also very
similar order of magnitude projections are
indicators that describe education as a driver,
knowledge of general well-being, learning as an
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important aspect of education and science as a
driver. Low projection discrimination are indicators
traditions, behavior in the community, the
workplace and the possibility of customs. As can be
seen from the above, in multivariate space are
obtained by the three modes of discrimination. The
lowest in intensity or extended under the action of
the customs, traditions and the like, as mentioned
above represent the core values of the company.
When he tried it convenient to compare with the
construction of a car, this would be the underlying
principles and the basic value of the car, and it is
moving, therefore knowledge of the wheels, axle,
rotation and movement. As can be seen from the
results in this area were discrimination Nizhny
meaning that the value of relatively uniform by
gender. Furthermore, the intensity of discrimination
groups previously listed indicators of about 0:40
shows that it is the most active action within the
educational and social system. In one illustrative
presentation, this would be the analogue of the
engine in the car. This is evident in the education of
the initiator and main subsystem "in charge" of the
dynamics between society-school-the role of the
individual. Finally, two indicators with the highest
contribution to the group by gender discrimination
tend morality, and commitment to education
universal human values. This, in terms of the car,
when all but essential job, builds, and then the
body, spoiler, radio and CD, so that makes it even
better and it increases his value. So these two
indicators points to unavoidable upgrade of
education today. Recapitulating, it can be said that
the set of indicators applied are significant
differences between men and women. These
differences, although existing, at least expressed in
the general elements of the value system and the
reasons probably to be found in relatively stable
educational
system
and
relatively
uniform
educational transfer, which in previous stages of
education passed all the analyzed entities. It should
be noted that only the arrival of the Faculty of
analyzed subjects faced with the changing trends in
education such as the Bologna and similar
processes, which will be the effects seen only for 10
or more years. Something more noticeable
differences, uniform order of which describe a
fundamental educational dynamics testify to the
existing laws which are in terms of transformation
and transfer values of society through educational
institutions (schools) to groups and individuals
achieve educational goals. Results of this study
show that the realization of these objectives,
potentially much better in the case of women of.
This suggests to some extent already known
divergence that describes the traditional position
and role of women and the traditional position and
the role of men in society, where it turns out that
women more easily achieve educational goals while
men traditionally are still more focused on status,
income and other systemic values of society that
not transferred directly or less are transferred
through the educational system. This position will
probably change in the future. Finally, the greatest
differences were registered in the area that can be
called educational and superstructure and the

feedback that education returns to society. This is
likely to be to try to explain most of the altruistic
position of women in the social community while
the men by the same token showed less altruistic
tendencies, and to claim that the men still a
somewhat more pronounced tendencies of egoism
should be carried out more serious research. You
could say that like slightly stormy sea, the company
"ripples" on the surface while its depth more or less
stable and preserved. The environment from which
they were drawn subjects related to the state of the
immediate environment, it would be interesting to
see the degree of transparency to other areas and
other countries. As seen from the above, only the
company, including all of its systems are very
dynamic. They change in the quantity and quality
of content and the historical context in different
ways in which the actors of these processes must
adapt to new situations, and implement appropriate
processes to transfer information and how it is
possible to predict the possibility of future
processes. This is especially true of those actors in
the system used to identify important phenomena,
encourage, the transfer of knowledge and
education - the educators. Of course it is not a
society or people connected to this system, it does
matter who they are and what are the individuals
who transmit values and traditions and rules that
society therefore need to know as much as possible
their characteristics in order to know what to do
next. This is only possible by continuous research
and learning about the area. But where to start?
Assuming that the educational system from its
inception was good and bore fruit, then the best
time to get to know future educators at the very
moment when they are at the end of formal
education, and yet it can affect them, that is. It
was while studying. Thus, ignorance of some
phenomena within the transfer of knowledge and
education, resulted in this study to determine the
differences in some educational indicators between
male and female students of educational faculties in
order to identify the elements of the value system
that can play a significant role in the school transfer
or educational process, particularly in light of the
frames (Brkić, 1989). The results showed that there
are statistically significant differences between
male and female students in favor of women. These
differences, although existing, at least expressed in
the general elements of the value system. It is, one
might say the positive fact that points to the
stability of the foundation of the company itself or
one of its essential parts - the educational system
because it shows the relative uniformity of the
transfer of appropriate society essential facilities for
primary and secondary education. According to the
results it turns out that all members of society have
equal rights and opportunities of education, the
same quality and quantity, and to actually use the
common good. The faculty alike come "armed" with
what is important to the company. Only in college
are faced with change and face elections. Why was
it necessary to make a distinction between the
attitudes of male and female students? Well, the
obvious reason - the position of women has always
been special but in modern society is specific.
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Despite its scientific and technological advances,
some things are hard to change. In many
situations, circumstances were less favorable for
women than it is the case with a man like that go
and experience in most situations differently and
the modern (maybe feminist) concepts, the position
of women is just a consequence of power relations
between them. As literature states, men and
women occupy different social status, are unevenly
located in society and inequality stems from society
and not from biological differences. However, both
(students) will be in a position to teach children
who will inherit the company. Therefore, their
views, ie, opinions should be valued equally (Brkic,
1985).
Conclusion
In a sample of 406 respondents from different
university environments applied is a set of 10
indicators to assess the attitude towards education.
What is the basic objective of the survey
comparison of views on education, total effective
sample is divided into two groups by gender and
those 154 women and 252 men. To verify the
hypothesis, in accordance with the objectives,
applied the discriminant analysis and at all three
levels (univariate ANOVA, MANOVA multivariate,
discrete - multivariate discrimin.).

The results in all three cases confirmed the
affirmative hypothesis. The main hypothesis was:
H0 - There is a significant difference in the
indicators applied by the treated sample of men
and women. In addition to the main hypotheses
were confirmed and support: H1 - There are
significant differences in the univariate level, H2 There was a statistically significant difference
between groups in the general multivariate level,
H3 - There are significant differences that can
define the structure of discriminative function and
significant distance centroid group. These results
suggest structural differences between men and
women in the educational area, and show that we
cannot and we must not ignore these differences.
Since education is intentional, ie, non-random
process, should be gender characteristics and
properties in terms of preparing educators (ica) for
future careers much more intensively to respect,
and to incorporate into the system preparation for
occupation. This is particularly so in light of the
expected very pronounced dynamic changes in the
system of education in future periods.
Theories of schools have not been successful in
practice this fact, which is certainly to some extent
led to misunderstandings and inconsistencies of the
theory and practice. Maybe this is the way to newer
and better effects, and thus the effects.
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RAZLIKE U NEKIM EDUKACIJSKIM INDIKATORIMA IZMEĐU STUDENATA
I STUDENTICA EDUKACIJSKIH FAKULTETA
(POLOŽAJ MUŠKIH I ŽENSKIH EDUKATORA U OKVIRU TEORIJE ŠKOLA)
Sažetak
Svrha – Ako su teorije škola izraz odnosa između utjecaja društva i škola na formiranje pojedinca s jedne
strane i humanističkih individualnosti tih pojedinaca s druge strane, tada je očito da nam mora biti poznat
sustav vrijednosti ili njegovi elementi kod budućih edukatora. Cilj rada je utvrđivanje razlike u nekim
edukacijskim indikatorima između studenata i studentica edukacijskih fakulteta s krajnjom svrhom
prepoznavanja elemenata sustava vrijednosti. Dizajn i pristup – Prikupljeni su podaci 406 edukatora (152 Ž i
254 M), te su primjenjene ANOVA, MANOVA i multivarijantna diskriminativna analiza. Nalazi – Rezultati su
potvrdili glavnu hipotezu: H0 – Postoji statistički značajna razlika u primjenjenim indikatorima kod tretiranog
uzorka muškaraca i žena. Ograničenja i prijedlozi – Ograničenja se mogu pronaći u potrebi potvrde s drugim
uzorcima i eventualno s drugačijim ili dodatnim indikatorima. Praktične implikacije – Svakako bi trebalo
uvažiti spolne razlike u formiranju lika i struke edukatora, radi boljih operativnih efekata. Vrijednost – Rad je
originalan i pokazuje mogućnost istraživanja edukacijskih pojava.
Ključne riječi: studenti, edukacija, muškarci, žene, diskriminacija
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