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SazZetak: Istrazivacka paznja je usmerena na eviden-
tiranje poseda lopte, kontakata sa loptom i kontakt in-
deksa u igri osvajaca medalja na Svetskom fudbalskom
prvenstvu 2010. godine. O¢ekuje se s obzirom na pla-
sman reprezentacija da nema statisticki znacajne razli-
ke u posmatranim karakteristikama fudbalske igre. Po-
smatrana je ukupno 21 utakmica. Na osnovu rezultata
dobijenih statistickom obradom prikupljenih podataka
primenom Kruskall Wallis testa moze se zakljuciti da
postoje statisti¢ki znacajne razlike u zastupljenosti po-
seda lopte (p=0,005) i1 kontakata sa loptom (p=0,005),
a da kod kontakt indeksa (p=0,129 ) nisu utvrdene sta-
tisticki znacajne razlike u igri posmatranih reprezenta-
cija. Testiranjem razlika izmedu parova reprezentacija
Mann Whitny testom utvrdeno je da izmedu reprezen-
tacija Spanije i Holandije postoji statisti¢ki zna¢ajna
razlika u sve tri varijable (p<0.05), a izmedu reprezen-
tacija Holandije i Nemacke nisu utvrdene statisticki
znadajne razlike (p>0,05). Izmedu reprezentacija Spa-
nije i Nemacke utvrdene su statisticki znacajne razlike
u posedima lopte i kontaktima sa loptom, a kod kontakt
indeksa nije utvrdena statisticki znacajna razlika.

Kljuéne reéi: Svetsko fudbalsko prvenstvo 2010.
godine, kontakt indeks fudbalera.

Uvop

Fudbalska igra je analizirana po raznim kriterijumi-
ma 1 u ranijem periodu primenom istrazivacke tehnike
posmatranja, a naroc€ito su izvrSene duboke i sveobuhvat-
ne analize otkada se primenjuje savremena tehnologija u
praéenju tehnicko-takticke i fizicke aktivnosti fudbalera
u toku takmicarske aktivnosti. Poznati su tehnicki, taktic-
ki i fizicki zahtevi koji o¢ekuju fudbalere na utakmicama
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Abstract: Research attention has been focused on
the recording of ball possession, contact with the ball
and contact index in the game of medal winners on the
World Championship 2010. It was expected due to the
placement of the teams, that there are no statistically
significant differences in the observed characteristics of
the football game. A total of 21 matches were observed.
Based on the results obtained by statistical analysis
of the data collected using the Kruskal Wallis test, it
can be concluded that there are significant differences
in the representation of ball possession (p=0.005) and
by contact with the ball (p=0.005), but in contact index
(p=0,129) were no statistically significant differences
observed in the game of the observed national teams
. Testing of differences between pairs of teams Mann
Whitney test showed that between the teams of Spain
and the Netherlands, there was no statistically signifi-
cant difference in all three variables (p <0.05), and be-
tween the national teams of the Netherlands and Ger-
many, there were no statistically significant differences
(p>0.05). Between teams of Spain and Germany were
found statistically significant differences in ball posses-
sion and ball contact.

Key Words: World Championship 2010, contact in-
dex of the football players.

INTRODUCTION

Football game has been analyzed by different cri-
teria in the previous period by applying research tech-
niques of observation, and in particular has been made
deep and comprehensive analysis since it applies modern
technology in monitoring technical - tactical and physi-
cal activities of football players during competitive ac-
tivity. There are known technical, tactical and physical
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vrhunskog nivoa takmicenja (Markovi¢ i Bradi¢ 2008).
Analizom 60 utakmica sa Svetskog fudbalskog prvenstva
2010. godine utvrdeno je da su posed lopte. ukupan broj
dodavanja i ukupan broj ta¢nih dodavanja znacajan fak-
tor u ostvarivanju boljeg rezultata (Jankovic i sar. 2011).
Kontakt indeks reprezentacije Spanije na utakmicama
Svetskog fudbalskog prvenstva 2010. godine iznosi 2,25
reprezentacije Holandije 2,10 i reprezentacije Nemacke
2,16 (Posi¢ 2012, 2013a, 2013b). Analiza fudbalske igre
daje informacije o zahtevima sa kojima su fudbaleri suo-
¢eni tokom takmicarske aktivnosti (Loli¢ i Bajri¢, 2013).
Izmedu reprezentacija Spanije, Holandije, Nemacke
i Urugvaja postoje statisticki znaCajne razlike 1 u
zastupljenosti pojedinih nacina izvodenja slobodnih
udaraca i kornera u njihovoj igri na utakmicama Svetskog
fudbalskog prvenstva 2010. godine (Posi¢ 2013¢,2013d).
U danasnjem fudbalu je malo toga novog, ali mnogo
starog za glacanje, koje Ceka kreativne stru¢ne duhove
(Aleksi¢ i Jankovié, 2006). Reprezentacije Spanije i
Holandije se razlikuju i po zastupljenosti u njihovoj igri
povratnih lopti odigranih sa jednim dodirom lopte istom
igracu od koga je lopta i dobijena u zoni organizacije i
zoni zavrs$nice napada, a u zoni odbrane nisu utvrdene
statisticki znacCajne razlike izmedu ovih reprezentacija,
kao iu sve tri zone terena prilikom odigravanja povratnih
lopti treCem igracu (Posi¢,2013e).

U ovom radu su testirane razlike u brojcano izra-
zenim posedima lopte, kontaktima sa loptom i kontakt
indeksima tri prvoplasirane reprezentacije na Svetskom
fudbalskom prvenstvu 2010. godine. Igra¢i medunarod-
ne klase su u posedu lopte 60-65 puta u toku utakmice,
Sto vremenski izrazeno iznosi 125-135 sekundi, a sovjet-
ski igrac¢i su u proseku u posedu lopte 40 puta (Strucni
bilten br.3 Fudbalski savez Srbije,1970). Cilj rada je de
se utvrdi da li postoje statisticki znacajne razlike u po-
smatranim karakteristikama igre kod tri prvoplasirane
reprezentacije na Svetskom fudbalskom prvenstvu 2010.
godine. Oc¢ekuje se s obzirom na plasman da nema stati-
sticki znacajnih razlika u posedima lopte, kontaktima sa
loptom i kontakt indeksima izmedu osvajaca medalja na
Svetskom fudbalskom prvenstvu 2010.godine.

METOD RADA

Posmatrani su dvd snimci po sedam utakmica koli-
ko su reprezentacije Spanije, Holandije i Nemacke odi-
grale na prvenstvu sveta u Juznoaftrickoj Republici. Uku-
pno 21 utakmica. U posmatrackom listu su evidentirani
posedi lopte i kontakti sa loptom u smislenim akcijama.

Kontakt indeks se izracunava matematickom ope-
racijom deljenja ukupnog broja kontakata sa loptom pri-

demands that football players are expected to match at
the highest levels of competition, (Markovi¢ and Bradi¢
2008 ) . Analyzing 60 matches on the World Champion-
ship 2010, it was found that ball possession total number
of ball passing and total number of correct passing are
significant factors in achieving better results (Jankovic
et al. 2011). The contact index of National team of Spain
on the World Championship 2010 is 2,25, for the Neth-
erlands 2,10 and for Germany 2,16 ( Posi¢ 2012, 2013.
2013b). The analysis of the football game provides in-
formation about the requirements with which players are
faced in competitive activities ( Loli¢ and Bajri¢, 2013 ) .

Between the National teams of Spain, the Netherlands,
Germany and Uruguay, there are significant differences in
the presence of certain ways of performing free kicks and
corners in their game on the World Championship 2010.
(Posi¢ 2013c, 2013d). In today’s football is not much new,
but a lot of the old board, waiting for the creative profes-
sional ghosts (Aleksic and Jankovic, 2006). National teams
of Spain and the Netherlands also differ in their representa-
tion in playing reversal balls with one touch to the same
player from whom the ball is received in the organization
zone and attack zone, and in the zone defense there were no
statistically significant differences between these National
teams., as well as in the all three field zones by playing re-
versal balls to the third player (Posi¢, 2013e).

In this paper, the differences in the numerically
quantified possession of the ball, ball contact and contact
indices of the three best ranked National teams on World
Chamionship 2010 were tested. The players of interna-
tional class are in ball possession 60-65 times during the
game, i.e. 125-135 seconds, Soviet player is in average
in ball possession 40 times (Professional Bulletin No.3
Football Association of Serbia, 1970). The aim is to de-
termine whether there are statistically significant differ-
ences in the observed characteristics of the game by the
three first ranked National teams on the World Champi-
onship 2010. Due to the placement, we can expect that
there are no statistically significant differences in ball
possession, ball contact and contact between the medal-
ists on the World Championship 2010.

METHOD

DVD recordings of seven games of the National
team of Spain, the Netherlands and Germany played on the
World Championship in South Africa were observed. In to-
tal 21 matches in the watch-list registered the ball posses-
sions and the ball contacts in meaningful actions.

Contact index is calculated by a mathematical op-
eration dividing the total number of contacts with the ball
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likom odigravanja loptom sa ukupnim brojem poseda
lopte na utakmici.

Posed lopte brojcano izrazen daje informaciju ko-
liko su puta u toku utakmice igraci jedne ekipe dobijali
loptu (dolazili u njen posed) saradnjom sa saigrac¢ima ili
greSkom u predaji lopte igraca protivnicke ekipe.

Kontakti (dodiri) sa loptom su evidentirani u toku
svakog pojedinacnog poseda lopte svih igraca jedne
ekipe u smislenim akcijama. Nisu evidentirani ni kao
posedi lopte ni kao kontakt sa loptom situacije izvo-
denja prekida igre zato Sto je pravilima igre odredeno
da se oni izvode jednim dodirom lopte i igra¢i nemaju
slobodu odluc¢ivanja sa koliko dodira lopte ¢e izvesti
prekid igre (korner, slobodni i kazneni udarac). Isto
tako nisu evidentirani ni kao posed lopte ni kao kon-
takt sa loptom situacije koje se povremeno desavaju
na fudbalskim utakmicama tzv.“napucane lopte u ko-
jima takode ne zavisi od volje i ideje fudbalera gde ¢e
lopta otici.

Kontakt indeks se definiSe kao aritmeticka sre-
dina broja dodira lopte prilikom odigravanja loptom
po jednom posedu lopte. Moze se definisati i kao od-
stupanje od teoretski najjednostavnije igre §to se tice
broja dodira lopte prilikom odigravanja loptom u toku
saradnje igraca jedne ekipe. U tom slucaju se primenju-
je K.i.=K/P-1. K predstavlja kontakte sa loptom, P su
posedi lopte, a od njihovog koli¢nika se oduzima jedan
koliko iznosi kontakt indeks u teoretski najjednostav-
nijoj igri $to se tice broja dodira prilikom odigravanja
tzv.“prvom loptom*.

Prilikom obrade prikupljenih podataka primenjen je
statisticki softver SPSS 20. Za utvrdivanje eventualnih
razlika izmedu osvajaca medalja na prvestvu sveta 2010.
godine u posedima lopte, kontaktima sa loptom i kontakt
indeksima primenjen je Kruskall Wallis test, a za testira-
nje razlika izmedu pojedinih parova reprezentacija Mann
Whitney U test.

REzULTATI

Na posmatranim utakmicama evidentirano je uku-
pno 11456 poseda lopte i 24891 kontakt sa loptom u
smislenim akcijama u kojima su fudbaleri imali slobo-
du odlucivanja Sta ¢e uraditi sa loptom i na koji nacin
odnosno sa koliko kontakta sa loptom ¢e svoju ideju
realizovati.

U tabeli jedan se vidi na osnovu vrednosti nivoa
statisticke znacCajnosti da kod dve od ukupno tri posma-
trane karakteristike fudbalske igre postoje statisticki
znacajne razlike izmedu reprezentacija osvajaca meda-
lja na Svetskom fudbalskom prvenstvu 2010. godine.

when playing the ball with the total number of ball pos-
sessions on the match.

The ball possession quantified gives the information
about how many times the player of one team get the ball
(came into its possession) cooperating with teammates or
by mistake in ball passing to the opposing team.

Contacts (touching) with the ball were recorded
during each ball possession of all the players in one team
in meaningful actions. The situations of game interrup-
tions are not even recorded as possession neither as ball
contact because the rules of the game stipulate that they
have to be performed with one ball touch and the players
do not have the freedom to decide with how many ball
touches they will perform the game interruption (corner,
free kick and penalty) . The situations that occasionally
occur on football matches so called ’cracker balls”, in
which the will and the ideas of the players do not deter-
mine were the ball will go, were also not recorded as ball
possession neither as ball contact.

Contact index is defined as the arithmetic mean of
the number of ball touches when playing the ball with
one ball possession. It can be defined as a deviation
from the theoretically simplest game in the number of
touches of the ball when playing the ball during the co-
operation of a team player. In this case, is applied K.i. =
K/P-1. K represents contact with the ball, P the ball pos-
session, and of their quotient is subtracted one which
is the contact index in theoretically the simplest game
in the number of touches when is played the so-called
“first ball”.

In the analysis of the data statistical software SPSS
20 was applied.To determine possible differences be-
tween the medalists on the World championship 2010
concerning the ball possession, the ball contact and con-
tact index Kruskall Wallis test was applied, and for test-
ing the differences between pairs of teams Mann Whit-
ney U test was applied.

REsuLTS

On the observed matches there were a total of
11.456 ball possessions and 24.891 contacts with the ball
in meaningful actions in which the players had the free-
dom to decide what to do with the ball and in what way
or with how many ball contacts they will implement their
ideas.

Table 1 shows, based on the value level of statistical
significance, that in two of three observed football game
characteristics, there are statistically significant differ-
ences between the National teams medalists on the World
Championship 2010.
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Za posede lopte nivo statisticke znacajnosti iznosi
p=0,005 i na osnovu toga se moze zakljuciti da posto-
je statisti¢ki znacajne razlike izmedu posmatranih re-
prezentacija u toj varijabli. Za kontakte sa loptom nivo
statisticke znacajnosti iznosi p=0,005 a to znaci da i
kod ove karakteristike igre postoje statisticki znacajne
razlike izmedu posmatranih reprezentacija. Za varija-
blu kontakt indeks nivo statisticke znacajnosti iznosi
p=0,129 i zato §to je ta vrednost veca od grani¢ne vred-
nosti koja iznosi p=0,05 to znaci da izmedu posmatra-
nih reprezentacija ne postoji statisticki znacajna razlika
u toj karakteristici igre.

Vrednost x*testa za posede lopte i kontakte sa lop-
tom je iznad tabelarne vrednosti koja iznosi 5,99 za dva
stepena slobode i nivo znacajnosti p=0,05. Za kontakt
indekse vrednost x”testa je ispod tabelarne vrednosti.

For ball possession, the level of statistical signifi-
cance was p = 0.005 and according to this we can conclude
that there are significant differences between the observed
National teams in this variable . For ball contacts, the level
of statistical significance was p = 0.005 which means that
by this game characteristic there are statistically significant
differences between the observed National teams. For the
variable contact index, the level of statistical significance
was p = 0.129. Taking into consideration that this level is
greater than the limit level which is p = 0.05, this means
that between the observed National teams there are no sta-
tistically significant differences in this game characteristic.

The value of x? test for ball possessions and ball con-
tacts is above the spreadsheet value which is 5.99 for two
degrees of freedom and with significance level of p = 0.05.
The contact index value x? test was below the tabular values.

Tabela 1. Posedi lopte, kontakti sa loptom i kontakt indeksi (Kruskall Wallis test)

Table 1. Ball possessions, ball contacts and contact indices (Kruskall Wallis test)

Srednji rang /

" . " . 7

Varijabla/ Variable Reprezentacija/ National team X middle rank p df
Spanija / Spain 17,00

Posedi lopte —

Ball possession Holandija / The Netherlands 10,716 6,43 ,005 2
Nemacka / Germany 9,57
Spanija / Spain 16,86

Kontakti sa loptom —

Ball contact Holandija / The Netherlands 10,709 6,14 .005 2
Nemacka / Germany 10,00

. Spanija / Spain 14,64

Kontakt indeks "

Contact Index Holandija / The Netherlands 4,089 8,07 129 2
Nemacka / Germany 10,29

U tabeli dva se vidi da je prosecno na posmatra-
nim utakmicama ostvareno 546,48 poseda lopte, 1187,33
kontakata sa loptom i da prosecan kontakt indeks izno-
si 2,17. Minimalna vrednost poseda lopte po utakmici
iznosi 325, a maksimalna vrednost 698. Za kontakte sa
loptom minimalna vrednost je 716, a maksimalna 1722.
Minimalna vrednost za kontakt indekse je 1,91 a maksi-
malna 2,46.

Tabela 2. Deskriptivene karakteristike posmatranih varijabli

Table 2 shows the average on the observed matches
with 546.48 ball possessions, 1187.33 contacts with the
ball and that the average contact index is 2.17. The mini-
mum value of possession per game is 325, and the maxi-
mum value is 698. For contact with the ball, the minimum
value is 716 and the maximum is 1722. The minimum
value for the contact index is 1.91 and the maximum 2.46.

Table 2. Descriptive characteristics of the observed variables

N Min. Max. Mean Std. Deviation
Posedi lopte / Ball possession 21 325 698 546,48 99,8
Kontakti sa loptom / Ball contact 21 716 1722 1187,33 259,3
Kontakt indeksi / Contact Index 21 1,91 2,46 2,17 A

U grafikonu 1 se vidi da je kod sve tri reprezen-
tacije najzastupljenije odigravanje jednim dodirom lopte
tzv.“prvom loptom“. Kod reprezentacije Spanije takav
nacin odigravanja loptom je zastupljen sa 37,14% u od-
nosu na ukupna odigravanja loptom igraca ove repre-

Chart 1 shows that by all three National teams, the
most common playing is one ball touch so-called “First
ball”. In the National team of Spain, this way of playing the
ball is represented by 37.14% compared to the overall play
of the ball players of this team. In the National team of the
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zentacije. Kod reprezentacije Holandije je zastupljen sa
42%, a kod reprezentacije Nemacke sa 38%.

Odigravanje loptom sa dva dodira je u igri repre-
zentacije Spanije zastupljeno sa 30,56%, reprezentacije
Holandije 31% i reprezentacije Nemacke 30%.

Odigravanje loptom sa tri dodira lopte je u igri
reprezentacije Spanije zastupljeno sa 17,48%, repre-
zentacije Holandije 15% i u igri reprezentacije nemac-
ke 17%.

Cetri i vise dodira lopte prilikom odigravanja
loptom je u igri reprezentacije Spanije zastupljeno sa
14,82%, reprezentacije Holandije 12% a reprezentacije
Nemacke 15%.

Grafikon 1. Procentualna zastupljenost odigravanja loptom
sa razli¢itim brojem dodira lopte u igri osvajaca medalja na
Svetskom fudbalskom prvenstvu 2010. godine.

m1ldod.lop. m2dod.lop. 3dod.lop. divdod.lop.
42%
% 38%
o
T
s 30%
2
w
]
N
© 0,
< 15% 17% 159
S 12%
2
b=
[
o
o
&
Spanija Holandija Nemacka

Reprezentacija

Legenda: 1 dod.lop.-odigravanje loptom sa jednim dodirom
lopte tzv.“prvom loptom*; 2 dod.lop.-odigravanje sa dva
dodira lopte; 3 dod.lop.-odigravanje sa tri dodira lopte; 4 i
v.d.lop.-odigravanje loptom sa Cetri i vise dodira lopte.

U tabeli tri se vidi na osnovu vrednosti nivoa stati-
stitke znagajnosti p<0.05 da izmedu reprezentacija Spa-
nije 1 Holandije postoji statisticki znacajna razlika u sve
tri posmatrane varijable. Na osnovu vrednosti srednjeg
ranga vidi se da je razlika u korist reprezentacije Spanije
kod sve tri posmatrane varijable.

Tabela 3. Posedi lopte, kontakti sa loptom i kontakt indeksi
Spanije i Holandije (Mann Whitney test)

Netherlands it was represented by 42%, and by the National
team of Germany with 38%.

Playing the ball with two touches was represented in
the game of the National team of Spain with 30.56%, in
the National team of the Netherlands with 31% and in the
National team of Germany with 30%.

Playing the ball with three touches was represented
in the game of the National team of Spain with 17.48%, in
the National team of the Netherlands with 15% and in the
National team of Germany with 17%.

Playing the ball with four or more touches was rep-
resented in the game of the National team of Spain with
14.82%, in the National team of the Netherlands with 12%
and in the National team of Germany with 15%.

Figure 1. Percentage of playing the ball with a different num-
ber of ball touches in the game of the medalists on the World
Championship 2010.

miballt e balt, S ballt an Lt )
B 1 ball.t.; Spain; - I\Feéé?'ﬂwé, 429? LI & q.E‘ahEtj, g

37,14% Germany; 38%
erland; 31% rmany; 30%
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all.t.; Spain; 3 ball.t;
1.48% m.ball t. “ialf sade.ball.t. ARG RN
Spain; 14,82%| erfardydaidland Germany; 15%
12%
al team

Legend: 1 ball t. -team hit with one ball touch so-called
“First ball”; 2 ball. t.-enactment with two ball touches. 3 ball.
t.-enactment with three ball touches. 4 and m.ball.t. -team hit

with four or more ball touches.

ball.t.; The

2 ball.t;

ge of representation

ercenta,

p

o

Table 3 shows the value of the level of statistical
significance of p <0.05, so there were no statistically sig-
nificant differences in all three observed variables between
the National teams of Spain and the Netherlands. Based on
the mean rank we can see that the difference is in favor of
the Spanish national team in all three observed variables.

Table 3. Ball possessions, ball contacts and contact indices
(Mann Whitney test)

Varijabla / Varijable Reprezentacija / National team 4 Srednji rang / middle rank p
Posedi lopte Spanija / Spain -2,875 10,71 ,004
Ball possession Holandija / The Netherlands 429

Kontaki sa loptom Spanija / Spain -3,130 11,00 ,002
Ball Contact Holandija / The Netherlands 4,00

Kontakt indeks Spanija / Spain -2,056 9,79 ,040
Contact Index Holandija / The Netherlands 5,21
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U tabeli Cetri se vidi na osnovu vrednosti nivoa sta-
tistitke znacajnosti p<0,05 da izmedu reprezentacija Spa-
nije i Nemacke postoje statisti¢ki znacajne razlike u po-
sedima lopte i u kontaktima sa loptom. Za posede lopte
nivo statisticke znacajnosti iznosi p=0,013, a za kontakte
sa loptom p=0,035. Za obe varijable razlika je u korist re-
prezentacije Spanije §to se zakljucuje na osnovu vrednosti
srednjeg ranga. [zmedu ove dve reprezentacije ne postoji
statisticki znacajna razlika u kontakt indeksima $to se za-
kljucuje na osnovu vrednosti nivoa statisticke znacajnosti
koji je veci od grani¢ne vrednosti 0,05 i iznosi p=0,225.

Tabela 4. Posedi lopte, kontakti sa loptom i kontakt indeksi
Spanije i Nemacke (Mann Whitney test)

Table 4 shows the value of statistical level signifi-
cance of p <0.05 between the National teams of Spain and
Germany; there were statistically significant differences in
the ball possession and contacts with the ball. For the ball
possession, the statistical level significance was p = 0,013,
and for the contact with the ball p = 0.035. For both vari-
ables the difference was in favor of the Spanish National
team which is made based on the values of the average
range. Between the two teams there were no statistically
significant differences in the contact indices that are made
based on the value of the statistical level significance that
is greater than the limit value 0,05 and is p = 0,225.

Table 4. Ball possessions, ball contacts and contact indices of
Spain and Germany (Mann Whitney test)

Varijabla / Variable Reprezentacija / National team Z Srednji rang / middle rank p
Posedi lopte Spanija / Spain -2,492 10,29 ,013
Ball possession Nemacka / Germany 4.7

Kontakti sa loptom Spanija / Spain 9,86

Ball contact Nemacka / Germany 2,108 5,14 035
Kontakt indeks Spanija / Spain -1,215 8,86 224
Contact Index Nemacka / Germany 6,14

U tabeli pet se vidi na osnovu vrednosti nivoa stati-
sticke znacajnosti p>0,05 da izmedu reprezentacija Ho-
landije i Nemacke ne postoje statisticki znacajne razlike
u nijednoj od tri posmatrane varijable.

Tabela 5. Posedi lopte, kontakti sa loptom i kontakt indeksi
Holandije i Nemacke (Mann Whitney test)

Table five shows the value of statistical level signifi-
cance of p <0.05 between the National teams of the Neth-
elands and Germany, there are no statistically significant
differences in any of the three observed variables.

Table 5. Ball possessions, ball contacts and contact indices of
the Netherlands and Germany (Mann Whitney test)

Varijabla / Variable Reprezentacija / National team 4 Srednji rang / middle rank p
Posedi lopte Holandija / The Netherlands -1,214 6,14 ,225
Ball possession Nemacka / Germany 8,86

Kontakti sa loptom Holandija / The Netherlands -1,214 6,14 225
Ball contact Nemacka / Germany 8,86

Kontakt indeks Holandija / The Netherlands -578 6,86 564
Contact Index Nemacka / Germany 8,14

Diskusa Discussion

U igri posmatranih reprezentacija najzastupljenije je
odigravanje loptom sa jednim dodirom lopte tzv.“prvom
loptom™ 1 krece se u rasponu od 37,14 % koliko iznosi kod
reprezentacije Spanije do 42 % koliko iznosi kod reprezen-
tacije Holandije. Primecuje se u grafikonu da se smanjenje
procentualno izrazena zastupljenost pojedinih nacina odi-
gravanja loptom kako se povecava broj dodira lopte prili-
kom odigravanja loptom. To je i logi¢no i ocekivano. Na
drugom mestu po zastupljenosi u igri osvajaca medalja na
ovom prvenstvu sveta je odigravanje loptom sa dva dodira
lopte i kreée se u rasponu od 30 % kod reprezentacije Ne-
macke do 31 % kod reprezentacije Holandije. Odigravanje
loptom sa tri dodira lopte je na trecem mestu prema zastu-

In the game of the observed National teams the most
common was playing the ball with one touch so-called
First ball *“ and is in the range of 37.14 % by the National
team of Spain and 42 % by the National team of the Neth-
erlands. In the chart, we can see that with the percentage
reduction the representation of certain ways of ball play-
ing we have the increase of the number of ball touches
when playing the ball. It is logical and expected. The
second largest representation in the game of the medalist
on the World Championship is playing the ball with two
touches and is in the range of 30 % for the National team
of Germany and 31 % for the National team of the Neth-
erlands. Playing the ball with three touches is at the third
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pljenosti i kre¢e se u rasponu od 15% kod reprezentacije
Holandije do 17,48% koliko iznosi kod reprezentacije Spa-
nije. Najmanje je zastupljeno kod posmatranih reprezentaci-
ja odigravanje loptom sa Cetri i viSe dodira lopte i krece se u
rasponu od 12% koliko iznosi kod reprezentacije Holandije
do 16% kod reprezentacije Nemacke.

Izmedu reprezentacija Holandije i Nemacke nije
utvrdena statisticki znacajna razlika u nijednoj od tri po-
smatrane karakteristike fudbalske igre. [zmedu reprezen-
tacija Spanije i Holandije postoji statisti¢ki zna¢ajna ra-
zlika kod sve tri varijable, a izmedu reprezentacija Spani-
je i Nemacke statisticki znacajna razlika postoji kod po-
seda lopte i kontakata sa loptom, a kod kontakt indeksa
nije utvrdena statisticki znacajna razlika. Izracunavanje
kontakt indeksa za kompletnu ekipu je prvi nivo istra-
zivanja ove karakteristike fudbalske igre. Drugi, dublji
nivo je izracunavanje kontakt indeksa za pojedine linije
u timu ili zone terena. U igri reprezentacije Nemacke u
zoni odbrane kontakt indeks iznosi 1,62 u zoni organiza-
cije napada 2,29 i u zoni zavr$nice napada 2,63 (DPosic,
2013 f). Treci i najdublji nivo u istrazivanju ove karak-
teristike fudbalske igre je izracunavanje kontakt indeksa
sa svakog pojedinog igraca u timu. Fudbaler Barselone
Mesi je na utakmicama Lige Sampiona u sezoni 2008/09.
godine imao kontakt indeks 3,10 (Posi¢,2010).

Dobijene statisticki znacajne razlike u zastupljeno-
sti poseda lopte, kontakata sa loptom 1 kontakt indeksa
u igri osvajac¢a medalja na Svetskom fudbalskom prven-
stvu 2010. godine ukazuju na razlicite pristupe u resava-
nju istih tehni¢ko-taktickih zadataka u toku takmicarske
aktivnosti fudbalskih timova. Realno je ocekivati da ¢e i
u budu¢nosti kao Sto se deSavalo i u proslosti fudbalske
igre do¢i do promena pravila ili sistema igre. Poznato
je da su u pocetku primene sistema u igri u T-e siste-
mu prevashodno bile zastupljene individualne ofanzivne
akcije igraca. Moze se samo pretvostaviti koliko je tada
bilo konrakta sa loptom u jednom posedu lopte i koliki
je bio kontakt indeks. Rezultati dobijeni ovim istraziva-
njem mogu posluziti u buduénosti kada dode do promena
pravila ili sistema igre da se uporede sa rezultatima do
kojih bi se doslo istrazujuci iste karakteristike igre ali po
novim pravilima igre ili u novom sistemu igre.

ZAKLIUCAK

Na osnovu rezultata dobijenih statistiCkom obra-
dom prikupljenih podataka moze se zakljuciti da postoje
statisticki znacCajne razlike u zastupljenosti poseda lopte
p=0,005 i kontakata sa loptom p=0,005, a da kod kontakt
indeksa p=0,129 nisu utvrdene statisticki znacajne razli-
ke u igri posmatranih reprezentacija. Vrednost x* Kruskall

place according to the distribution and ranges from 15 %
for the National team of the Netherlands and 17.48 % for
the National team of Spain . The least represented by the
observed National teams with four or more touches is in
the range from 12 % for the National team of the Nether-
lands and 16 % for the National team of Germany.

Between the National teams of the Netherlands and
Germany there were no significant differences in any of the
three observed football characteristics. Between the Nation-
al teams of Spain and the Netherlands there is a statistically
significant difference in all three variables, and between
the teams of Spain and Germany a statistically significant
difference was found in possession of the ball and contact
with the ball, but in the contact index there were no statisti-
cally significant differences . Calculation of contact indexes
for the entire team is the first level of investigation of this
football game features. The second, deeper level is to cal-
culate an index for each contact line on the field or area
of the field. In the game of the National team of Germany
in the contact defense zone the index is 1,62, in the attack
zone of organization 2,29 and in the finale attack zone 2,63
(Posic. 2013 £) . The third and deepest level in the study of
the characteristics of the football game is the calculation of
the index contact for each player of the team. The football
player of Barcelona Messi on the Champions League sea-
son 2008 / 09 had an index contact of 3.10 ( Posi¢. 2010) .

Statistically significant differences in the ball represen-
tation; contacts with the ball and contact indices in the game
of the medalists on the World Championship 2010 indicate
the different approaches to solving the same technical and
tactical tasks during the racing activities of football teams.
It is realistic to expect that in the future, as has happened
in the past football games change the rules of the game or
system. It is known that in the beginning of the implementa-
tion of the system in play in these systems were primarily
represented individual offensive player’s actions. One can
only assume how many times there were ball contacts with
one ball possession and what was the contact index. The
results obtained in this study can be used in the future when
the rules of playing will be changed or changes in the game
system, so we could compare the results obtained by ex-
ploring the same characteristics of the game, but under the
new rules of the game or in a new game system.

CoNCLUSION

Based on the results obtained by statistical analysis
of the data collected, it can be concluded that there are
significant differences in the prevalence of the ball p =
0.005 and contacts with the ball p = 0.005, and that by
the contact index p = 0.129 there were no statistically sig-
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Wallis testa je za dve varijable kod kojih je utvrdena sta-
tisticki znacajna razlika iznad tabelarne vrednosti koja za
dva stepena slobode i nivo znacajnosti 0,05 iznosi 5,99.

Ispitivanjem postojanja razlika izmedu parova re-
prezentacija utvrdeno je da:

« Izmedu reprezentacija Spanije i Holandije posto-
ji statisticki znacajna razlika u sve tri analizira-
ne karakteristike fudbalske igre. Za posede lopte
p=0,004, kontakte sa loptom p=0,002 i za kontakt
indekse p=0,040.

« Izmedu reprezentacija Spanije i Nemacke utvrde-

ne su statisticki znacajne razlike u posedima lopte
p=0,013 i kontaktima sa loptom p=0,035, a kod
kontakt indeksa nisu utvrdene statisticki znacajne
razlike p=2,224.
Iznedu reprezentacija Holandije i Nemacke nisu
utvrdene statisticki znacajne razlike u nijednoj od
tri posmatrane varijable. Za posede lopte p=0,225,
za kontakte sa loptom p=0,225 i za kontakt indek-
se 0,564.

Na osnovu rezultata dobijenih ovim istrazivanjem
moze se re¢i da su posmatrane reprezentacije samo po
plasmanu bliske. Ovakvi rezultati daju za pravo da se go-
vori 1 o razli¢itim pravcima i Skolama fudbala koje su u
savremenom fudbalu prisutne i rezultatski dominiraju. Na
jednoj strani je reprezentacija Spanije iji igradi ostvaruju
znatno veci broj poseda lopte i kontakata sa loptom u okvi-
ru tih poseda pri reSavanju tehnic¢ko taktickih zadataka u
toku utakmice, a na drugoj strani su reprezentacije Holan-
dije i Nemacke ¢iji fudbaleri iste tehnicko takticke zadatke
u toku utakmice reSavaju sa znatno manje i poseda lopte i
kontakata sa loptom u okviru tih poseda.

Bilo bi interesantno i znacajno za teoriju i praksu
fudbalske igre pratiti ove karakteristike fudbalske igre i u
duzem vremenskom periodu $to nauka definiSe kao longi-
tudinalno istrazivanje i uporedivati dobijene rezultate sa
postoje¢im i na osnovu toga donositi pouzdane zakljucke
o razvoju i eventualnim promenama fudbalske igre i po
ovim pitanjima. Tako dobijeni rezultati bi se mogli prime-
niti i u trenaznoj tehnologiji sa ciljem priblizavanja nacina
treniranja zahtevima koji su prisutni na vrhunskim takmi-
¢enjima, a jedno o njih su i Svetska prvenstva.

nificant differences observed in the game of the National
teams. The value of x? Kruskall Wallis test showed, for
two variables, that they have found a statistically signifi-
cant difference over the tabular values of the two degrees
of freedom and the significance level of 0.05 is 5.99.

The existence of differences between pairs team
found that:

* Among the National teams of Spain and the
Netherlands, there was no statistically significant
difference in all three analyzed characteristics of
the football game. For ball possession p = 0.004,
ball contact p = 0.002 and for contact index p =
0.040.

* Among the National teams of Spain and Germany
were found statistically significant differences
in ball possession p = 0.013 and ball contact p =
0.035, and the contact index showed no statisti-
cally significant difference p = 2.224.

* Between the National temas of the Netherlan-
ds and Germany were no statistically significant
differences in any of the three observed variables.
For ball possession p = 0.225, for contact with
the ball p = 0.225 and for contact index p=0.564.

Based on the obtained results in this study can be said
that the observed National teams are only close in their
ranking. These results entitle to talk about different ways
and football schools that are present in modern football
and outcome- dominated . On one side we have the Span-
ish National team whose players achieve significantly
greater number of ball possessions and ball contacts in
the framework of the possession resolving technical and
tactical tasks during the game. and on the other side we
have the National teams of the Netherlands and Germany.
whose players othe same technical and tactical instruc-
tions during the game solved with much less ball posses-
sions and contacts with the ball under those holdings.

It would be interesting and important for the theory
and practice of football games to track these features of
football game over a longer period of time which science
defined as a longitudinal study and compare the results
with existing and on that basis make reliable conclusions
about the development and possible changes in the foot-
ball game on these issues . So achieved results could be
applied in training technology with the aim of making the
way of training requirements that are present in the top
competitions, and one of them is the World Champion-
ship.
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